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G eology .

1011. Fault-wedge Reservoirs. O. W ilhelm . Oil Gas J . ,  20.4.46, 44 (50), 163.— 
Intersecting  faults m ay give oil-traps— fault-wedge reservoirs. A fau lt m ay  also be 
associated w ith  some other trapp ing  feature, such as a  change in  th ickness or per­
m eability , or a  pinch-out, again giving trapp ing . These are double-trap  reservoirs. 
T rip le-fault trap s  are possible. G. D . H .
1012. Explanation of P inch-out and Erosional Unconformity. O. W ilhelm. Oil Gas 
J .,  30.3.46, 44 (47), 275.— W edges m ay  bo form ed b y  n a tu ra l th inn ing  or by erosion. 
The form er wedging depends on th e  relative ra tes of deposition and  up lift or depression. 
I t  is very difficult to  determ ine w hether erosion has p layed  an y  p a r t  in  th is  type of 
wedging.

The presence o f trap s  in p inch-outs and erosional unconform ities depends on the 
relative positions of perm eable and  im perm eable beds. G. D. H.
1013. W yoming Tests in Limelight. Anon. Oil Gas J . ,  30.3.46, 44 (47), 287.—A 
test on th e  R iver Dome s tru c tu re  in W ashakie County, W yom ing, has been drilled to 
abou t 11,000 f t. N othing w orth  while w as found in  the  Tensleop, and possibly in tho 
Amsden, b u t, in  testing , th e  E m bar lim e a t  9990-10,020 f t  gave 5,000,000 cu. f t of 
sour gas. A second te s t a t 9990-10,055 f t  showed gas an d  a  substan tia l am ount of 
41-5° oil. In  th e  F ron tie r sands a t  7229-7272 f t thero were signs earlier th a t  a  good 
gas-condensate well could bo com pleted, while a  te s t of th e  M uddy sand  u t ab o u t 8150 
f t is reported  to  have show n 200 brl/day .

The second well tested  th e  F ro n tie r a t 7534-7554 ft, indicating 300 b rl/d ay  of 
condensate. The M uddy is to  be te sted  in  th is  well, w hich is abou t 200 f t  lower 
stru c tu ra lly  th an  th e  first.

Previous wells in th e  Palaeozoic of th is  p a r t  of W yom ing have carried  low-gravity, 
black, highly sulphurous oil, w orth  less th an  ? l /b r l . G. D. H.
1014. New Strike Spurs Inner-basin Play. Anon. Oil Gas J . ,  20.4.46, 44 (50), 179.— 
A well (M ountain Fuel Supply Co. 1 U nit) in U in ta  C ounty, W yom ing, 30 m l n orth  of 
th e  U tah  boundary, has topped the  D ako ta  a t  12,554 f t , an d  had  a gas-sliow. Through 
perforations u t 12,660-12,666 f t  a  24-hr drillstem  te s t gave 12,300,000 cu. ft. of gas/day 
an d  150 b rl/d ay  of 46-5-gravity oil or condensate. Tho bottom -hole flowing pressure 
was 4900 lb /sq . in.

The well is in tho Bridger division of th e  G reen R iver basin. I t  lies m idw ay between 
Green R iver town and  tho  Spring Valley pool, w hich was opened in 1900 and  has 
produced about.200,000 brl of oil. T he deepest form ation w hich i t  tested  was probably 
th e  B ear R iver (U pper Cretaceous). T he L a  Barge field is 70 m l n o rth  o f tho  te s t ;  
its  production  has come m ainly  from tho W asatch  (Eocene). G. D . H .
1015. P resent W ork o£ the Pennsylvania Geological Survey in  the Oil Fields of Pennsyl­
vania. C. R . F e ttk e . Producers’ M onthly, May 1946,10 (7), 23.— A fter a  prelim inary 
discussion em phasizing th e  need for geological knowledge in  th e  exploration  and 
recovery of oil, tho  w ork of th e  P ennsy lvan ia Geological Survey in m apping and 
studying  th e  oilfields of Pennsylvania is reviewed. T he m ethod o f s tu d y  is then 
briefly discussed, and  th e  pap er concludes w ith  b rie f biographies of m em bers of the 
staff. R . B. S.
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1016. Chilean Oil Developments. Anon. Oil W kly, 1.4.46, 121 (5), 42 (In ternational 
Section).— Sw an L ake, 50 m l so u theast of tho  productive Spring H ill s tru c tu re , is 
believed to  have b e tte r  prospects th an  th e  la tter. Spring H ill 2 has reached 3050 ft.

The M ina R ica s tru c tu re  on tho  m ainland (Brunsw ick Peninsula) is n o t deem ed th e  
most favourable o f th e  group of structu res, b u t it  is th e  m ost accessible. A  well on it  
was abandoned  d ry  a t  1880 f t  a fter having had  slight showings. A  te s t, P icket 1, 
9 ml n o rth  of th e  M ina R ica  s tru c tu re , is nearing 2500 ft. G. D . H .
1017. A tlantic Deepening W ell on its H aiti Concession. Anon. Oil W kly, 11.3 46,
121 (2), 78.— Ju r in a t  1 w as originally abandoned in A ugust 1944 a t  7005 f t  in tho Lower 
Oligocene. D rilling has now  been resta rted , and th e  well has passed 7300 ft. The 
well lies 50 m l n o rth east of P ort-au-P rince. G. D . H .
1018. Resum ption of Drilling in Philippines Soon. A non. Oil W kly, 11.3.46, 121
(2), 78.— Before tho  w ar encouraging oil indications were found in  northern  Cebu in a  
well taken  to  8330 ft. D rilling in  tho Philippines m ay soon bo resta rted . G. D. H .
1019. A nglo-Egyptian Brings in  W ildcat Test Near Suez. Anon. Oil Gas J . ,  20.4.46, 
44 (50), 91.— Gn th e  east coast of th e  Sinai poninsula, 40 ml sou th  of Suez, Anglo- 
E gyptian  Oilfields, L td ., has had  a good show of oil in a w ildcat a t a  dep th  o f 2700 ft.

G. D. H .
1020. Joya Mair Tests Await Construction of Storage. Anon. Oil W kly, 11.3.40, 
121 (2), 78.— Two wells a t  Jo y a  M air have each indicated  a production  o f 9000 b rl/day  
of heavy oil in sh o rt tests . G. D. H .

G eophysics and G eochem ical Prospecting.
1021. Geotechniques of Oil Exploration. J .  W . M erritt. Oil W kly, 1.4.46, 121 (5), 
17.— Tho increased difficulty o f finding oil accum ulations b y  th e  application  of th e  
anticlinal theory  and allied concepts led to  th e  search for some direct m ethod of finding 
oil. Too m uch has been expected of these d irect m ethods. Tho aim fiias been to  
develop a  sim ple in strum en t giving d irect da ta , b u t so far tho  m ethods « ill for in te r­
p re ta tio n  of the  d a ta .

Tho application  o f tho  anticlinal theo ry  is an  ind irect m eans of oil discovery, and 
has lim itations. Soon th e  surface anticlines were worked, and  buried structures had 
to be tack led  v ia  sub-surface stud ies and  la te r by  th e  seism ograph or th e  grav ity - 
m eter. Tho m agnetom eter has also been used for th is purpose.

F o r a direct m ethod  of oil discovery to  be practicab le th e  oil or gas m u st m ake its 
presence felt by  detectab le changes, chem ical or physical, in th e  rocks or soil above i t ; 
these changes m ust give p a tte rn s  tho  significance of which can bo divined. E lectrical 
m ethods have been applied, i t  being assum ed th a t  the  oil or gas caused m easurable 
resistivity  changes. I t  is som ew hat doubtfu l w hether there  is adequate penetra tion  
to m ake th is  m ethod  w idely usable. G eochem istry has been applied in th e  d irect 
search for oil and  gas, p articu larly  in tho  form  o f soil analysis. The early  shortcom ings 
were associated w ith  a failure fully to  appreciate th e  significance of geological factors in 
in terpreting  th e  d a ta . The analyses m ay  be for hydrocarbons, gaseous, liquid or 
solid, by  a  v arie ty  of tech n iq u es; or th ey  m ay be for inorganic substances concen­
tra te d  by  reason of th e  passage o f hydrocarbons to  th e  surface. The soil m ay be 
sam pled, or the  gases collected from  i t ; th e  sam ple m ay  be from  th e  surface or down 
to a  d ep th  of as m uch as 20 ft. T he sam pling points m ay  v ary  w idely in spacing. All 
these geochem ical techniques are based on th e  belief th a t  oil and  gas escape to  the  
ea rth ’s surface. R ecently  i t  has boon observed th a t  m aps of th e  in tensity  o f rad io ­
ac tiv ity  over oil and  gas areas closely resem ble those ob tained  in  m easurem ents o f th e  
am ounts o f th e  critical organic and  inorganic com pounds. Bacteriological studies 
also have been employed.

T he form ations overlying oil and  gas deposits are perm eable, and  certa in  hydro ­
carbons escape upw ard th rough  them . Tho m ovem ent is vertical, disregarding dip 
and perm eability  variations. The m ovem ent is best described in term s o f molecules 
ra th e r th an  by  bulk flow, and th e  ligh t hydrocarbons tran sp o rt w ith them  w ater
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vapour. These hydrocarbons m ay be polym erized by rad ioactive substances. I f  the 
passage of th e  hydrocarbons carries off w ater from  th e  overlying rocks, solutions will 
en ter th is  zone from th e  sides, and  so solutes will be deposited, th u s increasing the  rock 
density  am ong o ther features. This change a lters th e  electrical conductiv ity , and the 
speed of passage of seismic w av es ; i t  also concen trates rad ioactive substances, and 
favours tho grow th of hydrocarbon-loving bacteria . False “ highs ”  hove been noted 
on the  m argins of low-dip oil- and  gas-bearing dom es, due to  th e  increased velocity 
over com pensating for increased depth .

Confirm ation of p a tte rn  ra th e r th an  th e  confirm ation o f d a ta  for single sites should 
be considered os significant. Climatic conditions m ay cause variation . G. D. H ,
1022. Gravimeters. G. S .H euIin . Form, y Doc. Prof. (M adrid), 1916, 5 (12), 17-21.— A 
description o f the  use of g ravim eters in detecting  changes in  sub terranean  s tructu res. 
Two gravim eters are described in detail, th e  principle being th e  m easurem ent of the 
very  small change in position of a  spring-loaded m ass under different g rav itational 
pulls. In  th e  first tho  m ovem ent is m easured b y  th e  change in  cu rren t due to  tho 
distance changing betw een two p lates, and  in tho second the  moving m ass cu ts off 
p a r t o f th e  light from  a  photoelectric cell. T he sensitiv ity  of one ty p e  of grav im eter is 
given as 0-64 m illidynes. A. C.

D rilling.
1023. Subsoil Problems oi the Geologist D uring Drilling. R . L. Milner. Ecuad. Pet., 
1946, 1 (3), 12-15.—T he duties o f the geologist during drilling are review ed and  some 
typ ical problem s arising during exploration in E cuador exam ined. A. C.

*

1024. Problems Met in  D rilling A bnorm al Pressure Form ations. G. E . Cannon and 
R , S. Sullms. Oil W kly, 27.5.46, 121 (13), 33-35. Paper presented before American  
Petroleum Institu te .-—Data, a re  presen ted  showing the  estim ated  form ation pressure in 
m ore th a n  100 wells in T exas and  Louisiana w here abnorm ally high form ation pressures 
were encountered. The m ost im p o rtan t problem s in connection w ith  drilling abnorm al 
pressures are lost re tu rns and  p lanning th e  m ost economical m ud program m e. Several 
possible m ethods of preventing  lost re tu rns are discussed. T he m ethod  showing the 
m ost promiso is tho uso o f cem ent in  zones of local weakness. T he m ost im portan t 
m ud trea tin g  problem s are viscosity control an d  conservation of w eighting m aterial. 
A centrifugal concentrator can be used no t only to conserve w eighting m aterial, bu t 
also as an  aid in controlling viscosity by rem oving undesirable concentrations o f clay 
fractions from tho m ud system . D a ta  are presented showing th e  com parative pump 
horsepower requirem ents for an  average light m ud— i.e., 10-3 lb /gal— and a  heavy mud 
weighing 16-3 lb/gal. T he com parative carry ing capacity  of 1 ligh t and  h eavy  m uds 
is also discussed, th e  heavy m ud having considerably m ore carry ing capacity  th an  the 
ligh t m ud. This to  some, ex ten t offsets th e  slower circulating  ra te s  which are usually
obtained  w ith  heavy m uds. A. H . N.
1025. Modern Deep W ell Drilling Rigs Dieselized. M. D. Pugh. Diesel Power and
Diesel Transportation, M ay 1946, 24 (5), 584.— Because of g reater flexibility and 
econom y an d  ease of handling, th e  diesel or gas engine is rap id ly  replacing steam 
power for all oil-drilling operations. Diesel- or gas-engined rigs arc capable of drilling 
to  dep ths of 16,000 ft and  such un its m ade by th e  N ational Supply Co. are designed to 
supply 1125 li.p. a t  the  inpu t shaft of th e  draw -w orks or hoist. F itte d  w ith  th ree  or 
four engines w hich are connected by  chain drive, th ey  can  be com pounded or used 
separately  for all drilling operations.These m ulti-engines rigs, th e ir construction, and  m ethod of operation  are d e s c r i b e d ,  
an d  th e  advantages and  scope outlined. C. D. B.
1026. Oil-W ell Drilling Rigs Produced in  G reat B ritain. Anon. Oil Engine, Ju n e  
1946, 14 (158), 52.— A B ritish  engineering developm ent of recent origin is th e  p ro ­
duction of equipm ent for drilling o f oil wells. H igh-speed oil engines are extensively 
used, and  th e  m ajo rity  of tho  com plete outfits a re  for overseas countries, although 
some are for use in th e  hom e m ark et for exp lorato ry  work.

The article deals p articu larly  w ith  those produced b y  th e  Oil Well Engineering Co.,
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Ltd., of Cheadlo H eath , S tockport, and  w hich have been supplied to  or are on order 
for tho m ajo r oil com panies.

Typical outfits aro described for drilling down to  5000 f t using 4 j-in ch  drill-pipo 
w ith a  m axim um  in p u t of 425 B .H .P . from  two 200-B .H .P. engines runn ing  com ­
pound w ith  10% overload. Precision chain drive is used running  in oil-bnths. The 
transm ission un it, hav ing  th ree  forw ard speeds and  one reverse, affords six speeds on 
tho drum  and  th ree  for ro ta ry  drives. Scoop-controllod Fluidrive u n its  aro used on tho 
engines w ith th ree  fric tion  clutches for tho  draw -w orks and a  dog clutch  for tho drum , 
the brakes of w hich aro w ater-cooled. M ost of tho  sets have sand-reels. W ith ou t 
engines the  draw -w orks weigh ab o u t 10J  tons.

Tho specification is modified to  su it custom ers’ requirem ents, b u t m ost include a  
slush-pum p having a  m axim um  fluid pressure of 200 lb /sq . in.

Tho transm ission arrangem ents aro usually such th a t  the  two engines sim ultaneously 
can drive both  draw-w orks and  pum p, or com pounded on tho draw -w orks drive. In  
the even t of breakdow n of e ither engine tho rem aining engine can fulfil e ither power 
duty.

One or o th er of tw o m akes of power u n it are fitted— i.e., P ax m an  or E nglish E lectric. 
These un its and details of in sta llation  w ith  auxiliaries and  contro l gear are described.

Reference is m ade to  th e  la te s t developm ent of rigs for drilling down to  10,000 ft, in 
which P ax m an  12-cyl engines aro em ployed, now under construction  a t  Colchester.

C. D. B.
1027. Modern M echanical Rig Simplifies Drilling. G. B. N icholson. Oil W kly,
1.7.46, 122 (5), 17.— T he rig described is being te sted  on its  first w ildcat te rrito ry , 
and  is operated  satisfacto rily  on b u tan e  gas as fuel. Among th e  features of th e  rig 
are th e  simplified controls located  in a  p ro tected  panel im m ediately  behind th e  driller’s 
position, and  th e  un itiza tio n  o f equ ipm ent to  facilitate  rigging up and  tearing  down 
when changing locations. Tho in stru m en t panel conta ins num erous hand  lovers, 
w hich aro m anipulated  by  slight pressure of th e  fingers, som e o f w hich op era te  air- 
valves for controlling all clutches, including engine com pounding, pum p an d  hydro- 
m atic brake clutches. Also located in tho  panel are engine th ro ttle  levers and  dials 
and guages indicating  air pressures, transm ission sh aft speed, engine vacuum , and  oil 
pressure. U nitiza tion  of com ponents is p ractised  extensively in th e  design of th e  rig. 
D ifferent p a rts  are described. A. H . N.
1028. Combination Drive Adapted to Unitized Drilling Power P lan t. N . W illiams. 
Oil Oas J ., 29.6.46, 45 (8), 83.— T he power p lan t described is contained in th ree  skid- 
m ounted  u n its  com plete w ith  individual housing form ing a single large engine-house 
w hen th e  un its are se t up  on a drilling location. Special features include “ steam  
cooling ” for engine jack-w ater. This system  was designed to  perm it operation  of th e  
engines w ith  high jack et w ater tem p era tu re  (212-215° F ), and  consequent m aintenance 
of a  m ore even tem p era tu re  o f tho  engines. T em perature differentials are reduced 
over th e  length of th e  liners and  block over th e  full load range from  idling to  full-load 
speeds. Tho high tem pera tu re , w hich is above tho dew p o in t o f th e  exhaust gases, 
vaporizes an y  m oisture th a t  m ight be contained in tho  fuel or oil, so th a t  it  goes out 
of th e  exhaust, instead  o f condensing and being deposited on tho cylinder walls, to  be 
wiped down by th e  rings and  m ix w ith  th e  oil to form  sludge. D etails of circulating 
the steam  are  given. A. H . N.
1029. “  Packaged Pow er ”  Features New Rig Design. K . B. Bam es. Oil Gas J . ,
27.7.46, 45 (12), 207.— A p o rtab le  m ast rig  designed for drilling down to  10,000 ft 
and  tho power u n it are described in  some deta il. Tho rig  is powered by  4 193-hp 
W aukesha engines, each of w hich is equipped w ith  an  a ir  com pressor to  m ain ta in  air 
for th e  brakes an d  clutches. E ach  engine is coupled to  th e  chain  box-type com pound 
by a  Faw ick air-clutch. L ubrication  of th e  com pound is obtained by  th e  chains 
lifting oil from a  b a th  and  d istribu ting  i t  th rough  pipes to  a  g rav ity  feed system . 
One of tho  engines is ordinarily  used to  run  th e  ro tary , while the  o ther th ree  run  the  
draw -w orks and  pum ping un it, b u t all can  be used for m axim um  power in pulling 
casing or drill-pipe. T he engines are synchronized by  vacuum  th ro ttle  control.
The engines can be run  on b u tan e  or on n a tu ra l gas, th e  la tte r  being used a t  th e  1
Cush location. Two air-operated  F oster friction ca theads are incorporated  in th e
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assem bly, m ounted on the  transm ission o u tp u t shaft, and  givo four speeds. Draw- 
works have eigh t lifting speeds. A. H . N.
1030. Deep R otary Drilling Applied to the Appalachians. B . R . Miller. Oil G a s ./.,
6.7.46, 45 (9), 90. Paper presented before A .P .I .— Tho use of ro ta ry  system  in A ppala­
chian fields is increasing. A dap tation  of ro tary  equipm ent to  drilling in  th is  section 
m ust take  into account properly  conditioned m ud, rigs adequate ly  powered, com ­
pletion  practicos, drill-pipe w ear, rock-b it footage, an d  well control. Day-work 
con tracts have placed contractors under re stra in ts  an d  p a r tly  rem oved th e  incentive 
to  im prove perform ance. These factors w ith  high freight charges for m oving rigs, 
ropairs, and supplies g rea t distances, have m ade ro ta ry  drilling costs high. However, 
ro ta ry  drilling has provided such desirable benefits as : (1) Conservation o f reservoir 
p ressu res; (2) Complete control while drilling and  com pleting ; (3) Selective and 
m ultiple com ple tions; (4) Saving in casing ; (5) H ole size m ain tained  to  o b jec tiv e ; 
(6) R educed drilling t im e ; (7) T hey elim inate hazards o f blow outs an d  f ire s ; (8) 
T hey provide d a ta  for reservoir s tudy . Principles to  bo observed in selecting rigs, 
drill pipe, b its, etc., are indicated. M ud qualities necessary in theso fields are 
discussed. A. H . N.
1031. Compounding U nit and Transm ission Feature New Pow er Rig. Oil W kly,
17.6.46, 122 (3), 34-37.— Two new, largo power rigs w hich have several now features 
are described. By unitizing  th e  pbwer-com pounding assem bly and  m aking i t  a 
separate  p a r t  of th e  rig, it w as possible to  design a  u n it w hich w ould insure "proper 
alignm ent of power drives, provide w ide range of oporation, and  perm it rigid p lace­
m en t of specially constructed , air-operated  disc clutches. T hrough th is  arrangem ent, 
one or all thrco of th e  335-h.p. engines of tho  u n it m ay  bo com pounded in driving 
either th e  draw -w orks or the  m ud-pum ps, or both . Tho rig is equipped w ith  two 
pow er-driven 7J x  12-inch trip lex  slush-pum ps, e ither o f w hich m ay  be operated 
separately  or th e  tw o sim ultaneously. Such a featu re is o f p a rticu la r im portance to 
tho driller where flexibility of power is required. As th e  d ep th  increases, tho  driller 
m ay com pound all tho  gasoline engines on th e  pum ps, and, th rough  th e  transm ission, 
a d ju s t th e  ro ta ry  speed to  the  desired revolution/m in. Tho changeover from  one 
engine to  two or three, or change in  operating  speeds o f either th e  pum ps or tho ro tary  
tab le , is easy and  sim ple by m eans o f air-operated  controls located  a t  tho  driller’s 
position. A characteristic  of th e  new rigs is th a t  nine forw ard and  nine reverse 
speeds can bo upplied a t  tho  ro ta ry  tablo or the  line d rum . Several photographs 
illustra te  tho  rig. A. H . N .
1032. Oil Separator R aft Applicable to M arine Drilling. J .  E . K astrop . Oil W kly,
10.6.46, 122 (2), 33.— T he separa to r barge has an  open b o ttom . Thus on receiving 
con tam inated  oil th e  oil rises to  the  to p  and  tho  w ater m ixes w ith  th e  m arine or fresli 
w ater in  which tho  barge is floating, and  is au tom atically  discharged. The uses of 
such barges arc discussed. A. H . N.
1033. A Study of Flow of Plastics Through Pipes. R . C. B inder and  J .  E . Busher. 
J .  A p p l. Alech., Ju n e  1946, 13 (2), A101-A105.— T he p ipe friction coefficient for 
truo  fluids is usually  expressed as a  function of Reynolds num ber. This m ethod 
o f organizing d a ta  has beOn oxtended to  te sts  in  th e  flow of different suspensions 
w hich behaved as ideal plastics in the  laminar-flow range and  as tru e  fluids in the 
turbulent-flow  range. In  tho  laminar-flow range, Reynolds num ber below about 
2100, th e  denom inator in R eynolds num ber is taken  as th e  ap p a ren t viscosity. The 
ap p a ren t viscosity can be determ ined from  th e  yield value an d  th e  coefficient o f rigidity . 
I n  th e  turbulent-flow  rango th e  denom inator in R eynolds num ber is an  equivalen t or 
tu rb u len t v iscosity  equal to  th e  dynam ic viscosity of a  tru e  fluid hav ing  th e  sam e 
friction coefficient, velocity, d iam eter, and  density  as th a t  o f th e  plastic. T he various 
experim ental d a ta  on p lastics corre late well w ith  th is  extension o f th e  m ethod for true  
fluids. A. H . N.
1034. Plastic Cementing In  Perm ian Basin Gas-Oil R atio  Rem edial W ork. F . R-
H olland, Oil W kly, 17.6.46, 122 (3), 40.— T he resinous cem ent used in  th is  w ork is
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a syn thetic  phenol-form aldehydo com pound which, on hardening, form s a p lastic 
similar in m any  respects to  th a t  used in th e  m anufac tu re  of household appliances and 
everyday artic les such as foun tain  pens, phonograph records, telephones, etc. This 
m aterial has properties w hich m ako it  peculiarly  su ited  for well rem edial work. W hen 
it is in a  liquid s ta te  i t  has a very  low viscosity as com pared to  cem ont slurries. I ts  
viscosity ranges from  1-5 to  4-0 poises. I t  has specific gravities ranging from  1-2 to  
1-5. I t  is homogeneous m ateria l w hich is n o t con tam inated  by  coming in to  con tact 
with brines or m uds. N one o f its  ingredients will filter o u t when pum ped th rough  th e  
finest soreons, so there  is no danger of building up  a  filter cake on th e  well-boro whon 
the m aterial is used. T he p H  of th e  m aterial is 7-4.

The m ateria l hardens in 2 hours th rough  a chem ical reaction  sot up  by m ixing th e  
m aterials. N o ca ta lysts are used and  no h ea t is generated  in th e  hardening process 
which m ight se t up  porosity  in th e  finished p lastic . Tbo tem pera tu res a t  which th is  
m aterial is hardened  range from  80° F  to  140° F , w hich are bottom -holo tem pera tu res 
encountered in th e  Perm ian  B asin a t  dep ths ranging from  2500 to  10,000 ft. Tho 
m aterial hardens w ith  tim e, increasing in com pressive stren g th  for several days. 
Experience w ith  th is  m ateria l in th e  field is described. A. H . N.
1035. Casing-Cementing Practices Im proved In  Illino is-Ind iana-K entucky  Com­
pletions. J .  L. Rogers. Oil Gas J . ,  13.7.46, 45 (10), 98.— P rac tica l engineering 
probloms encountered in cem enting different wells are discussed. A program m e of 
operation  is described in  deta il, including conditioning of m ud to  15 c.c. A .P .I. w ater 
loss and  36-40 see viscosity. T he success frequency of tho  m ethods used was abou t 
97% for 200 m ultiplo-sand complotions. A. H . N.
1036. M athem atics o! Cementing and Other Problems. Part. I. R . E . E dw ards. 
Oil W kly, 27.5.46, 121 (13), 38-40.— In  th is p a r t  elem entary  calculations of areas and 
volum es of sim ple shapes are given. A. H . N.
1037. M athem atics o£ Cementing and Other Problem s. P a r t  2. R . E . E dw ards. 
Oil W kly, 3.G.46,122 (1), 33-35.— Simple problem s in hydrosta tics and  hydrodynam ics 
are trea ted  in elem entary  m anner. A. H . N.
1038. M athem atics oi Cementing. P a r t  3. R . E . E dw ards. Oil W kly, 10.6.46, 
122 (2), 42.— T he elom onts of problem s involving th e  balancing o f liquid colum ns 
against each o th er aro given. A. H . N.
1039. M athem atics oi Cementing. P a r t  4. R . E . E dw ards. Oil W kly, 17.6.46, 
122 (3), 45.— Simple problem s of flow of cem ent ore explained. A. H . N.
1040. Chemistry oi Drilling Fluids. H . T . K ennedy. Oil Gas J . ,  27.7.46, 45 (12), 
181.—T he elem ents o f colloidal chem istry  of w ater-base and  oil-base m uds are o u t­
lined. Significance and  contro l o f w ater loss, viscosity, s tab ility , etc., of m uds are 
explained, on tho  basis o f tho colloidal s tru c tu re  o f m uds. T he influence of additives 
like sodium  acid pyrophosphate, gum  g h a tti, starches, calcium  chloride, sodium  
chloride, and  o thers on viscosity and w ate r loss is briefly ind icated  and  illustra ted  by 
diagram s. A. H . N.
1041. Im proved Muds Contain Carboxymethylcellulose. H . H . K aveler. Oil W kly,
8.7.46,122 (6), 33. Paper presented before American Petroleum Institu te .— The requ ire­
m ents o f a  good m ud aro listed  as : (1) Low viscosity, com patible w ith  pum pability  
and  carry ing capacity  for cu ttings ; (2) S tab ility  o f tho  suspension o f th e  w eighting 
m aterial, particu larly  in m uds weighing m ore th a n  12 lb /g a l; (3) A high degree of 
th ix o tro p y  ; (4) A th in , tough, filter cake of low perm eability  and of good deplastering 
q u a lity ; (5) T em perature s ta b ility ; (6) H igh resistance to  electro ly tes; (7) R e ­
sponsive to  trea tin g  agents and  control of p roperties ; (8) Low electrical resistance ; 
(9) C apacity  to  release larger size cu ttings an d  release gas in th e  m ud p it ; (10) N on­
d es tru c tiv e  b y  chemical or bacterial action ; (11) R e tard s swelling of “  ben ton itic  ”  
or “  heaving ” shale ; (12) Low in itia l and  low m ain tenance cost. T ests w ith  m uds 
trea ted  w ith  sodium  derivatives of carboxym ethylcellulose are th en  described. Field
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and laboratory  experience has established th a t  alkali m etal carboxym ethylcellulose 
im p art superior qualities to  aqueous well-drilling m ud com prising th e  sy s te m ; water 
plus dispersed fine m ineral solids. Im provem ents in all the  desirablo properties of 
such m uds, m ore particularly  in w ater loss, filter-cako thickness, gel-strength , vis­
cosity, salt-w ater resistance, and freedom from ferm ontation  are obtained. Cellulose 
is an  economical m aterial to  use in drilling m uds, and  its  use results in substantial 
savings in d irect m ud costs, as well as savings in drilling and  com pletion costs. This is 
particu larly  true  of drilling in areas underlain  by sa lt and  an h y d rite  sections.

A. H . N.
1042. Some Recent Developments in  Mud-analysis Logging. B. O. Pixler. Petrol. 
Tech. (A .I .M .M .E .), May, 1946, 9 (3); Tech. Pub. No 2026, 1-13.— Mud-analysis 
logging aim s a t  identifying the fluid con ten t of th e  form ations drilled by th e  ro tary  
m ethod, and  allows th e  accurate correlation of oil an d  gas shows w ith  th e  depth . 
M ud-analysis logging elim inates m uch coring, and  is especially valuable in cases 
whero coring is particularly  hazardous or th e  electric log is difficult to  in terpro t correctly. 
An appreciation of the  factors th a t  influence the  results of m ud analysis, such as rate 
of penetra tion , m ud properties, coring, and  th e  characteristics o f th e  reservoir rock as 
related  to  th e  “  flushing effect,”  perm its a  b e tte r  understanding  o f th e  m ud-analysis 
log.

R ecent studies of the  relationship  of th e  two gas readings ob tained  by the  gas- 
detector instrum ent have proved significant. The difference betw een th e  to ta l 
com bustible gas reading and th e  higher-m olecular-weight gas reading indicates the 
presence of m ethane. W ith  few exceptions, zones n o t showing an  incrcaso of m ethane 
probab ly  can be condem ned.

A ltogether m ud-analysis logging furnishes valuablo inform ation, w hich generally 
canno t be obtained by  o ther m ethods. G. D . H .
1043. Use o£ Oil-Base Mud a t E lk Hills Naval Petroleum  Reserve 1. R . W . S tuart. 
Oil W kly, 27.5.46, 121 (13), 41. Paper presented before American Petroleum Institute. 
— Two com mercial oil-base m uds now available were tested , and  found to  have similar 
characteristics b u t different controlling features. The m ethods for controlling these 
m uds have been th e  deciding facto r in their success or failure on m an y  wells. One of 
these com m ercial oil-base m uds is composed o f diesel oil-blown asphalt, sodium  
chloride, caustic soda, sodium  silicate, an d  ta ll oil as th e  active  ingredients w ith 
crushed lim estone as th e  w eighting m aterial. T he v iscosity and  gel of th is m ud are 
controlled by  the  pH , using sodium  silicate and  ta ll oil to  ad ju s t th e  p H  as desired. 
This m ud form s a  viscous em ulsion w ith  fresh w a te r ; for th is  reason, g rea t care has 
to  be taken  to  p rev en t w ater contam ination . S trong sa lt w ate r will n o t interfere w ith 
th e  viscosity control of th e  m ud as m u c h ; therefore, sa lt is used to  coun teract the 
effect o f an  en trained  w ater. T he o th er com m ercial oil-base m ud is composed of 
diesel oil, air-blow n asphalt, and calcium  oxide, w ith  ground lim estone added  for 
w eight. T he controlling factors in th is  m ud are ob tained  a t  th e  m ixing p lan t through 
th e  uso of a  diesel oil, having definite characteristics and  an air-blown asphalt of a 
specified n a tu re  w ith  th e  calcium  oxide added  as a  settling  inhibitor, w hich also 
combines w ith  an y  w ater in th e  m ud. This m ud is affected by  w ater, b u t additional 
calcium  oxide will tako  up an y  excessive volum e of w ater w hich m igh t bo en trained  in 
th e  m ud.

T he use of oil-base m ud a t  E lk  H ills shows th a t  w hilst i t  gives no m ore trouble th an  
w ater-base m uds, i t  has several add itional advantages in coring, in low -perm eability 
production  horizons, and in m ain tain ing  hole size to  gauge. A. H . N .

Production.
1044. Subsurface Tem peratures and Viscosity Tem perature Relationships of Crude Oils 
in  A ppalachian Region. F . M. Tignor. Producers’ M onthly, M ay 1946, 10 (7), 12.— 
Among th e  physical p roperties of petro leum  th a t  influence its  drainage from  or flow 
through  reservoir rock, viscosity is one of th e  m ost im p o rtan t. T he v iscosity - 
tem p era tu re  relationships reported  indicate th e  value of bo th  subsurface tem pera tu re  
an d  viscosity d a ta  to  petroleum  engineering studies. The device used to  m easure 
th e  subsurface tem peratures, a vapour-pressure-type recording therm om eter w ith a

s
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bulb, is described in detail. This recorder is run  in to  a  well on a  steel wire lino ; tho 
reeling equipm ent— a com plete u n it equipped w ith  a  clutch , em ergency b rake, hand  
crank, hydraulic governor, and hydraulic speed contro l— is also described in detail. 
A lubricato r is used for running  th e  recorder into gas wells and  oil wells having w ell­
head pressures above atm ospheric. All m easurem ents were m ado w hile tho  wells 
were sh u t in. t

The ra te  o f h ea t transfer th rough  liquid is g reater th a n  th rough  gas, and  consequently 
tho responso of th e  therm om eter to  changes of tem p era tu re  is m ore rap id  w hen tho 
therm om eter is im m ersed in liquid  th an  in gas. In  m aking observations o f tem p era­
tures in wells th e  tem pera tu re  gauge w as lowered in to  th e  well to  tho  first or upper 
po in t of m easurem ent, w here its  descent was stopped  for 10 m inutes if tho  gaugo was 
immersed in liquid, and  as long as 60 m inutes in s ta tic  gas. T he gauge was also 
stopped sim ilar lengths of tim e for tem p era tu re  recordings a t  each successively lower 
po in t of m easurem ent. Subsurfaco tem pera tures wore m easured in several pum ping 
wells from  w hich th e  rods h ad  been pulled so th a t  th e  tem perature-gauge could be run  
in th e  tub ing . In  some o th er wells the  tub ing  had  been rem oved for elean-out work, 
and th e  gauge w as run  in th e  casing. In  no well w as tho  gaugo ru n  in tho  annulus 
between tho  casing and  tubing.

Tho results o f th e  subsurface tem p era tu re  m easurem ents m ado during 1945 in 
th irty -n ine  wells in th e  A ppalachian region are tab u la ted , and  tw o d ep th -tem pera tu re  
charts are illustra ted . These d a ta  show th a t  tjio actual dev ia tion  o f tho  individual 
points from  tho  curves of average values of tho  d ep th -tem p era tu re  relationships is 
such th a t  these curves canno t bo used indiscrim inately for estim ating  subsurfaco 
tem peratures even in th e  areas represented  b y  these data .

The resu lts of absolute viscosity determ inations on fifteen crudo oil sam ples from 
th irteen  fields representing  th irteen  different oil-producing sands in  Now Y ork, 
Pennsylvania, an d  W est V irginia a t  th ree  different tem pera tu res are also tabu la ted  
and shown graphically. The v iscosity  m easurem ents wore m ado w ith  cnlibA ted 
O stw ald-Fenske p ipottes.

The pap er is well illustra ted , and  eigh t references are given. R . B. S.
1045. A Neutron Method of M easuring Saturations in L aboratory Flow Experim ents.
E . B runner and  E . S. M ardock. Petrol. Tech. (A .l .M .M .E .), M arch 1946, 9 (2); 
Tech. P u b . No. 1986, 1-10.— In  experim ental studies o f th e  m echanism  of oil p ro ­
duction it  is frequently  necessary to  m easure tho  oil sa tu ra tio n  in  a porous m edium  
containing oil, gas, and  perhaps brine. T he m easurem ent m ay have to  be m ade a t  
high pressure, w ithou t in te rru p tin g  flow, an d  on a relatively  sm all section to  elim inate 
end effects. R esistiv ity  m ethods m ay bo used for ob taining  brine sa tu ra tio n s ; gas 
sa tu ra tio n s m ay  bo ob tained  from  th e  ap p aren t com pressibility of tho  gaseous phase, 
although th is  dem ands in te rru p tio n  o f flow.

A beam  of neu trons is very  penetra ting , an d  its  sca tte ring  by  substances containing 
hydrogen, such as oil, is qualitatively  different from th a t  due to  o th er substances. 
The n eu tron  source em ployed was a  m etal cylinder 6 cm long and  1-8 cm in d iam eter, 
containing 211 m g of rad ium  (as th e  bromide) m ixed w ith  powdered beryllium  m etal.

N eutrons passing th rough  a  substanco rich in hydrogen are  quickly slowed down ; 
collisions w ith  th e  heavier nuclei of o th er atom s cause a  less deceleration o f th e  neutrons. 
H ence th e  num ber of slow neutrons em erging from  an  object irrad iated  by fast n eu ­
trons gives a  rough index o f tho  am ount of hydrogen it  contains. Boron and  lithium  
are easily d isin tegrated  by  slow neutrons, and  so th e  la tte r  are readily  detected  in an 
ionization cham ber lined w ith  one of these elem ents or filled w ith  boron trifluoride 
gas. Such a  cham ber m u st bo ad justed  to  operate in tho presence o f gam m a-ray 
ionization. A lternatively , tho  slow neu trons m ay  be detected  by  m easuring the  
rad io ac tiv ity  th ey  induco in a su itable m aterial. R hodium  has been proved qu ite  
su itable for th is  purpose, since i t  is n o t strong ly  ac tiv a ted  by  fast neu trons or neu trons 
of in te rm ediate speed.

T he steel core-holder was 2-6 inch in te rnal d iam eter and  w ith  0-5-inch walls. Tho 
unshielded side of th e  n eu tron  source was tow ards th e  core-holder and a t  a  fixed 
d istance from  it. A second lead shield w as placed on th e  opposite side o f th e  core- 
holder. T he tw o rhodium  detector p la tes were held betw een th e  n eu tro n  source and 
th e  core-holder. T he p la te  is first exposed for 5 m in, th en  quickly rem oved from th e  
n eu tron  source-holder an d  placed in position near th e  Geiger-M ueller tube, and
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exactly  15 sec a fter rem oval counting is s ta rte d  and  continued for 3 m in. T he timing 
is done autom atically , since it  is m ost im portan t. The background count is deducted 
in order to  o b ta in  a m easure o f th e  ac tiv ity  o f tho p late . T he second p la te  is exposed 
a t  th e  appropria te  tim e, and th e  p la tes are used a ltern ate ly , each being used a t 
approxim ately  half-hour intervals.

A calibration  curve for in te rp reting  tho  neu tron  d a ta  on sa tu ra tio n s was obtained 
by weighing. I t  is preferable to  p lo t relative ac tiv ity  against sa tu ration . Tho 
positions of tho n eu tron  ap p ara tu s an d  th e  porous m edium  m u st be th e  sam e under 
te s t as in calibration. Tests w ith  different hydrocarbons showed th a t  somo factor 
o ther th an  carbon/hydrogen ra tio  is involved. W hen used w ith  a  tw o-phase hydro­
carbon system , oil and gas, a  calibration  curve will be needed for each pressure, sinco 
th e  gas density  varies w ith  pressure. F o r th ree  phases, oil, gas, and  brine, tho sa tu ra ­
tion  of one m u st be m easured independently  o f tho  n eu tro n  m ethod— e.g., th e  brine 
sa tu ra tio n  m ight be determ ined electrically, b u t tho  n eu tro n  ap p a ra tu s  m ust be 
ca lib rated  w ith  tho th ree  phases.

The neu tron  ap p ara tu s can be used to  m easure sa tu ra tio n  d is tribu tion  accurately, 
provided the  g rad ien t is n o t too high. G. D . H .
1046. Meaning of Petroleum  Reserve Estim ates. R . J .  Gonzalez. Oil W kly, 10.6.46, 
122 (2), 49-50.—A com parative s tu d y  of tho  tw o m ethods of reserve estim ates, the 
A .P .I. and P.A .W . m ethods, is m ade. I t  is concluded t h a t : (1) P roperly  in terpreted, 
th e  A .P .I. an d  P .A .W . reserve estim ates are consistent, although th ey  use different 
m ethods for determ ining discoverios and  estim ated  year end rese rv es ; (2) Tho two 
m ethods indicate a  declining tren d  in discoveries during tho  w ar, tho  average for 
1941-44 being a t  least one-th ird  less th an  1937-40; (3) E xperience for th e  la s t 8-15 
years indicates th a t  in itial estim ates of discovery, m ade a t  tho  close o f th e  discovery 
year, aro la ter revised upw ard by 150-200%  on th e  average; (4) Rovisions for the 
period 1937-44 appear to  have been d is tribu ted  ab o u t as follows to  the  sequence of 
prior years : 30% , 12, 10, 8, 6, 5, 4 to  th e  seventh  p rior year, an d  25%  to  all o ther 
prio r y e a rs ; (5) I t  w ould be b e tte r  for tho industry  to  use th e  ra te  a t  which reserves 
aro being produced ra th e r  th a n  “ years’ supply  ”  as  an  index of tho  relation  of reserves 
and production. A. H . N.

1047. An Application of Statistical Methods to Core Analysis D ata  on Dolomitic Lime­
stone. A. C. Bulnes. Petrol. Tech. (A .I .M .M .E .), M ay 1946, 9 (3); Tech. P u b . No. 
2025, 1-16.— M ethods of s ta tis tica l analysis have been applied to  th e  s tu d y  o f core 
analysis d a ta  o f dolom itic lim estone from  th e  San A ndres form ation a t  W asson and  tho 
Clearfork form ation a t  Fu llerton . P robab ility  relationships aro shown to  connect tho 
porosity  and  tho perm eability , an d  tho  porosity  and  th e  fluid sa tu ra tio n . Thus, the 
porosity -perm eability  relationship expresses tho  p robab ility  th a t  a  sam ple of porosity, 
/ ,  will or will n o t be permeablo.

The over-all porosity  frequency d istribu tion  o f  th e  reservoir, together w ith  tho 
frequency curves of perm eability  (ono for each class in te rval o f porosity), p rovide a 
precise basis for com puting tho w eighted average productive porosity  o f  th e  reservoir 
for any  assigned value of tho  m inim um  productive perm eability . T he probab ility  
th a t  tho  perm eability  of a  core specimen from  Fullerton  will oxceed a  given valuo 
appears to  be depehdent on th e  percentage porosity  of th e  specimen, its  void s tructu re  
ty p e  (i.e., porosity  in th e  q u alita tiv e  sense), an d  tho  given value o f th e  perm eability . 
I f  continuous profiles of void s tru c tu re  ty p e  and  porosity  are available, together w ith 
th e  appropria te  porosity -probability  of porm eability  p lo ts, tho  n e t p a y  th ickness m ay 
be estim ated.

The Invasion  Ind ex  of a  well is defined in  term s of th e  porosity  an d  perm eability  
d a ta . This index is suggested as a  basis for com paring wells as regards th e ir  su it­
ab ility  as fluid-injection wells. G. D. H .
1048. Exploration and Production of Petroleum . I . A non. Ind . M in . (Argentina ), 
1946, 6 (58), 85-88.— M ethods of surface prospecting  are classified in to  six groups— 
viz., m easurem ent of g rav ity , changes in m agnetism , seism ographic, electrical resis t­
ance, soil analysis, an d  analysis o f hydrocarbons in th e  soil. T he details an d  applica­
tions of these m ethods are considered. A- C.
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1049. Exploration and Production of Petroleum . II. A non. In d . M in . (Argentina), 
1946, 6 (59), 41-44.— A review  o f exploration  m ethods used in conjunction  w ith  
drilling, including electrical resistance, geochemical analysis, differences in rad io ­
ac tiv ity  as d etected  b y  gam m a rays, and  fluoroscopic exam ination. Tho paper 
referred to  in  th is  an d  th e  preceding ab strac t is a digest of a  book published by  th e  
S tandard  Oil Co. A. C.
1050. Plastic to  Increase Oil W ell Output. Anon. In d ia  Rubber J . ,  1946, 111 (1), 
3.—A plastic, phenolic resin has been tested  in a  W est Toxas oilfiold (11,500 f t  u n d er­
ground) to  seal walls against tho  in trusion  of n a tu ra l gas, and  tho  te s ts  ind icate th a t  a 
well, the  allowable o u tp u t of w hich w as as low os 1 brl per day  th rough  th is cause, 
could bo restored  to  norm al p roduction . The resin, in troduced in to  tho  sh aft as a  true  
liquid, perm eates th e  porous rock th rough  w hich the  gas has been filtering, and hardens.

f, C. N . T .
1051. Core Analysis Based on V acuum  D istillation. C. M. Beeson and  N. Jo h n sto n . 
Petrol. Tech. (A .I .M .M .E .), M arch 1946, 9 (2 ); Tech. Pub . No. 2017, 1-14.— Tho 
g rav im etric -vacuum  distilla tion  m ethod  o f core analysis w as developed to  p erm it 
rapid an d  aecurato  determ inations o f th e  o il/w ater ra tio s o f sm all sam ples or sands 
containing little  oil. T he m ethod usually  cleans tho sam ples so well and  w ith  so littlo  
a ltera tion  th a t  rap id  determ inations of the  porosity  and  perm eability  m ay  be m ade on 
the evacuated  cores.

Tho distillation  tubes and  trap s  can bo constructed  b y  simplo glass-blowing from 
tho usual glassware. E lec trical hea ters are used, and  the  trap s  are im m ersed in a 
m ix tu re o f kerosine an d  solid carbon  dioxide. Tho procedure requires ab o u t 40 m in, 
and consists of raising tho  tem p era tu re  and m ain tain ing  i t  betw een 675° and  725° F  
for a t  least 10 m in while th e  pressure is hold betw een 1 and  2 m m  of m ercury . The 
fluids condensed in  th e  tra p  aro separa ted  by  centrifuging, and  th e  volum e of w ater is 
recorded. D eterm inations o f changes o f w eight w ith  an  analy tical balance of all 
p a rts  o f tho  ap p a ra tu s p erm it com puta tion  o f th e  w eight of oil d istilled an d  to ta l 
w eight of oil recovered.

An appendix  discusses in dotail calibration  te sts for determ ining th e  o il/w ater 
ratio . I t  also deals w ith  th e  change in g rav ity  of oil during vacuum  d istillation , tho 
reliability  of the  m ethod for finding th e  o il/w ater ratio , and  th e  determ ination  of 
perm eability , porosity , and sa tu ration . G. D . H .
1052. Secondary Recovery Production Research. (A M onthly Review.) R . V. H ughes. 
Producers' M onthly, M ay 1946, 10 (7), 9.— This m o n th ’s review is restric ted  to  a  d is­
cussion of tho  effects o f organic m aterial in flood-water and  m ethods for its  rem o v a l: 
one o f tho  chief requirem ents for an  ideal flood-water being th e  absence of all organic 
m aterial. M any pressure p lan ts  in th e  B radford  field have been equipped w ith  
chlorinators for killing all organic grow th, w hich in  tu rn  is rem oved from the in p u t 
w aters by  tho  filter system . Copper su lphate, sodium  hypochlorite, an d  calcium 
hypochlorite have boon used in th e  p a s t for destroying organic grow ths w ithou t 
gaining p articu lar favour. Tho m ajo rity  of failures of th e  chlorination m ethod are 
n o t th e  fau lt of th e  principles of chlorination nor of th e  equipm ent used, b u t are duo 
to  insufficient a tten tio n  being given to  th e  condition and  chem ical p roperties of th e  
raw w ater in use, and  o ther sim ultaneous w ater trea tm en t a t  th e  pressure p lan t.

Sevoral kinds of b ac teria  can cause corrosion of iron b y  d irect oxidation  or by  th e  
form ation of acids or hydrogen sulphides, b o th  of which a t ta c k  iron. N o t only such 
corrosion products, b u t th e  b ac teria  them selves m ay  be carried to  th e  sand face of th e  
in p u t well to  cause plugging.

As it norm ally  requires so littlo  chlorido to  destroy organic grow ths and  all operators 
use considerably m ore th an  th e  requirem ents, th ere  is a  general feeling th a t  no living 
organism  should reach th e  sand  face o f in p u t wells. Since i t  is known th a t  th ey  do, 
there m ust be some overlooked factors. Some au thorities have s ta ted  th a t  sulphate- 
reducing b ac teria  are no t destroyed by  th e  usual chlorination  process, an d  these a ttack  
su lphates in  th e  w ater, producing hydrogen sulphide, w hich causes corrosion, etc., as 
m entioned above. Sulphate-reducing bacteria , however, are  n o t com m on in raw  
w ater supplies. One is therefore led to  conclude th a t  the  am o u n t of chlorine added to  
th e  w ater is not a  guide as to  its  effectiveness. The only guide is th e  m easure of
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residual chlorine a t  designated points in tho w ater system . A dequate residual 
chlorine a t  tho filter dischargo does n o t insure pro tection  beyond th a t  point. The 
proper residual should exist a t  th e  sand face in itially  and  a t  tho suction end o f the 
pressure pum p a t all tim es to insure adequate protection. O thor factors complicate 
th e  problem  : sufficient oxygen m u st be present to m eet th e  organic oxidation  demand 
before tho chlorine becomes effective, b u t excess oxygen increases corrosion ; excess of 
chlorine m akes tho w ater m ore acid, and  in m any  pressure p lan ts  lime or caustic soda 
is subsequently  added  to  increase th e  pH .

In  conclusion th e  au thor sta tes  th a t  careful s tu d y  of th e  en tire  w ator-treatm ent 
problem  and  co-operation on th e  p a r t  of th e  com m ercial laboratories an d  th e  producers 
can only resu lt in b e tte r defining tho ideal fiood-water an d  how to  ob tain  it.

R . B . S.

1053. Effect of Oil-Soluble W etting Agents on W ater and Oil Production in Secondary 
Recovery. J .  N. B res to n an d  W. E . Johnson. Producers' M onthly, M ay 1946,10 (7), 
28.— This pap er is a  pre lim inary  rep o rt on some of th e  researches carried  o u t by  the 
Pennsylvania G rade Crude Oil Association on the general problem  o f increasing oil 
production  by reducing th e  w ater in take of th e  looso sands and  increasing production 
of tho  tig h t sand. Most o f th e  w ork done to  d a te  has been concen tra ted  on the 
selectivo plugging tho inpu t well.

V arious m ethods of selectivo plugging have been proposed. Am ong them  aro : 
( l)- th e  use of an  aqueous dispersion o f  a  b itum inous substance w hich will penetra te  
the  sand  and  th en  coagulate a t  th e  desired p lace; (2) th e  in jection of a  solvent con­
ta in ing a  dissolved p lastic m aterial. T he w ate r in th e  sand  g radually  dissolves the 
solvent, causing th e  p lastic to  be p re c ip ita te d ; and  (3) to  p referen tially  oil-wet as 
m uch as possible of th e  sand contiguous to  th e  well. I t  is expected th a t  th is  should 
reduce th e  w ater perm eability  of th e  sand.

Using oil alone, it is n o t oasy to  oil-wet a sand surface w hich is already  w ater-w et. 
To accom plish th is  easily it has been suggested th a t  an  oil-solublo w etting  agent be 
incorporated in th e  crude w hich is to  be em ployed in  oil-w etting tho sand. Two of 
such oil-solublo w etting  agents were selected as represen ta tive, and w ere used in the 
experim ents reported . One of these was an  alkyl am ine called Param in , w hich is 
m ade by chlorinating and  th en  an im ating  a  kcrosine fraction  of crude oil. Tho other 
was a  su b stitu ted  oxazolino called Alkatergo-C, which is a  high-m oleculur-weight 
am ine. These com pounds were used in 1% concentration  in  th e  crude oil for the 
sand-w etting  experim ent. T he specific problem  for investigation  w as to  determ ine 
if and how  m uch tho  w ater perm eability  of a w ater-w et or w atered-out sand  would be 
reduced b y  preferentially  oil-w etting th e  sand  w ith  th e  aid  of these oil-soluble w etting 
agents. T he experim ent was tried  on a long diam ond core (18 in.), taken  from a hori­
zontal well o f tho F rank lin , Pennsylvania , oil m ine, and  on two sections of a  diam ond 
core of B radford sand, using 1 %  solutions of th e  w etting  agents.

The experim ental procedure is described, and  the  resu lts  ob tained  are shown 
tubularly  and graphically . These results indicate th a t  instead of reducing th e  w ater 
perm eability  of the  core by oil-w etting tho  sand  w ith  th e  aid of th is  w etting  agent, 
th e  perm eability  w as increased. S a tu ra tin g  w ith p lain crude did, howovcr, reduce the 
w ater perm eability , b u t only for a  few hours, lasting  only u n til th e  crudo was flooded 
ou t. E v iden tly , though  th e  sand  had  become oil-w etted, tho  reduction  in interfacial 
tension betw een th e  oil and  fiood-w ater m ado it  easier for th e  w ater to  pass through 
tho  oil-wet sand. H ow ever, the  experim ents also indicated th a t increased oil recovery 
in  w ater-floods m ay be possible b y  the  use of oil-soluble w etting  agents. There was a 
decrease in residual sa tu ra tio n  in each experim ental flood following a  sa tu ra tio n  w ith 
crudo plus w etting  agent. W ater production  is increased along w ith  oil production. 
Econom ically th e  increased oil production  m ay possibly com pensate for th e  increased 
w ater production.

Tho au thors s ta te  th a t  fu rth er experim ents are necessary to  su b stan tia te  and 
e laborate on these results. Six references arc given. R . B. S.

1054. Amine Type W etting Agents as Acid Corrosion Inhibitors. J .  N . B reston. 
Producers’ M onthly, M ay 1946, 10 (7), 19.— T he purpose o f  a  corrosion inhibitor is : 
(1) to p ro tec t steel equipm ent from  corrosion and  avoid leaks, and  (2) to  m ain tain  a
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constant p H  in tho flood-wator— i.e., to  keep tho  acid from  being spen t on tho  iron and 
steel. Since acid flood-wator (pH  2-5-3) had  been found favourable for flooding 
purposes, experim ents were conducted  to  find su itab le acid corrosion inhibitors. 
Such an  inh ib ito r should be w ater soluble, effective for days, an d  n o t plug tho  sand  or 
interfere w ith  oil recovery.

Commercial inh ib ited  acid did n o t produce th e  desired resu lts  because (1) m uch of 
the inhibitor w ould p recip ita te  ou t on d ilu ting  th e  acid, an d  (2) it  w as n o t effective in 
keeping down tho p H  of tho w ater moro th an  tw o or th ree  days. H ow ever, slightly  
water-soluble w otting  agents h ad  previously been found  to  reduce corrosion con­
siderably : also som o'bf th e  am ines (which are w ate r soluble) are  effectively germ icidal 
and keep down b ac teria l grow ths.

E xtensive te s ts  were m ade of th e  Pennsy lvan ia  G rade Crude Oil A ssociation to  
determ ine th e  value o f such agents as acid corrosion inhibitors. These te s ts  are d e­
scribed in deta il, to gethe r w ith  illustra tions of ap p a ra tu s  and  tab les  an d  g rap h s o f the  
results ob tained. T hey ind icate th a t  certa in  am ine-type w etting  agen ts could be used 
effectively to  inh ib it acid corrosion of iron and  steel in d ilu te  acid  solutions (pH  2-5). 
The inh ib ito rs are effective in concentrations as low as 5 p .p .m ., an d  i t  is expected th a t  
the concentration  m ay bo reduced even fu rth er a fte r tho  m eta l has once been w etted  
effectively w ith  tho  inhibitor. Tho inh ib ito rs te sted  are less effective whon used to  
pro tect b rass, an d  give only lim ited  p ro tection  to  copper. H urd  w ater an d  dilu te 
brines do n o t im pair th e ir effectiveness. T hoy will n o t p ro tec t m etal from  oxygen 
corrosion, b u t will reduce iron p ick-up by  oxygen-free w ater. Since these inh ib ito rs 
uro effective in concen trations o f b u t a  fow p a r ts  p e r m illion, and  none of them  is 
exponsive, th e ir  use is economically possiblo.

Only ono reference is given. R . B. S.
1055. Current Concepts of Secondary Recovery. N . v an  W ingen and  N . Johnston . 
Oil W kly, 1.7.46, 122 (5), 24. P art o f a paper presented before American Petroleum  
Institute .— The litera tu ro  is stud ied  and  tho  results are sum m arized. (These sum ­
m aries can n o t bo fu rth er ab strac ted , as they  are them selves condensed s ta tem en ts 
very  concisely m ade, an d  should bo consulted.) H ow ever, a  p o in t w orth  no ting  is 
th a t  th e  m ajo rity  of th e  research perform ed to  d a te  has d ea lt w ith  unconsolidated 
sands, an d  has been conducted w ithou t th e  consideration o f a  second im miscible liquid 
phase to  sim ulate in te rstitia l w ater. Y et, as producing sands norm ally contain w ater, 
it is to  be seriously questioned if  results o f experim ental laborato ry  work on sam ples 
100% oil sa tu ra ted  can bo applied to  ac tual field problem s. Likewise, i t  is to  be 
cautioned th a t  an y  conclusions based on experim ental w ork perform ed w ith ono typo 
of sand do n o t necessarily app ly  q u an tita tiv e ly  to  any  o ther sand. Also, g rea t caro 
should bo exercised w ith regard to  tho  app lication  of resu lts of laborato ry  experim ents 
to  problem s of reservoir behaviour, as a  sm all m odel m ay  n o t always adequately  
duplicate the  behaviour of th e  p ro to type . N evertheless, the  lite ra tu re  does conta in  
very useful and  valuable results, w hich are sum m arized. A. H . N.
1056. Fluid Power Makes Subsurface Production D ata A utom atically Available.
K . B. Barnes. Oil Q asJ ., 29.6.46, 45 (8), 94.— T he -working of the  hydraulic system  of 
deep-well pum ping is described : power oil is pum ped by a  trip lex  pum p to  th e  u n d er­
ground  com bination  o f engine and  pum p. Tho hydraulic engine p iston  ac tu a ted  by 
th e  power oil drives th e  pum p p iston . Tho power oil is exhausted  in to  th e  well. 
Bottom -holo pressures are eva luated  from  the, pressure required  by  the  pow er oil to  
lift th e  oil an d  v e ll-d ep th  d a ta . The calculations required  are indicated.

A. H . N.
1057. Stripper W ell Pum ping Problem s. C. D. Borland. Oil W kly, 1.7.46, 122 (5), 
28.— A brief discussion o f troubles encountered w ith  pum ping  sm all volum e wells 
from  gas, w ax, sand, old equipm ent, e tc., is given. A. H . N.
1058. Coagulation in Flood-w ater T reatm ent. Anon. Oil W kly, 17.6.46,122 (3), 62.— 
T he m ost widely used coagulants in various trea tm en t processes are com pounds of 
iron an d  alum inium —nam ely, alum inium  sulphate, potassium  alum  or am m onia 
alum , sodium  alum inato, alum inium  chloride, ferric chloride, ferrous sulphate, chlorin-
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ated  copperas, and ferric su lphate. Of these com pounds, alum  is th e  m ost widely 
used for coagulation in flood-water trea tm en t. A lum inium  or iron su lphate  added to 
raw , u n trea ted  w ater for coagulation acts in  threo general w ays : (1) form ation as 
alum inium  hy d ra te  or ferric h y d ra te , which is th e  gelatinous flocculent precipitate 
referred to  as the  “ floe ” ; (2) form ation of a  positive trivn len t A1 or F e  ion, which is 
effective in p recip itating  negative co llo ids; and  (3) form ation of a  negative divalent 
ion (SO,), which is effective in p recip itating  positive colloids. In  these actions, as is 
true  of the  entire coagulation process, i t  is very  essential to  have good floe formation, 
n o t only to  perm it proper action of th e  floe, b u t also a  rap id ly  se ttling  heavy floe, 
which m ay nearly  all be rem oved by settling  p rior to  filtration . T his allows m axim um  
length  filtration  runs betw een filter back-wasliings. Control o f p H  of w ater is un 
essential factor. A. H . N.

1059. Some Factors Influencing the Plugging Characteristics of an  Oil-well Injection 
W ater. W . F . Cerini, W . I t . B attles, and  P . H . Jones. Petrol. Tech. (A .I .M .M .E .), 
May 1940, 9 (3); Tech. Pub . No. 2028, 1-12.— A te s t for determ ining tho  plugging 
characteristics of an  oil-well in jection w ater has been developed. I t  consists in 
m easuring changes of tho filter-rato of a  w ater a t  co nstan t pressure w ith  cum ulative 
th ro ug h p u t when passing th e  w ater through a  m edium -grado sin tered  glass disc. 
This te s t has been applied to  e%’aluating  th e  plugging characteristics of tho treated  
injection w ater used in an  experim ental water-flood in the  Richfield d istric t. The 
tests show th a t  tho finished w ater from  th e  treating  p lan t rap id ly  developed increasing 
plugging tendencies on ageing, even though  tho  initial quality  of tho w ate r from the 
p lan t filter os determ ined from  th e  evaluation  te s t was good. Tho plugging m aterial 
form ed upon ageing th e  w ater was approxim ately  40%  inorganic and 60% organic, tho 
form er consisting of 90%  calcium  carbonate and  10% ferric hydroxide. The presenco 
of live b ac teria  alone d id  n o t appear to  cause appreciable plugging. A t a  p H  of 6-4 
or lower tho grow th o f bacteria  was inhibited. Lowering o f th e  pH  of th e  treated  
p lan t w ater from 7-5 to  6 4 by injection of carbon dioxide reduced tho form ation of 
plugging m aterial w ith  ageing. T rea tm en t w ith  chlorine, hydrochloric acid, or a 
com bination of carbon dioxide and  chlorine m aterially  increased th e  form ation of 
plugging m aterials w ith ageing.

No entirely  satisfactory  explanation  can be offered to  cover th e  occurrence of the 
plugging m aterials and th e  effects of th e  various trea tm en ts , th e  d a ta  indicato ra ther 
conclusively th a t  none of th e  trea tm en ts  w ould in them selves produce a  w ater which 
would n o t cause plugging a fter ageing. T hey also Bhow th a t  a sim ple filtration  after 
agoing would produce a relatively  stablo non-plugging w ate r o f ho tte r q u ality  than  
could bo produced by  chem ical trea tm en t, ageing, and  filtration . Storage, and  ageing, 
cannot bo avoided, and  hence th a t  insta llation  o f a  filter in th e  input-w ell supply 
line w ould appear to  be th e  best m eans o f p reventing  plugging. G. D. H .

1060. Laboratory Investigations of Chemical Changes on E ast Texas Oilfield W ater 
Affecting its Injection into Subsurface Sands. F . B . P lum m er an d  I . W . W alling. 
Petrol. Tech. (A .I .M .M .E .) , M arch 1946, 9 (2); Tech. P ub . No. 2019, 1-14.—The 
presence of su lphate-reducing b ac teria  in oil-wells producing sa lt w ater has been 
dem onstrated . A t 125° F  bac teria  alone reduce tho su lphate  con ten t of E as t Texas 
brines by only 3%  in 30 days, w ith  th e  form ation of hydrogen sulphide, an d  sodium 
or calcium  hydrogen sulphide, and  sodium  or calcium  hydroxide chiefly. The 
hydrogen sulphido reac ts w ith  soluble iron  com pounds to  produce iron sulphide in tho 
absence of oxygen, and  ferric hydroxide whero oxygen or air is p resen t. These 
com pounds, if  form ed or carried in to  a well, lead to  clogging o f th e  sand. A reduction  
o f th e  am oun t o f sludge duo to  iron com pounds m ay  be a tta in ed  by  reducing tho 
sources of iron, by using concrete or lined iron tank s, and  coating pum ps, pipelines, 
etc., w ith  non-m etallic m aterial.

W here iron or o ther m etals and  iron sulphide aro already  in th e  w ater containing 
bacteria, 100% reduction  o f th e  su lphates is com plete in  30 days or le s s ; w here 
m agnesium  is p resen t, reduction  is com plete in  15 days. L ittlo  reduction  took place 
a t 60° or 70° F , and  m axim um  reduction  and  m ost form ation o f hydrogen sulphide 
occurred a t  125° F , w ith  no reduction  a t  150° F . T he g reater the  am oun t of ferrous 
sulphido sludge, the  g reater th e  su lphate  reduction.
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Phenol, form aldehyde, creosote, thiokol, and  o ther bactericides killed th e  b ac teria  
in th e  brino and  preven ted  su lphate  reduction  and  hydrogen sulphide form ation. 
The bactericides should be applied to  tho  s tag n an t spo ts of tho  fluid-circulating 
systems. Stream lin ing b y  elim inating  s ta g n a n t spots is beneficial, since th e  su l­
phate-reducing b ac teria  aro stric tly  anaerobic. O xidized ferrous sulphido sludge 
(ferric hydrox ide sludge) p reven ted  su lphate  reduction.

The add ition  o f bactericides, an d  frequen t aera tion  or ox idation  of th e  substances 
which favour bacteria l grow th, m ay  provide a solu tion  of tho  hydrogen sulphide 
problem of fields like E a s t Texas. G. D . H .
1061. Efficiency of W ater Drive in Illinois Sand Reservoirs. A. W . B aucum  and  
W. D. Steinle. Oil Gas J . ,  27.7.46, 45 (12), 199. Paper presented before A .P . I .—  
The geological s tru c tu ra l features of th e  reservoirs and  tho  properties of b o th  form ation 
media and  reservoir fluids are described and  q u an tita tiv e ly  tab u la ted  w here possible. 
P roduction  d a ta  an d  well-spacing are th en  discussed and  results of tho  recovery briefly 
analysed. A. H . X.
1062. M id-Continent’s Shallowest W ater-drive Project Affords Interesting  Study of 
Contrast to Deeper, Flush-type Oil Production. R . O. Bankson. Oil Gas J . ,  29.6.46, 
45 (8), 109.— T he field is com paratively  sm all. So far, 75 acres havo been drilled up 
and flooded, an d  the  developm ent o f 60 additional acres p lanned for tho  near fu tu re  
will com plete tho  work on tho  acreage owned in th is  area . To Ja n u a ry  1, 1946, 
217,402 b rl of oil have been produced, and, of th is, 68% , or 147,711 brl, were recoverod 
from 34 acres. T he water-flood recovery from  th e  34-acre parcel w hich has now been 
abandoned am ounted  to  4345 brl/acre . O peration  of tho  rem aining 41 developed 
acres is continuing. T he wells aro shallow and  easy to  d r i l l ; to ta l tim e for drilling, 
shooting, cleaning o u t, an d  m oving aw ay is some 50 hours. D etails of th e  field 
characteristics aro given. A. H . N .
1063. Design and Operation of Subsurface Salt W ater-disposal Systems. H . H . E lliston. 
Oil W kly, 10.6.46, 122 (2), 34.— Cost estim ates are given for in jection of sa lt w ater for 
disposal purposes. A detailod s tu d y  o f tho  engineering o f salt-w ater disposals shows 
th a t the  m ost economical way is to  form m u tual, non-profit associations of com panies— 
i.e., to  tr e a t  th e  problem  as a  largo un it. Im p o rta n t item s to  be considered and  a 
classification of th e  various schem es available are given in a  long outline form.

A. H . N .
1064. Separator Pressure Used for Salt-w ater Disposal. G. B. N icholson. Oil W kly,
27.5.46,121 (13), 36-37.— T he system  described uses knock-out3 converted from  separa­
tors for rem oving all tho  w ater possible from  tho production , em ploying a closed d is­
posal system  w hich utilizes knock-out pressures for in jecting  th e  w ater in to  in p u t 
wells. A relatively  sm all percentage of emulsified w ater rem ains w ith  th e  production  
after leaving th e  knock-outs, and  only th is  portion  is directed  th rough  tho  gun- 
barrels and  hea ting  system  w ith  tho  oil for trea tm en t. D etails o f th e  system  are 
given. Between 85%  and  90%  of th e  w ater is rem oved, and  it  is claim ed th a t  th is 
fact reduced th e  ex ten t of corrosion in tho lines, trea te rs , etc., as a  closed system  is 
used. A. H . N.
1065. Penetron Detection of Corrosion Inside D istillate Producing Equipm ent. F . B.
Gordon an d  P . H . L ipstatc , J r .  Oil W kly, 17.6.46, 122 (3), 38.— T he uso of p e n e tra t­
ing gam m a rays by  m eans o f tho  “ pene tron  ” to d etect corrosion inside pipe lines 
proved successful in  showing th inner pipe walls w here corrosion a ttack s  were 
pronounced. A. H . N.
1066. Form ation Penetrating  w ith Shaped Explosive Charges. R . H . McLomore. 
Oil W kly, 8.7.46, 122 (6), 56.— T he charge is an  ad ap ta tio n  o f th e  techniques used by 
tho A rm y during  th e  w ar in  tho  “ bazooka ”  rockets an d  various o th er dem olition 
charges. Tho principle of th e  “ shaped ” charge, often called th e  “ cav ity  effect of 
explosives,” consists o f leaving a  cav ity  in tho explosive a t  th e  very  spo t w here th e  
m axim um  force is desired. In  packing the  explosive in to  th e  charge, a cav ity  in  th e
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shape of a  cone is left in tho forw ard end o f th e  charge. U pon detonation , th e  explosive 
force is focused in  th is  cav ity , and  emerges as a  high-velocity s tream  of h o t gases 
interm ingled w ith  fino partic les of the  m aterial used in  form ing th e  cav ity . In  the 
form ation pen e tra to r th is cav ity  is placed in tho  charge, so th a t  it  will be ad jacen t to 
tho form ation a t  th e  po in t a t  which pen e tra tio n  is desired. T he size an d  shape of the 
cav ity , th e  m ateria l w ith  w hich it  is lined, an d  the  typo  of explosive used, all have an 
effect on th e  penotration  which will bo a tta in ed . E xperim ents on steel cylinder 
blocks as ta rg e ts  show th a t  th e  shape charge can drill a  hole r ig h t th ro ug h  tho block 
w hich th e  ord inary  chargo left unaffected. A. H . N.

1067. Efficient Use of Oil-well Packers. J .  M. W alker. Oil W kly, 1.7.46, 122 (5),
20.—D ifferent types of well-packers available aro described. In  selecting a  packer 
the  first consideration is th a t  of tho  m ost su itable size, b u t a fte r th is  requirem ent is 
fulfilled, several o thers havo to  be taken  in to  account, including tho  m ethod  of 
rom oving tho  packer. Some of th e  considerations necessary aro discussed.

A. H . N.

1068. W ater W ell In take Chart. K . B. Nowels. Oil W kly, 8.7.46, 122 (6), 39.— 
A nom ographic ch a rt is p resented  for solving w ater well in tak e  problem s in five spot 
wator-flood spacing p a tte rn . A. H . N .
1069. Drilling and Production Patents. L . E . Bock. U .S .P . 2,400,478, 21.5.46.
Pow er-driven ea rth  auger.

P . A. K en t and  C. W . P a trick . U .S .P . 2,400,515, 21.5.46. M ethod of purifying and 
deodorizing crude oil.

W . L. D enm an, assr to  D earborn  Chemical Co. U .S .P . 2,400,543, 21.5.46. Method 
of treating  w aters and  com position therefor.

J .  Neufeld, assr to  W ell Surveys. U .S .P . 2,400,593, 21.5.46. M ethod of and 
ap p ara tu s for investigation  of cased drill holes.

G. Althoff. U .S.P. 2,400,622, 21.5.46. Device for tho  hydraulic transm ission of 
power.

G. E . Archie, assr to  Shell D evelopm ent Co. U .S .P . 2,400,678, 21.5.46. M ethod 
and ap p ara tu s for electrically logging wells.

W . A. E ato n , assr to  Bendix-W ostinghouso A utom otive A ir B rake Co. U .S .P . 
2,400,688, 21.5.46. F lu id  pressure control system .

C. P ra th e r an d  F . A. R ydberg . U .S .P . 2,400,712, 21.5.46. D rill pipe spinner.
W. B. Rhees. U .S .P . 2,400,713, 21.5.46. Process an d  ap p ara tu s for th e  demulsifi- 

ca tion  of hydrocarbons.
A. McMillan, assr to  Chain B elt Co. U .S .P . 2,400,765, 21.5.46. M echanism for 

ac tu a ting  clutches and  th e  like.
W . P . Stilley. U .S .P . 2,400,853,.21.5.46. W ell drilling appara tus.
J .  H . M eFarlane. U .S .P . 2,400,941, 28.5.46. Sucker rod connection.
R . C. Baker, assr to  B aker Oil Tools. U .S .P . 2,400,970, 28.5.4G. Lock device for 

well tools.
P . H . B race, assr to  Petro lite  Corpn. L td . U .S .P . 2,400,975, 28.5.46. A pparatus 

for electrically resolving w ater-in-oil emulsions.
B. L. Evering and  A. P . Lien, assrs to  S tandard  Oil Co. U .S .P . 2,400,985, 28.5.46. 

D esalting  crudo oils.
V. Voorhees, assr to  S tandard  Oil Co. U .S .P . 2,400,9S6, 28.5.46. D esalting  crudo 

oils.
S. M. Akeyson and  W . L. S tockham , assrs to  N obs Chemical Co. U .S .P . 2,401,035,

28.5.46. W ell screen.
II . L. Cupples, assr to  The U nited  S ta tes of America. U .S .P . 2,401,053, 2S.5.46. 

M easurem ent o f surface tension.
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A. J .  G ranberg. U .S .P . 2,401,007, 28.5.46. W ater separator.
0 . V. L indquist, assr to  J .  K . Sm it & Sons. U .S .P . 2,401,087, 28.5.46. D iam ond drill bit.
R . G. Taylor, jr ., assr to  Tho Guiberson Corpn. U .S .P . 2,401,119, 28.5.46. W ell tool.
C. W . K andle. U .S .P . 2,401,250, 28.5.46. E a r th  drill.
J .  E . W alstrom , assr to  Sehlum berger W ell Surveying Corpn. U .S .P . 2,401,280,

28.5.46. M ethod for locating perm eable form ations traversed  by  boreholes.
J . M. Pearson and  C. R . Nichols, assrs to  Sperry-Sun W ell Surveying Co. U .S .P .

2.401.371.4.6.46. E lectrical prospecting  m ethod and  appara tus.
F . J .  W righ t, assr to  T he D enison E ngineering Co. U .S .P . 2,401,397, 4.6.46. 

Control valve for hydraulic system s.
F . B. Doane, assr to  M agnufiux Corpn. U .S .P . 2,401,467, 4.6;46. M ethod o f and  

apparatus for m agnetic testing  for cracks or o th er im perfections.
M. G. Schu tte  an d  N. L. Schutte. U .S .P . 2,401,515, 4.6.46. U m ferream er.
R . C. M ason. U .S .P . 2,401,576, 4.6.46. Device for m easuring length of a  lino run  

into or rem oved from  a bore hole.
E . G. Schick, assr to  Schick-Siegal Industries. U .S .P . 2,401,665, 4.0.46. Oil well choke.
W. A. E ato n , assr to  Bendix-W estinghouse A utom otive Air B rake Co. U .S .P . 

2,401,680, 4.6.46. F lu id  pressure contro l m echanism .
C. H eetor, assr to  C. M. H eeter, Sons & Co. U .S .P . 2,401,871, 11.6.46. V acuum  

sand pum p for wells.
E . B. W illiams, jr . U .S .P . 2,401,893, 11.6.46. Side wall core barrel.
A. P ranger, assr to  T he Guiberson Corpn. U .S .P . 2,401,960, 11.6.46. P ressure drilling head.
R . A. Salathiol, assr to  S tan d ard  Oil D evelopm ent Co. U .S .P . 2,401,966, 11.6.46. 

Process and  agen t for breaking petroleum  emulsions.
A. J .  Zschokke, assr to  Lane-W ells Co. U .S .P . 2,402,002, 11.6.46. C ontact m eans 

for electrically operated  well tools.
E. R . Zeek, assr to  Specialties D evelopm ent Corpn. U .S .P . 2,402,196, 18.6.46. 

Method o f an d  ap p ara tu s for separa ting  fluids.
K . A. W righ t, assr to  B. an d  W . U .S .P . 2,402,223, 18.6.46. R o ta ry  well bore 

cleaner.
F . C. C arpenter, assr o f ono-half to  E astm a n  Oil Well Survey Co. and  one-half to  

E astm an  Oil W ell Survey Corpn. U .S .P . 2,402,238, 18.6.46. W ell deflecting tool.
L. C. H ufford. U .S .P . 2,402,284, 18.6.46. P ressure control.
J .  M. Shimor. U .S .P . 2,402,300, 18.6.46. F lu id  ac tu a ted  m echanism .
E . R . Price, assr to  Bcndix A viation  Corpn. U .S .P . 2,402,344, 18.6.46. F luid 

pressure system .
J .  P . R a tig an , U .S .P . 2,402,345, 18.6.46. A pparatus for cleaning pipes and  tub ing . 
K . C. D . H ickm an, assr to  D istillation  Products. . U .S .P . 2,402,401, 18.6.46. 

A ppara tus and m ethod  for d ehydrating  in  tho  frozen s ta te .
S. C. H urley , jr . U .S .P . 2,402,405, 18.6.46. Photoolectric inspection device.
J .  E l M unn, assr to  Chemical Service Co. U .S .P . 2,402,433, 18.6.46. T rea tm en t of oil wells.
V. E . H au ry  and  S. A. B allard , assrs to  Shell D evelopm ent Co. U .S .P . 2,402,495,

15.6.46. Capillary active salts.
D. M. Law rence, assr to  B endix A viation  Corpn. U .S .P . 2,402,499, 18.6.46. P res­

sure regulating  system .
R . B. S.
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Oilfield Developm ent.
1070. February Exploratory Drilling Increases. Anon. Oil W kly, 25.3.46, 121 (4). 
43.— D uring F eb ru ary  U.S. exploratory  well com pletions averaged 78-8 per week. 
21-3% of the  tests were successful. 71 oil discoveries have been m ade in January  
and  F ebruary , 51 being new fie lds; 26 new gas discoveries have been m ado, 24 being 
new fields.

Tables sum m arize by  S ta tes and d istricts th e  exploratory  drilling results for Febru­
ary  and for tho  first tw o m onths of 1946, classifying the  discoveries according to  their 
types. T he F eb ru ary  discoveries are listed w ith  p ertin en t d a ta . G. D. H.
1071. Completions Ahead of 1945 Rate. Anon. Oil W kly, 22.4.46, 121 (8), 43.— 
D uring th e  first threo  m onths of 1946, 6355 wells were com pleted in U .S.A ., 12-5% 
more th an  in tho  first qxiarter of 1945. 2029 wells were com pleted in  th e  four weeks 
ended M arch 30, 1945. M arked increases over th e  first q u arte r o f 1945 were shown 
in  Toxas, O klahom a, Louisiana, Illinois, K ansas, and  Pennsylvania.

A tablo sum m arizes th e  com pletion results during M arch and  during tho  first 
q u arte r of 1946. G. D. H.
1072. Sum m ary of February Completions. Anon. Oil Gas J . ,  30.3.46, 44 (47), 308.— 
D uring February  1940 wells were com pleted in U .S.A ., 112 finding oil an d  213 obtain­
ing gas. G. D. H.
1073. Alberta in 1945. C. O. Nickle. Oil W kly, 1.4.46, 121 (5), 24 (In ternational 
Section).— D uring 1945 m inor oil-pools were opened a t  H ay  Lake an d  South  Princess, 
th e  Conrad pool was expanded, and  large extensions wero m ade to  th o  Medicine H at, 
Princess, and V iking-K insella gas reserves.

124 wells were com pleted in 1945, 17 being a t  T urner Valloy. 57 wells wero d ry ; 
46 obtained oil and  16 gas.

Conrad produces from th e  E llis a t abou t 3000 ft. The tra p  is a  p inchout. 14 
producers and  13 'd ry  holes have been drilled w ith in  a  6-ml radius. The producing 
area is abou t 2J m l long and up  to  1 m l wide.

E m pire-Pacific 1, 6 m l south  of tho D evonian oil-wells a t  Princess, was completed 
os a  Chert zone discovery a t  3323 ft, giving 45 b rl/d ay  of 28-gravity oil by  pum ping. 
Tho C hert is th e  orosional surface of the  M adison lim estone. Em pire-Pacific 2, J  ml 
to  tho  south , flowed 60 brl of 28-gravity  oil w ith  6000 M ef o f g as/day  from  tho Madison 
lim estone a t  3315 ft. This well found tho  D evonian dolom ite w utcr-bcaring.

3 m l sou theast of th e  Princess D evonian wells a  S unburst (Lower Cretaceous) sand 
discovery was m ade a t 3184 ft. T he well gave 45 b rl/d ay  of 28-gravity crudo with 
very  little  gas. Two large Sunburst gas-wells, w ith some oil, were com pleted soveral 
miles sou th  and  southw est of th is  well.

The D evonian dolom ite pool a t  Princess is a  narrow  strip , 1j  m l long. The Princess 
a rea  m ay have gas reserves of 300,000 million cu. ft.

Tho H ay  Lako dome is 4 m l n o rth  o f th e  M ontana border. M adison limestone 
production  has been found a t  3094 f t. T he Medicine H a t pool now  covers 58,000 
acres, an d  has gas reserves estim ated  a t  170,000-400,000 million cu. ft. Production 
is ob tained  from  tho U pper Cretaceous a t  925-1225 ft. The V iking-K insella gas-pool 
covers 50 sq. m l., an d  has reserves o f 200,000 million cu. ft. The pool m ay ultim ately  
cover 400 sq. m l, and  m ay  have reserves of 600,000 million cu. f t. This field produces 
from  th e  U pper Cretaceous V iking sand  a t  1940-2375 ft.

Tho B razeau anticline is viewed favourably. M adison limestono was found a t 
9498 ft, b u t w as underlain  b y  younger beds a t  9597 ft. T he M adison was re-entered 
a t  11,351 f t  and  tho  Blairm ore a t  11,599 ft. A sm all gas-flow was m et in th e  tigh t 
lower limestono. T he up p er lim estone is also tig h t, b u t has given m ore gas and  a 
show o f crude. A fter acidization th e  well gave 2,500,000 cu. f t. of g as/day  w ith  some 
ligh t oil. F u rth e r  acid trea tm en t quadrupled  th e  gas flow-. G. D. H .
1074. Decline Noted in Y ear’s Production in Ecuador. A non. Oil W kly, 1.4.46, 
121 (5), 50 (In te rnational Section).— D uring 1945 E cuador p roduced 2,622,724 brl 
of oil. T he 1944 figure w as 2,892,188 brl. 2,475,113,000 cu. ft. of gas w as treated  in 
1945 to  recover 41,768 brl o f gasoline. G. D. H .
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1075. A rgentine’s 1945 O utput Shows 5-6%  Drop. Anon. Oil Gas J . ,  20.4.46, 44 
(50), 91.— In  1945 22,880,000 brl of crudo was produced in A rgentina. P riv a te  p ro ­
duction am ounted to  7,426,143 brl. N atu ral-gas production  in 1945 was 21,495,915,000 
cu. ft, 8-1% loss th a n  in 1944. G. D . H .
1076. Discovery of Petroleum  in  Chile. A. D . Bolland. B u ll. S . A m er. In s t. Pet. 
1946, 2, 311-312.— Springhill No. 1 (T ierra del Fuego) cam e in to  p roduction  on 
December 29, 1945. T he crude has a  g rav ity  of 39-7° A .P .I., an d  is su itab le for th e
production of lubricating  oils. A. C.
1077. South A m erican Petroleum  Reserves. V . O ppenheim . B u ll. S . Am er. Itist. 
Pet., 1946, 2, 267-271.— P roduction  in 1944 was 338 million brl (about 13% o f to ta l 
world production). K now n reserves aro abou t 30,000 million brl, b u t a  m uch fuller 
survey of th e  co n tinen t is requ ired  before tru e  reserves can bo estim ated . A. C.
1078. Petroleum  Activities in  Colombia. E . Ospina-Kacines. B u ll. S . Am er. In s t. 
Pet., 1946, 2, 275-284.— D uring 1945 47 new  wells were s ta rte d  an d  63 com pleted. 
8 companies were developing concessions an d  ovor 19 million brl exported . D etailed 
production figures are given. A. C.
1079. Debate Over Concession where New Czechoslovakia Producer is Located. Anon. 
Oil W kly, 1.4.46, 121 (5), 49 (In te rn a tio n a l Section).— A field, discovered in  1945, 
near Zizkow, ju s t n o rth  of L undenburg  in M oravia, is tho  first area  w hich m ight 
potentially  m eet a  su b stan tia l p a r t  of Czechoslovakia’s needs. T he field is in an 
extension o f A ustria’s V ienna B asin, in w hich lies Zistersdorf. F o u r wells have been 
com pleted, defining reserves o f 7,000,000 brl.

Tho m a tte r  of th e  concession is un d er discussion, since an  agreem ent had  been 
reached regard ing  a co n trac t w ith  an  A m erican-owned com pany before tho  G erm an
occupation. G. D . H .
1080. French Production. A non. Oil W kly, 11.3.46, 121 (2), 78.— In  Septem ber 
1945 Pechelbronn was producing 925 b rl/day . A year earlier th e  figure w as 1250 
brl/day . G. D. H .
1081. A rabian A m erican O utput Doubled in Y ear’s Time. Anon. Oil W kly, 1.4.46, 
121 (5), 49 (In te rn a tio n a l Section).— In  1945 tho A rabian  A m erican Oil Co. produced 
about 21,300,000 b rl of oil in  Saudi A rabia. The 1944 p roduction  w as 7,800,000 brl. 
Tho now refinery a t  R as T an u ra  was com pleted in D ecem ber 1945, and has a  60,000- 
b rl/d ay  th ro ug h p u t. G. D . H .

T r a n s p o r t  a n d  S t o r a g e .
1082. M easurem ents of F riction in a Pipe for Subsonic and Supersonic Flow of Air.
J .  H . K eenan and  E . P . N eum ann. J .  A p p l. Mech., Ju n e  1946, 13 (2), A91-A100.—  
The ap p a ren t friction coefficient w as determ ined experim entally  for th e  flow of air 
th rough  sm ooth p ipes a t  subsonic and  supersonic velocities. V alues of th e  Mach 
num ber ranged from  0-27 to  3-S7, and  of R eynolds num ber from  1 x 105 to  8-7 x 105. 
In  supersonic flow th e  resu lts were found to  be strong ly  influenced by  th e  presence of 
oblique shocks form ed a t  th e  junction  o f nozzle and  pipe. T he effect o f  these shocks 
on th e  coefficient of friction w as determ ined. Nozzle form s were devised which elim in­
ated  th e  shocks and  th e ir effects. I t  was found th a t  a t  d istances from  th e  p ipe inlet 
greater th an  50 dinm  th e  ap p a ren t coefficient of friction for com pressible flow a t  M ach 
num bers g reater or less th an  1 is approxim ately  equal, for equal R eynolds num bers, 
to  th e  coefficient of friction for incom pressible flow w ith com pletely developed bound­
ary  layer. M ach num bers g reater th an  1 are rare ly  m ain tained  for lengths greater 
th an  50 diam . F o r a tta in ab le  lengths the  coefficient of friction  is a  function  of th e  
ratio  o f leng th  to  d iam eter and th e  R eynolds num ber, w ith  th e  Mach num ber a t 
en trance determ ining th e  m axim um  a tta in ab le  length. A. H . N.
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1083. On the Velocity D istribution of Turbulent Flow in Pipes and Channels of Constant 
Cross Section. C. W ang. J .  A p p l. Mech., Ju n e  194(1, 13 (2), A85-A 90.— This paper 
follows tho  P ran d tl conception of m om entum  tran sp o rt and  gives a  critical exam ina­
tion  of tho  so-called Prandtl-N ikur-adso form ula an d  tho von K arm an  form ula for the 
velocity d istribu tion  of tho  tu rb u len t flow in  tubes or channels a t  large Reynolds 
num ber. I t  shows th a t  bo th  formulae would n o t give a good p ictu ro  of tho turbulent 
flow near th e  cen tre of th e  conduit, and  th ey  actually  do no t. A new  form ula for the 
velocity  d istribu tion  is developed from  a  s tudy  of th e  m ixing-length d is tribu tion  across 
tho section. This new* form ula checks qu ite  well w*ith tho  experim ents, and yields 
the sam e skin-friction form ula as derived b y  von  K arm an  and  P ran d tl, which itself is in 
very  good agreem ent w ith  experim ents. A. H . N.
1084. 1946 Pipeline Construction Program m e—One of the Largest in  Peacetime 
History. Oil Gas J . ,  27.7.46, 45 (12), 159.— T abu lated  d a ta  are given of pipeline 
pro jects for 1940, which show tho lines p lanned, com pleted, and  under construction 
in tho  U nited  S ta tes, for (1) m ajor products ; (2) n a tu ra l gas transm ission lin e s ; and 
(3) now* an d  oxpandod crude oil lines for tho first h a lf  o f tho  year. Tho d a ta  show 
th e  com pany, mileago, size, and location. The to ta l mileage covered and  tho size of 
tho lino shown for (1) is 2014, (6-8 in ch ); (2) 4125, (12-25 in ch ); (3) 1495, (6-10 
inch).

In  E urope, Asia, an d  th e  South  Am ericas tho  following construction  is shown. 
In  th e  U .S .S .R ., n a tu ra l gas lines : (1) o f abou t 300 miles, from  th e  W estern U kraine 
to  K iev is under construction  ; (2) from Saratov  to  Moscow, ab o u t 500 m iles is nearing 
com pletion, a  parnllol line is also p lanned. A crude-oil line is nearing completion 
w hich will serve a  refinery a t  U fa from  tho oilfields a t  T uim azy, In  tho Middle E as t a 
T rans-A rabian  pipeline is being planned for th e  T rans-A rabian  P ipe Lino Co., S tandard  
of California and T exas Co., extending 1000 m iles from  th e  Persian  G ulf to  tho Medi­
te rran ean  coast.

In  South  America, tho  Bolivian G overnm ent Oilfields 6-inch pipeline will transport 
crudo from  Camiri to  T in tin , a distanco of 255 miles, an d  i t  is reported  tho p lan  will 
includo a  p roducts line botween Camiri an d  Sucre, of ab o u t 186 miles. In  Venezuela, 
th e  Lake M aracaibo producers are considering th e  construction  o f a  new* big-inch line 
from  th e  fields to th e  P arag u an a  Peninsula. Several com panies aro contem plating  the 
building o f a  line from  P u erto  Cruz to  near L as Mercedes, in  th e  S ta te  of Guarico, E . 
Venezuela. I t  is reported  th a t  tho M exican G overnm ent is p lanning  for a  new* lino 
for crude oil from  th e  Poza R ica field to  Salam anca. Tho G overnm ent also plans 
for a  transm ission system  to  convey 35 million cu. f t. n a tu ra l gas per day  for supplying 
tho industrial needs of Mexico City. Tho Gas In d u s try  do M onterrey is p lanning tho 
construction  of a  lino 140 m iles long to  convey gas from  H ildalgo-R eynosa for serving 
N orthern  Mexico. N egotiations aro under w ay w ith  th e  R eynosa P ipe Line Co. to 
build  a  30-milo line from  near W eslaco T exas to  the  In te rn a tio n a l Bridge.

W . H . C.
1085. F ar E astern  Oil Picture Clarifying; Numerous Changes under W ay. W . W.
B urns. Oil Gas J . ,  6.7.46, 45 (9), 60.— T he first o f a  tw o-part discussion of the 
resto ra tion  of tho  peace-tim e role of oil in th e  F a r  E ast.

In  tho  Philippines, oil d istribu tion  is now* being handled  by  tho  Pacific Oil Storage 
Co., guided by  tho m ilitary  au thorities. Storage capacity  a t  B a taa n  is ab o u t 400,000 
brl, and  is to  be increased to  920,000 brl, storing  avia tion  and  m otor gasolines, diesel 
oil, kerosine, and  range oil. A d rum  p lan t is to  be constructed . A  scarcity  in oil- 
barge an d  tan k e rs  exists, vessels hav ing  been sen t to  China.

As for China, th e  policy o f its  G overnm ent regarding m ovem ents of foreign-flag 
vessels is unknow*n. Vessels in tended  for th e  Chinese G overnm ent have n o t been 
handed over, because it  is n o t y e t ready  to  operate  them . T he co u n try ’s petroleum  
industry  is to  be developed by  th e  G overnm ent. Foreign oil com panies are ready  to 
resum e pre-w ar d istribu tion  operations,

I n  K orea, th e  political s itua tion  w ith the  im p o rtan t oil insta llations in th e  hands of 
th e  Russians, coupled w ith th e  financial insolvency of K orea econom y, m akes private  
oil-com pany operations impossible for m any years to  come. I t  is th o u g h t th a t 
norm al operation  in J a p a n  is likely to  bo delayed beyond 1948, b u t p lans have been 
m ade for th e  com m ercial com panies to  operate . G. A. C.
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R e f i n e r y  O p e r a t i o n s .

Refineries and A uxiliary Refinery Plant.
1086. Modem Refining Processes, P a rt 10.— Refinery Losses—W here they are and 
How to Reduce Them. G. A rm istead. Oil Gas J . ,  13.7.46, 45 (10), 108..—Refinery 
losses are classified, an d  tho  m ain  sources are shown in a  d iagram  ind icating  th e  stages 
in which th ey  occur from  tho receip t of tho crudo oil and  th rough  the  storage, process­
ing, refining, an d  b lending stages to  th e  transfer o f p roducts from  tho refinery for 
marketing, th e  various losses being discussed under the  following sections : unloading 
and loading losses ; lino and vessel le a k s ; condensing an d  cooling losses; evaporation  
losses; processing losses. Losses are classified as : (a) evaporation  an d  o th er escape 
into the a tm o sp h e re ; (b) loss th rough  p lan t-w ate r efflu en t; (c) m iscellaneous losses, 
such as incom plete em ptying  of ta n k  cars, acid sludge losses, e t c . ; (d ) loss th rough  
leakage into th e  soil. Econom ic losses aro no ted— i.e., h igh-value p roducts th a t  m ay  
gain adm ittance to  low -value p roducts, and, though  no ac tu a l loss occurs, a  financial 
loss results. W eight balances aro discussed, and  one is show n in  a  typ ical over-all 
m onthly refinery w eight balanco for a  5000 b rl/d ay  refinery em ploying th erm al and  
cataly tic cracking. T he w eight balance shows only th e  ex ten t to  w hich to ta l in p u t 
to a given system  is accounted  for, and  docs n o t indicate tho avenue o f an y  loss or 
losses th u s dotected, although  po in ting  o u t their m agnitude. Tho basic requirem ent 
for tho contro l o f refinery losses an d  tho  m ain tenance of th e  m axim um  economic 
liquid recovery is tho provision o f a  routine continual check on possible losses, and  tho 
provision o f adeq u ate  m eans for m aking such detailed  investigations as are indicated 
as necessary. B y  such m eans tho  over-all unaccounted-for loss should  n o t exceed 
about 1%, and  for an  ind iv idual u n it should bo som ew hat lower. E ig h t lite ra tu re  
references are given. W . H . C.
1087. Steam  and Pow er Generation in  the A m erican Refinery. W . F . R yan. Oil 
(las J . ,  6.7.46, 45 (9), 76.— Tho Louisiana S ta tio n  pow er-plant is described in th is 
P a rt (2) of tho  article.

This p lan t is s itu a ted  a t  B a to n  Rouge, and  is now owned and  operated  by  tho  G ulf 
S tates U tilities Co., as p a r t of th e ir  system .

Originally b u ilt in 1930, it  contained th ree  15,000-kW tu rb in e  generators operating  
a t 600 psi an d  750° F  and  exhausting  a t  141 psi to  deliver 135 psi s team  to  the  
refinery. C apacity  has now been increased to  123,500 kW  w ith  7 tu rb in e  generators 
and 8 boilers o f m ore th an  3 million lb /h r  to ta l capacity , w ith  no change in operating  
pressure or tem pera tu re .

Tho w ater-treating  p lan t p recip ita tes 15-20 tons of m ud and  silt per day  from 4 to  5 
million gal o f Mississippi R iver w ater/ and  cost $850,000.

W ater is draw n th rough  tw o 16-inch siphon pipes into a  60-ft deep well, equipped 
w ith 3000 g.p.m . m otor-driven deep w ell-typo pum ps. T he clear w ater is pum ped 
th rough  zeolito softeners to  the  boiler-feed system , w hich includes a  200,000-gal 
reserve tank .

The boilers are equipped to  b u rn  10 or 12 different fuels, including n atu ru l and 
refinery gas, fuel oil, acid sludge, p itch  bo ttom s, and o ther refinery wastes.

D csuperheating of tho  ex haust to  m eet refinery requirem ents is accom plished by  
passing th e  ex haust from  tho tu rb ines th rough  a  throughfaro  desuperheater, thus 
elim inating  supplying tu rb in e  by-passed steam  to  th e  refinery. Since m ore steam  is 
passed th rough  tlio tu rb ine, th e  yield of by-p roduct power is increased, m ore th an  
45 kW h/1000 lb of procoss steam  delivered being obtained. T o tal blow-down exceeds 
500,000 lb /h r  a t  ce rta in  river s ta g es ; a  h ea t exchanger replaces th e  original flash- 
tank . This, together w ith  tho  use of a  “ house-turbine ” to  replace the  reducing 
valve on th e  135 psi m a in s ,to  th e  5 psi aux iliary  exhaust system , has played a 
p a r t  in effecting an  increase of 25%  yield of by-product power.

G. A. C.
1088. P lan t Requirem ents D ictate Design for Steam  and Pow er Generation in  the 
Am erican Refinery. P a rt 3. W . F . R yan . Oil Gas J . ,  13.7.46, 45 (10), 85.— A 
notew orthy  advance w as m ade in 1941 in steam  an d  pow er generation for refineries
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when public-u tility  installations wero designed, an d  b u ilt b y  th e  Pacific Gas and 
E lec tricity  Co. for tho refineries of th e  T ide W ater A ssociated Co. a t  A von ; th e  Shell 
Oil Co. a t  M artin ez ; and tho  U nion Oil Co. a t  Oleum in California. T he th ree in­
sta lla tions a re  basically th e  sam e in design. D etails are given and  th e  set-up is shown 
by a  photograph and  in a flow diagram , an d  a  sectional draw ing shows th e  high- and 
low-pressure turbines. E ach  insta llation  includes 3 boilers each having a  capacity 
of 230,000 lb /h r  steam  a t 1525 psi and 940° F  serving tho  I I .P . tu rb ine , exhausting 
a t  225 psi, p a r t  of th is  going to  tho  L -P  tu rb ine. The com bined power generates 
43,500 kW . The balanco of tho H -P  exhaust steam  flows in a  closed circu it through a 
h ea t exchanger and an  evaporator condenser in series, passing ou t as H - P  condensate 
a t  392° F , to  a  boiler feed-lieatcr, w hich also receives tho  condensate from  the  L -P  
tu rb ine  ex haust in a  second closed circuit a fte r p reheating  b y  ex h au st steam  from 
auxiliaries. In  th is  way, th e  feed-heater cycle provides deaerated  boiler feed-water a t 
397° F . Tho heat-exchanger and  tho ev aporato r condenser m entioned, contain an 
open circuit in  w hich p reh ea ted  trea ted  w ater is fed to  the  vaporizer condenser, and is 
vaporized an d  passed to  the  heat-exchanger, in w hich i t  is superheated , giving steam  at 
145 psi for refinery processing. The m erits and  d isadvantages of th is  system  are 
discussed. A p lan t designed an d  installed in Persia in w hich sa lt w ate r is used is 
described, an d  a  heat-balanco flow diagram  shows its  construction  an d  operating 
characteristics. No records o f steam  an d  electric pow er-generating p lan ts-aro  avail­
able for p lan ts constructed  during th e  war. A new insta llation  is m entioned ; i t  is 
designed for tem pera tu res and  pressures approx im ately  as those above, and to  use 
trea ted  w ater. Tho elim ination of th e  evaporato r cycle will m aterially  increase tho 
y ield of by-product powor, b u t th e  w ater-treating  p lan t m ay  cost $1,000,000, and a 
continuing problem  in operating  will bo incurred. The co-ordination of refinery 
processes w ith  power generation  is discussed, an d  p e rtin en t issues in refinery economics 
aro brought forw ard showing tho  in tim ate  relation  between refinery processes an d  power 
generation, and  em phasizing the  op p o rtu n ity  for h ighly specialized design in th is 
connection. T he possibilities of extending h ea t exchange ap p ear to  lie en tire ly  in tho 
d irection o f producing steam  from  th e  w aste h ea t o f tho various process p lan ts. The 
exchange of w aste h ea t from  refinery liquids, flue gases, etc., from  tube-stills or cracking 
u n its, is elaborated , and a  typ ical arrangem ent for generating  steam  in tube-stills is 
described. Briefly, a  boiler d rum  is fitted  ad jacen t to  th e  tube-hea ter, to  which p re ­
h eated  boiler feed-w ater is in troduced. The w ater flows th rough  a  n est o f heating 
tubes s itu a ted  in th e  lower p a r t of th e  convection bank  of tho  tube-hea ter, th e  flow 
being upw ard and counter curren t to  tho  flue gases, and  back to  th e  drum , w here the 
steam  and w ater aro separated . IV. II . C.
1089. Fin-Tube Exchanger U nits. Refiner’s Notebook No. 99. W . L. Nelson. Oil Gas 
J . ,  29.6.46, 45 (8), 127.— D ouble-pipe h ea t exchangers in w hich inside flow tubes have 
longitudinal fins give high over-all transfer ra te s  when th e  low-film-rate fluid is passed 
on the  fin side o f tho  exchanger. For com puting tho  film transfer ra te  on  tho  fin side 
o f the  tube, use can be m ade of th e  ch a rt given in Refiner's Notebook N o. 91 (Abstr. 
783), constructed  for flow inside p lain  tubes, supplem ented by  a  correction for tho 
conduction duo to  increased area  o f tho  fins. This— i.e., tho  “ equ ivalen t ”  fin-side 
area— is described, an d  can be obtained from  th e  ch art here presented. E xam ples are 
given an d  solved by th e  use of th e  two ch a rts  m entioned, an d /o r by using tho la tte r 
w ith  ono o f th e  ch a rts  given in Refiner's Notebook No. 94 or 95. The m ethod of 
com puting tho  pressure drop in fin-tube exchungers is outlined. W . H . C.
1090. Pressure Drop Through Tube Bundle of Exchanger. W . L. Nelson. Oil Gas J .,
22.6.46, 45 (7), 129.— Issue 98 of th e  Refiner's Notebook gives a  ch a rt, draw n by m eans 
o f th e  F anning  equation  for tu rb u len t flow, from  which th e  fric tion  loss of a  fluid 
flowing th rough  th e  tu b e  bundle of an  exchanger can  bo estim ated . T hree exam ples 
are given. G. A. C.
1091. Pressure Drop Through Tube Side. W . L. Nelson. Oil Gas J . ,  15.6.46, 45 (6), 
137.— No. 97 in th e  Refiner's Notebook series gives a  tab le  showing in -and-out pressure 
drop per pass for typ ical conditions th rough  exchanger tubes ; a  ch a rt is provided for 
use w ith |  an d  IJ-ineh  tubes.
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through o ther sizes can  bo in terpo la ted  from  th e  chart. G. A. C.
1092. Anchor Bolt Calculations. S. M. Jorgensen. Refiner, 1946, 25 (G), 97-101.— 
An evaluation  of stresses in anchor bolts and  betw een base-plato an d  foundation  is 
arrived a t  b y  com parison w ith  stresses in  a  reinforced beam  subject to an  eccentric 
axial load in a p lane of sym m etry . Form ula; are developed and  th e  m ethod of 
application is set o u t, including cases involving slender tow ers w ith  largo overturn ing  
moments. G. R . N.
1093. Do You Get 90 Per Cent Salt R em oval? F . D. F uqua . Oil Oas J . ,  13.4.46, 
44 (45), 105.— Tho m ethod o f desalting  O klahom a crude oils as p ractised  a t  th e  Ben 
Franklin Refinery, A rdm ore, and  the  p lan t system  used for charging 3000 b rl/d ay  are 
described and  shown by  a  flow diagram . Tho procedure is conventional in form , as it 
entails th e  in troduction  o f fresh w ater to  th e  crude, em ulsification, and  de-emulsifica- 
tion, b u t close a tten tio n  m u st be given to  tho  following operating  conditions : m a in ­
taining th e  proper pressure drop across tho em ulsifying valve ; holding th e  m ost su it­
able tem p era tu re  w ithin tho  se ttle r to  b reak  th e  em ulsion ; m ain tain ing  sufficient 
back pressure to  p rev en t vaporization  in th e  system  ; close contro l o f th e  fresh w ater 
to m ain ta in  th e  desired brine concentration  in th e  s e t t le r ; close contro l of th e  volum e 
of chemicals added. The resu lts of dosalting tria ls aro discussed an d  ty p ical operating  
d a ta  are tab u la ted  of desalting  a t  various pressure drops and tem peratures. P ressure 
drop is probably  tho  m ost critical of all variables. W ith  m inim um  pressure drop salt 
rem oval is poor, ranging from  60-80%  sa lt rem oval, a  40-50 psi differential across th e  
em ulsifying valve seems ideal for th e  crudes in  question, b u t 75-100 psi is n o t so reliable. 
This is shown in  th e  graphs o f p ressure drop in relation  to  sa lt con ten t of th e  final 
treated  crude, an d  in the  pressure drop vs. sa lt rem oval. T em perature m u st be high 
onough to  reduce tho  surface tension of tho  oil to  the  po in t th a t  w ater will break ou t. 
Assuming th a t  surface tension is a d irect function  of viscosities, tem pera tu re-v iscosity  
curves of each crude have been p lo tted  and  projected. I t  appears from  these th a t  an  
S.U. viscosity o f approx im ately  40 sec or less in th e  crudes m ust be reached to  ob tain  
optim um  sa lt rem oval. Tho im portance o f m ain tain ing  low v iscosity  an d  th e  q u an tity  
of w ater added and  th e  brine concen tration  are discussed. No bad effects from  the  
presence of solids have been fo u n d ; ap p aren tly  all solids are discarded w ith th e  w ater 
draw n from  tho  vertica l se ttler. A definite advan tage, liowevor, is assum ed in tho 
con tact coalescing value of suspended solids w hen p resen t in th e  emulsion. Settling  
tim e is discussed, and  a  tab le  shows th e  emulsion “ break ” ob tained  in norm al o pera­
tions w hich gives the  se ttling  tim e and  am o u n t of w ater found a t  various points in the  
sy s te m .. C ontact coalescing is discussed. Tho baffle soction is in tended  to  create u 
tu rb u len t flow an d  a  co n tac t surface to  coalesce, so fa r as possible, th e  droplets of 
w ater before th ey  reach th e  vertical settler. Also, if  nny sa lt still rem ains coated w ith 
a paraffin sheath , th e  additional co n tac t in th is  h o t section tends to  break down final 
resistance before en tering  tho  vertical se ttler. T he salt-rom oval system  described 
secures 90% , or m ore, sa lt rem oval a t  a  cost for chem icals o f less th an  tw o mills per 
barre l o f crude processed. W . H . C.
1094. British Aviation Fuel M anufacture in the Middle E ast. P a rt I . Research and 
Development. Anon. Industr. Chem., 1946, 22, 468-475.—A n account is given of 
th e  increase in p roduction  from  25,000 Im p . gals/day  of 87 octane no. avia tion  fuel 
in 1939 to  1 million ga ls /d ay  of 100/130 grade an d  130,000 ga ls /d ay  o f 87/90 grade 
in  1944 a t  th e  A badan  Refinery of A nglo-Iranian Oil Co., L td . The developm ent of 
engines an d  engine te stin g  is briefly traced , together w ith  th e  production  contro l 
m ethods used. F . S. A.

D istillation.
1095. Questions on Technology. W . L. Nelson. Oil Gas J . ,  22.6.46, 45 (7), 127.— 
T he D istex  process is described w ith  a  simplified flow diagram . This process is a 
com bination of d istillation  an d  ex trac tion  for separation  o f hydrocarbons w here plain 
frac tionation  is n o t practicable. A solvent such as aniline, phenol, or chlorex is 
in troduced  as a  scrubbing agent near the  top  o f  th o  colum n during  distillation , and
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appears a t  tho b o ttom  m ixed w ith  th e  liigh-boiling product. T he solvent alters tho 
vapour-pressuro characteristics of th e  hydrocarbons so th a t  th e ir  boiling po in ts aro 
spread ou t. Tho solvent is recovered by stripping an d  recycling. G. A. C.

Absorption and Adsorption.
1096. H igh-Pressure Absorption. H . F . W ade. Refiner, 1946, 25 (5), 92-96.— A 
discussion on tho general factors affecting absorber pressure, tho  effect of i t  on com­
pressor horsepower and  on p lan t cost, and its  lim itations in connection w ith  tho 
developm ent of high-pressure n a tu ra l gas resources. G. R . N.

Cracking.
1097. Cycle Stocks from  Catalytic Cracking. C. L. Brown, A. Voorhios, ju n r., and 
W . M. Sm ith, tln d u str . Engng. Chem., 1946, 38, 136-140.— H ydrogonation  of the 
arom atic constituen ts in refractory  ca taly tica lly  cracked, cycle stocks to  th e ir corres­
ponding naphtheno derivatives results in  im proved cataly tic-crack ing  feod-stocks 
which are superior even to  th e  original v irgin gas oils. H ydrogenation  conditions 
used aro generally th e  sam e as for th e  conventional high-pressure destructive hydro ­
genation  of gas oils d irectly  to  gasoline, except for th e  ca ta lyst, which, sim ilarly, is 
su lphur resistan t. Yields of hydrogenated  cycle stock are 100% or m ore in all cases, 
w ith  little  change in boiling range and  v irtually  com plete su lphur rem oval. A com ­
bination  o f cata ly tic  cracking w ith  hydrogenation  of all cycle stock an d  recracking 
to  u ltim ate  gasoline yield, com bined w ith  th e  fullost u tilization  o f ligh t hydrocarbons 
(C„ C4, C5) by  isom erization, alkylation , etc., is show n b y  calculation  to  resu lt in  an  
over-all volum etric yield of over 90%  o f 100-octane gasoline. Lower pressures (750 
com pared to  3000 psi gauge) resu lt in p a rtia l sa tu ra tio n  of arom atics w ith  ra th e r  com ­
plete dosulphurization. A. W .
1098. Simplicity and Flexibility of Therm ofor Catalytic Cracking. H . D . Noll, K . G- 
H oldon, and  E . V. B ergstrom . Refiner, 1946, 25 (5), 123-129.— A sm all T.C.C. un it 
is here proposed as one m eans w hereby operators of sm all refineries m ay m eet th e  
problem  o f producing higher yields o f q u ality  gasoline a t  a  reasonable m anufacturing 
cost an d  provide am ple allowance for fu rth er increases in  q uality  should tho com ­
p etitiv e  s itua tion  so dem and. D iscussed is a small-scale in tegral T.C.C. u n it designed 
to  process from  1000 b rl/s tream  day  upw ard of v irg in  charging stocks ranging from 
heavy n ap h th as  to  vacuum  distillates. T he u n it is characterized  b y  high yields of 
h igh-quality  p roduct a t  high liquid recoveries w ith  low investm ent cost an d  low 
operating  and  m aintenance costs. The in tegral design and sim plicity  of construction 
details m ake for a  high percentage of on stream  tim e. G. R . N.

Polym erization.
1099. Modern Refining Processes.— P a rt 11. The Gas Reversion and Polyform Pro­
cesses. G. A rm istead. Oil Gas J . ,  27.7.46, 45 (12), 189.— The gas reversion or 
polyform ing process as usually  p ractised  is a  high-pressure, coil-only th erm al operation 
in which a  stream  of C3 an d /o r C4 hydrocarbons is passed w ith  tho  oil feed th rough  a 
cracking coil for th e  purpose o f (1) Effecting polym erization o f th e  C3 an d  C4 hydro ­
carbons to  o thers of gasoline boiling range ; (2) Effecting alky lation  and  o ther in te r­
action betw een th e  light stream  and  th e  oil feed undergoing cracking, including 
reactions such as cyclization ; (3) D ilu tion  of th e  oil-feed so as to  p erm it m ore severe 
conditions and  increased ex ten t of conversion. A d istinction  is draw n betw een gas 
reversion and  polyform ing, tho form er being an  operation  in w hich th e  light h y d ro ­
carbon stream  is separately  cracked, in  p a r t, before being m ixed w ith  th e  p artly  
cracked stream  of heavier m aterial. I n  th e  polyform ing operation  th e  light and 
heavy stocks a re  first m ixed and  th en  passed th rough  th e  cracking coil.

Conventional n ap h th a  polyform ing is described and  shown in a  flow-sheot, th e  heavy 
n ap h th a  is passed th rough  a  high-pressure absorber, in which i t  is con tacted  w ith 
stabilizer gases and  absorbs th e  desired am ounts of bu tan e-b u ty len o  and  p ro p an e- 
propylene, th e  enriched n ap h th a  being passed to  th e  cracking coil operated  a t  up to
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1150° F  and  up  to  2000 psi. Tho reacting  tim e is from  0 05 to  0 08 cu. f t  o f coil 
volume, p e r barrel, per d ay  n ap h th a  th roughpu t. T he stream  from  th e  furnace is 
quenched en  rou te to  th e  separa ting  column, in w hich any  polym erized ta r  is rem oved ; 
tho light p roducts pass ovorliead to  tho  stabilizer, from  w hich stabilized  cracked 
gasoline flows as bo ttom s, and th e  ligh t gases pass overhead to  th e  absorber for recycling. 
Control of th e  am oun t and  character of tho  light hydrocarbons for recycling is done in 
the stabilizer and  absorbing sections. Tho recycle ratios of th e  com posite stream  are 
governed largely b y  th e  ind ividual conversion characteristics o f th e  p ropane and 
butane. These po in ts a re  discussed.

Recycle ra tio  is also related  to  th e  ob tainab le u ltim ate  yield, incroase in  recycle 
ratio  giving increase in  u ltim ate  yiold, b u t lower resu ltan t octano level because o f the  
reduced severity  and  conversion per pass. T he gas-reversion operation  is described 
and shown in  a  flow diagram  of a  com bination crude and  gas-reversion cracking un it. 
This carries o u t n ap h th a  reform ing, singlo-pass viscosity breaking and  gas-oil cracking.

The u n it com prises tw o furnaces hav ing  (1) crude oil heating  an d  n ap h th a  reform ing 
coils; (2) gas-oil cracking an d  viscosity-breaking coils all exits, except tho  crude 
coil, loading to  tho  separa tor, a  frac tionator and stabilizer and  absorber, in series. 
The crude-coil ex it leads to  a  conventional frac tionator from  w hich th e  reduced crude 
is pum ped to  the  viscosity-breaking coil, th e  ex it of which has a  connection for quench­
ing th e  stream  by  cycle gas oil from th e  b o ttom  of th e  in te rm ed iate  frac tionator. 
The ligh t hydrocarbons from  tho reform ing coil are recovered and used as described 
above ; b u t in th is  u n it th e  C3 an d  C4 cu t m ay be separated  as a  condensate from  tho 
stabilizer overhead and  pum ped (1) w ith  tho  feed to  th e  gas-oil cracker and  (2) w ith  tho 
reduced crudo fed to  tho  viscosity-breaking coil. Tho d ilu tion  th u s m ade effecting 
increased cracking per pass an d  re ta rd in g  coking.

Cracking pressures of 1000-3000 psi and  tem pera tu res u p  to  1150° F  are em ployed. 
Tho frac tio n a tin g  system  is operated  a t  250-400 psi to  givo th e  desired light hy d ro ­
carbons. Tho dilu tion  ra tio  (oil feed : recirculated  C3 and  C4) used is generally 
around 1 to  1-5. A graph shows th e  tren d  o f y ield-octane relationships for a  num ber 
of low-octano heavy n ap h th as whon effecting tho  m axim um  obtainable recovery o f C , 
and C4 hydrocarbons an d  recycling th em  to  ex tinction . Tho m echanism  of theso 
processes is discussed. T he quan tities of arom atic hydrocarbons produced, including 
toluene and  xylenes, are sufficient to  w arran t the  com m ercial separation  of the  ind iv i­
dual com pounds. W . H . C.

1100. Meeting of the Division of Rubber Chemistry, High Polym er Forum , and Divisions 
of Pa in t, V arnish and Plastics, Cellulose, Colloid, Organic, and Physical and Inorganic 
Chemistry of the A m erican Chemical Society, April 9-10, 1946. Ind ia  Rubber World, 
1946, 114 (2), 221-228.— A bstracts of papers read  before th is  m eeting are given, 
th e  following titles  being of m ost in te rest : “  R esearch leading to  Commercial B u ta ­
diene Synthetic  R u b b er ”  (W. L. Semon) (Charles G oodyear lecture for 1944), “ D is­
order in L inear Condensation Copolymer Solids ”  (C. S. Fuller, W . O. Baker), “ R e la­
tive A ctivities o f E thylono D erivatives in Copolym erization ” (F. R . M ayo), “ Somo 
R ecent R esu lts in  tho  Field of C opolym erization” (T. Alfrey), “ P a rtia l Conversion 
Properties of Copolymers ” (F. T . W all), “ Copolym erization of V inyl Compounds w ith 
D icnes ” (A . Goldberg, T . Alfrey, W . P . H ohcnstein), “  Copolym erization ” (I. Skeist), 
“ V iscosity of D ilute Solutions o f Long-Chain Molecules ”  (M. L. Higgins), “  Therm al 
Polym erization of M ethyl M ethacrylate ” (C. W alling, E . R . Briggs), “ T em perature 
D ependence of Osm otic P ressure o f Polyvinyl Chloride Solutions ”  (P . D oty , E . 
M ishuck), “  G eneral Theory  of Em ulsion Polym erization  w ith  R espect to  R eaction  
Loci ” (W. D. H arkins), “ T herm al Polym erization o f 2-V inyl-N aphthalene ” (J . M. 
Grim, W . E . Baldw in, W . H . H ill), “  Chain T ransfer in  Polym erization o f S tyrene ” 
(R. A. Gregg, F . R . M ayo), “ D egradation  of V inyl and  Dieno Polym ers ”  (R. B. 
M esrobian, A. V. Tobolsky), “  Po lytetrafluoroethylene, a  New, H eat-R esistan t, 
Chemically In e r t P lastic  ”  (M. M. Renfrew , E . E . Lewis), “  V inyl A lkyl E th ers  ”  (C. 
M cKinley, C. E . Schildknecht, A. O. Zoss), “ Copolym erization in  Suspension (Pearl 
Copolym erization) ” (W. P . H ohcnstein, F . Leonard), “  P roperties of Monomeric and 
Polym eric A lkyl A crylates and  M ethacrylates ” (C. E . R ehberg , C. H . Fisher), “  I n ­
vestigation  of Polym erization  o f S tyrene w ith a  Low T em perature Calorim eter ” 
(F. G. Brickw edde), “ E lectrical P roperties of"B utyl R u b b e r” (I. C. E ato n , A. V.
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R oberts, E . E . Sheldon), “  Polym erization  of p-C hlorostyrone in th e  Presence of 
Po lym ethyl A crylate ” (R. B. Carlin, N . E . Shakespeare). C. N. T.

Physical Refining.
1101. Pure H ydrocarbons from Petroleum . J .  Griswold, D . A ndres, C. F . V an Berg, 
an d  J .  E . K asch. Industr. Engng. Chem., 1946, 38, 65-71.— T he D istex  or extractive 
d istillation  process is described, w ith  its  application  to  th e  separation  o f straigh t-run  
fractions consisting of paraffins, naph thenes, an d  arom atics. T he process differs 
from azeotropic d istilla tion  in th a t  the  boiling po in t of th e  solvent used is well ab'ove 
th a t  of the  hydrocarbons being separated , its  purpose being to  spread th e  volatilities 
of th e  close-boiling hydrocarbons. T he effectiveness of several solvents for paraffin- 
n aph thene separation  has been ovaluatod from  v ap o u r-liq u id  equilibrium  d a ta  using 
h ep tane and  m ethyl cycfohexano. D etails are th en  given of th e  ap p a ra tu s  and  p ro ­
cedures used to  resolve a  narrow -boiling C0 petro leum  fraction  using aniline— one of 
th e  m ost effective so lven ts., T he results obtained ind icate th a t  th e  D istex operation 
is effective an d  feasiblo for tho separation  and  preparation  of p u re  hydrocarbons from 
th e  th ree  hydrocarbon groups presont in  light petro leum  fractions. A. W.
1102. Pure Hydrocarbons from  Petroleum . J .  Griswold and C. F . V an Berg. Industr- 
Engng. Chem,, 1946, 38, 170-177.—Tho D istex process has been applied to  tho  separa­
tion  of a narrow -boiling h ep tane fraction  from petro leum . T he p ilo t p lan t used is 
described in deta il, together w ith  its  perform ance a t  different reflux ratios in  separating  
th e  hep tane fraction  into parafiinic, naphthenic, and arom atic portions. P u re  hep tane 
was ob tained  from  tho puraffinic portion  by batch  fractionation . A. W .
1103. Some Developments in the Refining of T ransform er Oils. J .  C. Wood-Mallock. 
J .  Ins t. Petrol,, 1946, 32, 365.— Tho requirem ents of transform er oils are listed  as high 
insulation  resistance, high dielectric s treng th , high specific inductivo capacity , low loss 
factor, high h ea t conductiv ity , high h ea t capacity , low freezing or se t po in t, low 
volatility , low viscosity, low w ater tolerance, high resistance to  chemical or physical 
change, p articu larly  under oxidizing or hydrolysing conditions, passiv ity  to  copper 
and cellulose. The m ethods used to  a t ta in  these requirem ents a re  studied .

A. H . N.
Special Processes.

1104. The Cracking of Middle Oil from  the Fischer Tropsch Process. F . E . T. K ingm an 
and  C. M. Cawley. Petroleum, 1944, 9, 126-12S.— F rac tions o f th e  oil p ro d u c t of the 
F ischer-T ropsch  synthesis readily  undergo cracking to  yield liquid  and  gaseous olefins. 
Thus, tho m iddle oil fraction  m ay  be therm ally  cracked a t  ab o u t 600° C to  yield liquid 
hydrocarbons containing 80-90%  o f olefins an d  gaseous hydrocarbons containing 
60%  of olefins. T he n a tu re  as well as th e  yield of p roducts m ay  bo modified to  some 
ex ten t by  th e  use. of a  cracking ca ta lyst.

This paper describes an  investigation  tho  m ain object of w hich w as to  find w hether 
th e  cracking o f  F ischer-T ropsch  oil would yield liquid  olefins su itab le for tho  p rep ara­
tion  o f lubricating  oil by polym erization. T he results given deal chiefly w ith  factors 
affecting yield. The p roperties of th e  olofins them selves an d  th e ir  behaviour on 
polym erization  will bo dea lt w ith  in a  sep ara te  paper.

The m iddle oil frac tion  sub m itted  to  th erm al cracking boiled betw een 200° and 
300° C. A  vertical, electrically hea ted  tu b e  having a  reaction  space of 35 m l w as used. 
The cracking tem p era tu re  varied  betw een 570° and  635° C an d  th e  th ro u g h p u t from 
40 to  110 g p e r hour. T he reaction  tim es under these conditions varied from  about 
30 to  10 seconds.

A t 635° C an d  a th ro u g h p u t of 90 g per hour th e  to ta l yield o f liquid p roduct was 
67-6% b y  w eight o f th e  original oil w ith  a  yield of sp irit to  200° C o f 20-4% (also 
based on th e  original oil). Recycling th e  oil boiling above 200° C gave a  to ta l yield of 
37-8% of sp irit to  200° C (brom ine num ber 130) and a  yield of gas of 39-3 litres per 
100 g of raw  m aterial. T he sp irit to  170° C h ad  a  brom ine num ber of 148 and  con­
ta ined  approxim ately  80-90%  of olefins w ith  less th an  2%  o f arom atics.

T he gaseous p roduct from  therm al cracking contained  only a  sm all p roportion  of
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hydrogen ; tho  olefins, w hich increased from  57%  a t 570° C to  63%  a t  635° C, consisted 
m ainly of ethy lene an d  propylene w ith  a  sm aller proportion  of bu ty lene and  a  v ery  
small am oun t of bu tadiene.

The use of a  ca ta ly s t consisting of m ixed alum ina and  silica increased tho  y ield of 
gas and had  a  m arked  effect on th e  n a tu re  o f tho  p roducts, Tho sp irit had  a  lower 
define co n ten t an d  a  higher con ten t of b o th  arom atic an d  sa tu ra ted  hydrocarbons. 
Tho gas conta ined  a  g reate r p roportion  of h y d ro g en ; th e  p roportion  of to ta l olefins 
was n o t g rea tly  changed, b u t th e  ca ta ly s t favoured th e  p roduction  of propylene and  
butylene in place o f ethylene, and  th e  form ation of butadieno w as com pletely su p ­
pressed. K . C. G. K .
1105. Synthetic Fuels in Germany : (2) H ydrogenation. Petroleum, 1946, 9, 102.— 
A sum m ary o f G erm an hydrogenation  p lan ts is given in ta b u la r  fo rm ; 10 p lan ts  
being included.

Separate sections deal w ith  th e  hydrogenation  of coal and  ta r, vapour-phase h y d ro ­
genation, th e  D .H .D . process, an d  finally th e  p roduction  of iso-octane an d  alky late.

K . C. G. K .

1106. Synthetic Fuels in  Germ any, 3 (1). Fischer-Tropsch Process, Lubricating Oils, 
and Acetylene. Petroleum, 1946, 9, 158.— The F ischer-T ropsch  process yields a  
diesel oil o f high cotano num ber. D uring the' w ar th is  was b lended w ith  ta r  from  tho 
low -tem peraturo carbonization  of brow n coal and  used in  farm  trac to rs  and  heavy  
trucks. T he sp irit produced has a  low octano num ber (about 50), b u t was used for 
m otor tran sp o rt. Tho b u tan e  frac tion  w as com pressed and  also used for driving 
vehicles.

Tho paraffin w ax  w as also u tilized. T he operation  of th e  p lan ts w as varied  as 
required  to  give tho rango of p roducts desired.

T he gas for th e  process should b e  a m ix tu re  of tw o p a r ts  o f hydrogen to  one p a r t  of 
carbon m onoxide. T he ca ta ly s t used is very  sensitive to  su lphur, w hich was rem oved 
as fa r as possible b y  w ashing first w ith  am m onia an d  th en  passing th ro ug h  a  m ix tu re  
of iron  oxide an d  saw dust (to rem ove hydrogen sulphide). O rganic su lphur w as re ­
moved in tow ers filled w ith  an  iron oxide-sodium  ca rbonate ca ta ly s t a t  200-300° C.

Im p o rta n t features are the design of tho  reac tion  vessels and  th e  m ethod  o f m an u ­
facturing  tho  ca ta ly st. T he reaction  is highly exotherm ic, b u t th e  tem p era tu re  m ust 
be held a t  ab o u t 200° C. E ach  of tho  24 reaction  vessels a t  th e  C arrieros-K uhlm ann 
p lan t (H arnes, France) consisted of 600 baffles pierced b y  600 tubes, th e  space betw een 
tubes an d  baffles being filled w ith  ca ta lyst. W ater im der pressure flowed th rough  the 
tubes, its  tem pera tu re  being controlled b y  th e  steam  pressure in th e  system . The 
gases passed th rough  16 vessels arranged  in  parallel, an d  th e  effluent w as cooled. 
A fter separa ting  tho  condensate, tho  gases passed th rough  th e  o ther 8 vessels arranged 
in parallel.

Tho ca ta ly s t used a t  H arnes consisted o f : co ba lt =  18% , m agnesium  oxido =s 
1-8%, thorium  oxide =  0-9% , kieselguhr =  79-3% by  w t. Cobalt and  thorium  were 
recovered from  th e  used ca ta lyst.

T he O .X.O. Process.— This was used to  m anufacture higher alcohols from  F isch cr- 
T ropsch olefines, for use in soap-m aking. C ,i-C >7 olefines are passed w ith  sulphur- 
freo w ater-gas over o rd inary  Fischer-Tropsch synthesis ca ta ly st. T he aldehydes 
form ed are hydrogenated  by  passage w ith  pure hydrogen over a  nickel ca talyst.

K . C. G. K .

P r o d u c t s .
Chem istry and P h ysics.

1107. H eats of Combustion and Form ation a t 25° C of the Alkylbenzenes through 
CJ0H m, and of the H igher Norm al M onoalkylbenzenes. E . J .  Prosen, W . H . Johnson , 
and  F . D. Rossini. B ur. Stand. J . Res. W ash., 1946, 36 (5), 455.— V alues are given for 
the  hea ts of com bustion (in oxygen to  form  gaseous carbon dioxide and  liquid w ater) 
and  th e  hea ts  of form ation (from the  elem ents, solid carbon  (graphite) an d  gaseous 
hydrogen), a t  25° C, for benzene, toluene, th e  four CSH 10, th e  nine C#H 12, and  the
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tw enty-tw o Ci0H u  alkylbenzenos, in b o th  tho  liquid  an d  gaseous sta tes , and  for the 
h igher norm al m onoalkylbonzenes in th e  gaseous s ta te .

Tho m ethod  of calculation used is described, an d  tho  co nstan ts on w hich th e  calcula­
tions are based are given. P revious experim ental d a ta  on hea ts of com bustion of tho 
alkylbenzonos are com pared w ith  tho  selected “ best ”  values ob tained  from  this 
w ork. A full bibliography is appended. T . M. B. M.
1108. H eats of Combustion o£ Four ct/cfoPentane and Five ei/c/oHexane Hydrocarbons.
W . H . Johnson , E . J .  Prosen, and  F . D. Rossini. B ur. S tand. J .  Res. Wash, 1940, 
36 (5), 463.— T he hea ts of com bustion of cycZopentane, m ethylci/clopentane, ethyl- 
cycZopontano, n-propylcycZopentane, cycZohexano, mothylcycZohexano, ethy l eyclo- 
hexane, n-propylcycZohoxane, and  n-butylcycZohexane have been m oasured w ith  a 
bomb calorim eter. V alues are given for — AHc°2,g.11, th e  h ea t of com bustion a t 
25° C, an d  co n stan t pressure of tho  liquid  hydrocarbon  in gaseous oxygen to  form 
gaseous carbon  dioxide and liquid w ater, w ith  nil th e  reac tan ts  an d  p roducts in their 
therm odynam ic s tan d a rd  reference s ta tes, in  in te rnational kilojoules, per mole, and 
also in term s of th e  conventional thcrm ochom ical calorie.

A bibliography is appended. T . M. B. II.
1109. Dehydroisom erization oi »-B utane. H . S. Bloch an d  R . E . Sehand. Industr. 
Engng. Chem., 1946, 38, 144-147.— The conversion of n -bu tane in to  a  m ixturo  of »- 
butylenes and isobutylenes has been carried  o u t a t  atm ospheric pressure w ith  a  ca ta ly st 
com prising a dehydrogenating  com ponent (chrom ia-alum ina) and  an  olefin-isomorizing 
com ponent (silica-a lum ina-thoria). A ca ta ly s t bed com posed of a  m ix tu re  o f granules 
o f the  tw o  com ponents was m uch moro offectivo th an  a  bed  of granules m ade o f the 
m ixed powders. U nder tho  m ost favourable conditions (525-575° C, gaseous hourly 
space velocities o f 1500-1200) bu ty lene yields o f 25-30%  were ob tained  w ith  a  dehydro­
genating  efficiency o f approxim ately  85% . A bout one-fourth  o f tho  yields of butyleno 
was isobutylene. A. W .
1110. Conversion oi /¡-Heptane to Isobutane. O. G rum m it, E . N . Case, and  C. V. 
M itchell. Irulustr. Engng. Chem., 1946, 38, 141-144.— E xperim en ts w ith  w ater- or 
hydrogen chloride-prom oted alum inium  chloride and  n-hep tane, w ith  an d  w ithout 
the  addition  o f sodium , m agnesium , or alum inium , have been ru n  a t  95-100° C and 
atm ospheric pressure to  determ ine’ th e  yields of isobutane, ligh t paraffins (C5-C 7), 
heavy  paraffins (C8 and  higher), and  th e  oil from tho ca ta ly s t com plex. These m etals 
exert a very  m arked influence on th e  prom oted ca ta ly s t as show n by  decreased con­
versions, increased isom erization to  ligh t paraffins, an d  decreased cracking-isomeriza- 
tion  to  isobutane an d  oil. Because alum inium  has th e  g reatest effect in  retard ing  
oil form ation, w hich in ac tivates th e  ca ta ly st, it is the  best o f tho th ree  m etals tested  
for controlling th is reaction  as u rou te  to  th e  p roduction  o f isobutano and  o f light 
paraffin hydrocarbons. A. W .
1111. Catalytic Conversion of Hydrocarbons. F . E . F isher, H . C. W a tts , G. E . H arris, 
an d  C. M. H ollenbeck. Industr. Engng. Chem., 1946, 38, 61-64.— T he activity’ of 
the  ca ta ly s t in th e  ca ta ly tic  arom atization  o f aliphatic  hydrocarbons was im proved to 
an  appreciable ex ten t by  th e  addition  of an tim ony te trox ide to  th e  chrom ia-alum ina 
ca ta ly st. The arom atization  reaction  was carried o u t on  threo  different ty p es of 
charge stocks : a  h ep tane fraction  from  a n a tu ra l gasoline, a  heavy’ s tra igh t-run  
gasoline, and  a thermally’ cracked gasoline. T he reaction  tom peraturo  w as about 
550° C, and  b o th  th e  liquid and gaseous p roducts were analysed. T he production  of 
u rom atics during any  one reaction  period increased th rough  a  m axim um , and  then 
decreased. T he yield o f gaseous p roducts paralleled  th e  form ation o f urom atics u n til 
excessive cracking superseded the  dehy drogenation-cy’clization reaction. A. W.
1112. Hydrogen Fluoride-Paraffin  Systems. E . B . B utler, C. B. Miles, an d  C. S. K uhn. 
Industr. Engng. Chem., 1946, 3S, 147-155.—M utual solubilities of low-molecular- 
w eight hydrocarbons (isobutane, n -bu tane, propane) an d  o f hydrogen fluoride in  two 
liquid-phase sy’stem s, w ith  and w ithou t w ater an d  alky late , were determ ined for th e  
range 0-50° C, w ith  a lky late concentrations up  to  30%  w t in th e  hy’drocarbon phase,
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mid w ater con ten ts up  to  ab o u t 10% w t in th e  acid phase. A nom alous solubilities of 
isobutano in tho  prosenco o f a lky la te  and  w ater are considered to  bo rela ted  to  the  
greater alky la ting  activ ities of isoparaffins. T en ta tiv e  correlations of tho  d a ta  w ith  
unalyses of p lan t stream s are presented . A. W .
1113. V apour-Liquid Equilibria of B inary H ydrocarbon Systems. J .  M. H arrison  an d  
L. Berg. Industr. Engng. Chem., 1946, 38, 117-120.— Six close-boiling b in ary  h y d ro ­
carbon system s h av e been investigated . M inimum azeotropes exist betw een 2 : 2 : 3 -  
trim ethy l bu tane-benzenc , boiling a t  75-6° C a t  736 m m , and  contain ing 56-7 molo-%  
benzene; betw een 2 : 2 :  3 -trim ethyl butano-cycZohoxune, boiling a t  79-45° C a t  744 
mm, and  contain ing 47-8 m olo-%  2 : 2 :  3 -trim ethy l b u ta n e ; and  betw een benzene- 
cycZohexene boiling a t  78-9° C a t  740 m m  an d  contain ing 65-7 m ole-%  benzene. No 
azeotrope w as found in  tho  system s 2 : 2 :  4 -trim ethy l p o n tan e-m eth y l cyeZohexuno 
and cycZohoxano-cycZohexene. A. W .
1114. Boiling Point Relations Among M ononuclear A rom atics. H . Corbin, M. A lex­
ander, and  G. EglofT. Industr. Engng. Chem., 1946, 38, 147-155.— The v aria tio n  of 
boiling p o in t (Z) w ith  tho  num ber of carbon atom s (ne) has been determ ined for 10 
homologous series of m ononuclear arom atic hydrocarbons leading to  equations w hich 
are all of tho form  :

t — a  log (n  +  4-4) -f- K
The v aria tio n  of th e  difference in  boiling po in t (S) betw een an  aliphatic  com pound 

and its phenyl derivatives w ith  tho  num ber of carbon a tom s has been determ ined for 
9 homologous series giving equations all of th e  form  :

8 =  v  +  9 log nc
Com parisons have been m ade am ong phenylalkanes, phenyl alkenes, and  phenyl 

n lk y n es; phenyl olkanes an d  phonyloyclanos; 1-phenyl and  2-phonyl com pounds, 
and  m onophenyl an d  polyphenyl com pounds. A. W . .
1115. The Influence of S tructure on the Oxidation Reactivity of H ydrocarbons.
P . George and  A. R obertson. J .  Inst. Petrol., 1946, 32, 400-407.— Tho m echanism  of 
oxidation on tho  basis of a chain  reaction , th e  first isolatablo p roduct of w hich is a 
hydroperoxide, is discussed, and  lines of fu rth e r  experim ents to  u n derstand  th e  
oxidation  of oils a re  indicated . A. H . N .
1116. A Review of the M echanism of the Oxidation of Liquid Hydrocarbons. P .
George an d  A. R obertson. J .  Ins t. Petrol., 1946, 32, 382-391.— In  th e  oxidation  of 
liquid hydrocarbons tho  p rim ary  in te rm ediate is a peroxide. I f  a  C -H  bond is a ttack ed  
a hydroperoxide is form ed. Conjugated olefins yield ring  peroxides by 1 : 4 addition  
of th e  oxygen, and  also m ore com plicated polym eric peroxides. Polycyclic arom atic 
hydrocarbons give tran san n u la r peroxides. A fter th e  p rim ary  form ation  of a hy d ro ­
peroxide tho  course o f tho  oxidation is governed by  its  decom position. A lthough 
th is  is a  eomplox reaction , th ere  is m uch evidence th a t  tho  ketone is tho  key decom ­
position p roduct from  w hich th e  m ore h ighly oxidised com pounds are derived. H y d ro ­
peroxide form ation on bo th  tho  th erm al and  catalysed  reactions proceeds by  a  chain 
m echanism . W hilst th e  catalyzed reactions involve free radicals as th e  chain  carriers, 
there  is some evidence th a t  in th e  th erm al reaction  th e  chain carriers can be free 
radicals or energy-rich molecules, depending on th e  p articu lar hydrocarbon w hich is 
oxidized. In  the  uncatalyzed  oxidation th e  au to cata ly tic  increaso in  th e  ra te  is due 
to  a hydroperoxide catalyzed  reaction  developing side by  side w ith  th e  therm al 
oxidation. This phenom enon has been observed in m any  gas-phase chain reactions, 
an d  is known as degenorate chain  branching. .A. H . N .
1117. Oxidation and Anti-Oxidation. E . A. E vans. J .  In s t. Petrol., 1946, 32, 392- 
399.-—Tho chem istry  of oxidation and  dehydrogenation of several com pounds an d  a 
brief s tu d y  o f several an ti-ox idan ts are given. A. H . N.
1118. G as-H ydrate Composition and Equilibrium  D ata. E . M. F ro s t an d  W . M. 
D eaton. Oil Qas J . ,  27.7.46, 45 (12), 170.— The experim ental techniques tried  and
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th e  procedure adopted  for obtaining tho  com position of tho  h y d ra tes  form ed with 
carbon  dioxide, m ethane ethane, an d  p ropane a t  tem pera tu res below 32° F  aro 
described. Tho com position of tho hy d ra tes  were ob tained  by  d irect m easurem ent of 
th e  gas an d  w ater resulting  from  tho decom position o f the  hydra tes. P ressure- 
tem poro ture equilibrium  curves p lo tted  from  tho d a ta  aro shown in a  g rap h  for the 
gases and  n a tu ra l gas, and  include th e  location of th e  curves p lo tted  from  tho data, 
previously  reported , for tem pera tu res abovo 32° F . The h y d ra te  com positions have 
also been calculated from  tho equilibrium  d a ta , an d  tho m athem atica l analysis by 
which the  heats o f form ation above and  below tho freezing p o in t o f w ater were obtained 
is shown. _

T he h y d ra te  com positions ob tained  wero :

•
Form ula  from 

d irect 
M easurem ent

C alculated
Form ula

M ethane . . . . . . . CHj  : 7 H aO CH4 : 7 H„ 0E th an e  . . . . . . . C2H 0 : S 11,0 C2H 6 : 8 H jO
T ropane . . . . . . . C ,H a : 18 H ,0
Carbon dioxide . . . . . . C O ,: 7 H ,0 —

T he com position nnd h y d ra te  d a ta  points of n a tu ra l gas are show n in a  tab le  for the 
gases m entioned and  for bu tano  nnd higher hydrocarbon fraction. W . H . C.

A nalysis and T esting.
1119. Theory and Application of the Parallel P late P lastom cter. G. J .  D ienes and
H . F . K lem m . ./. A p p l. P hys., Juno  1946, 17 (6), 458-471.—A m ethod lias been 
established for tho  m easurem ent o f tho viscosity of high polym ers a t  low ra te s  o f shear 
in th e  range 10*-109 poises using a parallel-p late p lastom eter. This is based on a 
m athem atica l criterion  for separa ting  th e  viscous portion  of tho  deform ation from the 
“ elastic ”  and  “ delayed elastic ”  com ponents. E xperim entally , th e  p la te  separation  
is m easured a t  a  given tem p era tu re  as a  function o f tim e. The th eo ry  furnishes a 
relation , w hich is also th e  criterion  for p redom inan tly  viscous deform ation, between 
viscosity, p la te  separation , applied load, and  tim e. This relation , a  modified form  of 
S tefan’s equation , is used for calculating tho  viscosity from  th e  oxporimentaUy observed 
quan tities. T he m ethod has been applied to  polyethylene and  v iny l ch loride-aceta te 
rosin com pounds. The v iscosity -tem pora tu re  behaviour of these m aterials is shown 
to  be sim plo over th e  tem p era tu re  rango studied— th a t  is, log viscosity varies linearly 
w ith  th e  reciprocal of tho  absolute tem pera tu re . D a ta  are p resen ted  w hich show th a t 
polyethy lene resins and  polyethylene resin-paraflin  w ax m ix tures follow F lo ry ’s 
relation— i.e., log viscosity varies linearly  w ith  th e  square roo t of th e  w eight average 
m olecular w eight. Accordingly, the  parallel p lato  p lastom eter offers prom ising 
possibilitios for th e  em pirical dete rm ination  of th e  w eight averago m olecular weight 
of those m aterials. D a ta  a re  also p resented  on plasticized v inyl ch loride-aceta te 
resin system s which point to  a  close parallel betw een th e  effects o f increasing tem p era­
tu re  and  increasing plasticizer concentration . A. H . N.
1120. Viscometer for Low Viscosity Liquids. The Laboratory (Fisher Scientific Co.), 
1946, 16 (1), 8.— The newly p a ten ted  F ish e r-Ira n y  viscom eter gives m ore reliable 
resu lts th an  are  possible w hen w orking w ith  highly m obile liquids in conventional 
viscosity  ap p ara tu s. Tho ou tstandjng  featu re  of th e  in stru m en t is th a t  th e  flow of 
tho  sam ple is re ta rd ed  to  increase tho  tim e  required  for th e  sam ple to  fall a  short 
d istance. This increase in efflux tim e is accom plished by  a  long capillary of helical 
shape, obviating  th e  need for an  u ltra-fine capillary or a  large volum e o f liquid, and 
th u s re ta in ing  th e  norm al pressure head an d  bore. A ny error in tim ing  th e  fall is 
therefore of m inim al consequence.

Efflux tim es w ith  th is  viscom eter are ab o u t ten  tim es those observed in a  s tandard  
O stwald p ip ette , and  allow accurate  tim ing of fast-flowing liquids. This is o f advan t-
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age in determ ining in trinsic viscosities of high polym ers in very  d ilu te  solutions, since 
these depend on reliable evaluation  of sm all differences in  tho  low -viscosity range. 
Errors due to  th e  v o latility  of low-viscosity liquids aro coun teracted  by tho  con­
struction of th e  viscom eter, w hich is such th a t  i t  can be charged an d  th en  herm etically  
closed b y  a  stopcock. T he design also perm its tho  use of reduced or increased pressure, 
as well as tho  use o f any  v apour or gas o ther th a n  air in tho  com m unicating  space 
above th e  surface of tho liquid. T he factor for tho  instrum en t is su b stan tia lly  tho  
same for various liquids, w hereas th e  O stwald co n stan t m ay  devia te  7%  w ith in  tho  
same range of viscosities. C. N . T.
1121. Viscosity Blending Chart. W . L. Nelson. Oil Gas J . ,  6.7.46, 45 (9), 107.—  
No. 100 in th e  Refiner's Notebook series gives a  ch a rt from  w hich tho v iscosity  of 
blends of oils m ay be e s tim a te d ; w ith  th e  proviso th a t  th e  viscosity m ust be a t  tho  
same tem pera tu re  for bo th  oils. An exam ple is provided an d  w orked out.

G. A. C.
1122. Viscosity of Coal-Fuel Oil Suspensions. V. F . K ustov  and  L. L. K hotunt/.ov. 
Petroleum , 1940, 9, 134-135.— See A bstrac t No. 1057 of 1945. K . C. G. K .
1123. Analyses of M ixtures of Light Gases by Infra-red  Absorption. N . D. Coggeshall 
and E . L. Saier. ./. A p p l. Phys., Ju n o  1946, 17 (6), 450-456.— A discussion of th e  
application of infra-red absorp tion  m ethods of analysis for light gases w hich do no t 
obey B eer’s law  of absorp tion  due to  prcssuro broadening. Some of these gases do 
not obey Beer’s law in  tho  p u re  s ta te  or when contam inated  by  foreign gases. Tho 
m ethod o f analysis depends on th e  n a tu re  an d  in ten sity  o f th e  p ressure broadening 
effect of the  different com ponents in th e  sam plo on each other. D a ta  are p resen ted  
showing th e  n a tu re  of some of these effects and  illustra ting  th e  accuracy ob tainab le 
for certa in  ty p es o f analyses. Tho in stru m en ta tio n  used in  rou tine gas analyses by 
infra-red in th e  labo ra to ry  of G ulf R esearch and D evelopm ent Co. is described.

A. H . N.
1124. The Flash-point of Lubricating Oils for In terna l Combustion Engines. S,
Sirtori. Chimica  e Bid., 1946, 28, 12-14.— T ests were carried  o u t to  determ ine th e  
variations of flash-point of a  m otor oil (20-5 cs a t  98-9° C) w ith  additions of volatile 
diluents (gasoline, kerosine, gas oil). B o th  the  open (M arcusson) an d  closed (P en sk y - 
M arten) flash-points wero determ ined. This la tte r  is m arkedly  affected by  sm all 
traces o f d ilu e n t; th e  open flash-point is less influenced. Tho valuo o f flash-point 
as an oil characteristic  is questioned ; if i t  is retained , th e  open te s t is recom m ended, 
and low resu lts are an  indication to  determ ine th e  con ten t of the  oil in excessively 
volatile* fractions by  an  a lte rn a tiv e  m ethod (e.g., evaporation  loss), as th e re  is no 
reliable q u an tita tiv e  relationship  betw een d ilu tion  and  d rop  in flash-point. Figures 
are given showing tho  .m arked decrease in flash-point of I.C . engino oils a fte r a  very  
short period of norm al use. V. B.
1125. The Sludge Test for T ransform er Oils. C. II . B arton . J .  In s t. Petrol., 1946, 
32, 408-413.— The B .S .I. Sludge Tost is critically  stud ied . I t  is concluded th a t  : 
(a) T he resu lts quoted  in th is  paper dem onstrate tho  unre liab ility  of th e  B .S .I. Sludge 
T est an d  supporting  th e  view  th a t  tho reason for th e  unsatisfactory  rep ea tab ility  and 
reproducibility  does n o t lie in details o f technique, m aterials, an d  ap p ara tu s, b u t in  the 
specified conditions o f  th e  tost, (b) T he lack of rep ea tab ility  and  reproducib ility  is 
sufficient to  disqualify  th e  te s t on a basis for specification figures, a p a rt from  tho fact 
th o t  th e  soundness of basing such specification figures on sludge alone is open to  
serious question, (c) Since, in its  p resen t form , th e  B .S .I. Sludge T est is unsu itable 
as a  control on th e  qu ality  of transform er oils, th e  te s t should either be abandoned or 
com pletely revised. A. H . N .
1126. Sludging Value of Transform er Oil. Influence of Condenser W ater Tem perature.
P . W . L. Gossling an d  J .  Rom ney. J .  In s t. Petrol., 1946, 32, 424-433.— I t  is shown 
th a t  th e  influence o f condenser-w ater tem p era tu re  on sludge value is such th a t  tho 
perm issible v aria tio n  in th is  facto r in th e  stan d a rd  m ethod  is itse lf sufficient to  m ake
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possible relatively  large differences in  sludgo values ob tained. I t  is su bm itted  th a t 
adoption  of new  lim its for condenser-w ater tem p era tu re  suggested w ould resu lt in a 
considerable im provem ent in  precision. Tho condenser-w ater tem p era tu re  also 
influences tlio acid ity  developm ent during th e  te s t. A. H . N.

1127. Oxidation Tests for T ransform er Oil. A. A. P o llitt. J .  In s t. Petrol., 1046., 32, 
414-423.— T he A m erican, B ritish , an d  chief E uropean  procedures for carry ing out 
oxidation  te s ts  on m ineral insulating  oils are described an d  criticized. A. H . N.

1128. Engine Testing of Fuels and Lubricants. 2. Diesel Fuels. P . H . Moore.
Petroleum, 1946, 9, 130-132.— Tho ignition q uality  of a  diesel fuel is, in add ition  to
stab ility  and  non-corrosiveness, perhaps its  m ost im p o rtan t singlo p roperty .

Ign ition  Delay. Prolonged ignition  delay loads to  too  m uch fuel in th e  com bustion 
cham ber, g iving rise to  knocking or rough-running conditions due to  excess pressure. 
Tho high-speed diesel is m ore sensitive to  ignition q uality  th a n  th e  low-speed engine. 
T hus tho  developm ent an d  w idespread use of th e  high-speed diesel havo directed 
special a t te n tio n  to  ignition quality .

Cetane Numbers. Fuels w ith  cotuno num bers betw een 37 an d  60 are s ta ted  to  show 
little  difference in  th e  am o u n t of ex haust sm oke generated , fuel consum ption, or power 
o u tpu t.

V ery high ign ition-quality  fuels h ave certa in  draw backs due to  slowness of burning. 
This is show n by syn thetic  fuels w ith .v ery  long paraffinic chains an d  cetane num bers 
o f 100 or more. Griep and  Goddin po in t ou t th a t  to  ta k e  ad van tage of such fuels the 
com pression ra tio  m u st bo lowered an d  tho  engine supercharged to  bring  m axim um  
pressures back  to  norm al. I t  is s ta ted  th a t  a  20%  increase in  o u tp u t can  be ob tained  
thereby , using, for instance, a  75-cetane fuel.

Other Fuel Characteristics. A nother fuel characteristic influencing engino operations 
is vo la tility  (the h igher th e  v o la tility , th e  lower com bustion cham ber deposits and 
ex haust smoke). Low viscosity and  specific g rav ity  also.minim izo deposit form ation.

The tw o reference fuels used to  determ ine th e  ignition  qualities o f diesel-fuels are 
m esitylene, for poor fuels, an d  eetene (1-hexadecene), for good ones. These two 
com pounds are b lended for te s t purposes, ceteno hav ing  a  defined num ber of 100 and 
m esitylene one o f 0. M esitylene has been replaced by  a-m ethylnaphthalene an d  ceteno 
by  cetane (?t-hoxadecane). T he relationship  betw een eetene num ber an d  cetane 
num ber has been established as cetane num ber =  ceteno num ber x  0-875.

Determination o f Ign ition  Characteristics. M any ty p es o f engines and  m ethods have 
boon developed. Ono m easures tho  ignition delay  angle of tho  engine in  term s of 
degrees o f crank-angle betw een injection of fuel and  com bustion. A nother uses a  
variablo-com pression engino an d  lowers tho  com pression ra tio  u n til m isfiring occurs. 
In  th a t  case bo th  reference an d  sam ple fuels should, w hen m atched , misfire a t  the  
sam e com pression ratio .

A fu rth er m ethod is to  th ro ttle  th e  air in take u n til misfiring occurs. W hen ignition 
failure takes place, th e  vacuum  a t  the  suction  to  th e  engine is recorded. T hen a 
reference fuel is blended to  m atch  th e  sam ple.

Cetane Tests Compared,— Laboratory Tests. Thero is a  tendency  for various m akes of 
diesel engines to  give sligh tly  different cetane num bers. M any physical an d  chemical 
te s ts  h av e been developed to  exam ine ignition quality . M ost fall in to  line w ith 
engine results a t  tim es, b u t it is usually  necessary to  carry  o u t th e  final determ inations 
on an  engino. W hen using laborato ry  te sts , care m u st be exercised w hen exam ining 
additive-containing fuels.

Ignition  Characteristics. Paraffinic-base d istillates generally give th e  best ignition 
characteristics, followed by naphthenics, while th e  arom atic  ty p e  is least suitablo. 
Olofinic hydrocarbons give fairly  high ra tin g , and  are superior to  th e  naphthenic and 
arom atic types.

The influence of chem ical s tru c tu re  on cetane num ber has been d ea lt w ith  in  several 
publications. B y  adding paraffinic side-chains to  arom atic  nuclei th e  cetane num ber 
is increased up to  a  ce rta in  lim it. G enerally, th e  m ore hydrogen atom s p resen t in a 
molecule, tho  b e tte r its  ignition qualities. T he ideal m olecular shape for th e  molecule 
of a  diesel fuel is th e  opposite o f th e  com pact, rigid-looking molecule giving good 
anti-knock properties in th e  petro l engine.
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To im prove quality , solvent refining, hydrogenation , or blending w ith  better-grado  

m aterial m ay  bo em ployed.
Ignition Accelerators. A g rea t num ber o f such com pounds are known. Tho alkyl 

nitrates aro perhaps th e  m ost im p o rtan t, p articu larly  am yl n itra te . A cetone peroxide 
is, howover, claim ed to  be th e  m ost effectivo accelerator.

Most ignition accelerators aro blonded w ith  th e  fuel, although  in some eases th ey  are 
added to  th e  in take air. Theso ignition  prom oters seldom  im prove s ta rtin g  ch arac­
teristics and  usually  lower th e  flash po in t.

Startability Improvers. B y  d irect injection of d ie thy l e th e r in to  tho cylinder during 
cranking, a  diesel engino m ay  bo s ta rte d  a t  —40° F , w hereas trouble comm ences a t 
about 20° F  w ith  norm al liigh-cetane fuel. K . C. G. K .

Gas.
1129. Gasoline from  N atural Gas. P . C. K eith . Oil Gas J . ,  15.6.40, 45 (6), 102.— 
Tho H ydrocol process for conversion o f n a tu ra l gas in to  gasoline is described.

A p lan t, designed to  process 64,000,000 cu .ft. of n a tu ra l gas per day , is to  be erected 
a t Brownsville, Texas, to  produce 5800 brl of m otor fuel, 1200 brl of syn thetic  diesel 
oil, and 150,000 lb o f crude alcohols in w ate r solution per day . T he p la n t will cost 
$15,000,000, an d  bo in operation  lato  in 1946. T he cost of p roduction  of the  gasoline 
is estim ated  a t  2-1 cents/gal.

Tho process is based on th a t  of F ischor-T ropsch, and  is a  resu lt of research in to  tho 
engineering problem s of th is process. N a tu ra l gas is converted  in to  a  m ixturo  of 
carbon m onoxide an d  hydrogen, followed b y  tho  production  of liquid hydrocarbons 
by cata ly tic  reaction.

Tho process requires tho  separation  of 40,000,000 cu .f t/d ay  of h igh-purity  oxygen 
from a i r ;  th e  recovery o f 0-25 gal of n a tu ra l gasoline an d  b u tan e  per 1000 cu .ft. of 
feed g as ; tho  p a rtia l com bustion o f 64,000,000 cu .f t./d ay  o f n a tu ra l gas w ith  tho 
oxygen to  produce th e  carbon  m onoxide and  hydrogen m ixturo  term ed  H ydrocol g a s ; 
and tho  conversion of th is in to  gasoline an d  o ther syn thetic  p roducts. The products 
are separa ted  by  frac tionation  an d  absorption , and th e  gasoline trea ted  to  rem ove 
oxygenated com poim ds. I t  is s ta ted  th a t  tho  process will ensure adequate and  cheap 
supplies of gasoline, c ity  gas, and  petro leum  products in  th e  S ta tes  for centuries, 
m ako availablo cheap oxygen for use in o th er industries, and  provide raw  m aterials 
for a  g rea t new sy n thetic  chem ical industry . G. A. C.

Engine Fuels.
1130. Modern Refining Processes. P a rt 6. Use of Inhibitors in  M otor Gasolines.
G. A rm istead. Oil Gas J . ,  13.4.40, 44 (49), 97.— R ecent stud ies of gasoline s tab ility  
and tho  effect of various factors during long storage periods a t  trop ical tem peratures 
has g reatly  increased tho  knowledge o f oxidation  phenom ena of gasolines, an d  has 
indicated th e  requ irem ents for m axim um  stab ility  of gasolines, from  tho aspects of 
gasoline oxidation  an d  e thy l fluid decom position.

Broadly, th e  conclusions arrived  a t  m ay be sum m arized as follows : (1) M otor 
gasoline contain ing cracked constituen ts requires inh ib iting  for m axim um  storage 
s tab ility , regardless of p rior t r e a tm e n t; (2) All leaded gasolines under severe storage 
conditions requ ire inhibiting  ; (3) C atalytic-cracked gasoline, w hich is now replacing 
some therm al-cracked gasoline in m otor fuel, is of b e tte r  s tab ility , and  th u s  appreciable 
im provem ent in overall base gasoline m ay be expected. I t  is, however, realized th a t  
for even the  severest conditions encountered in m ore tem p era te  climes there will bo 
exceptions to  tho conclusions (1) and  (2). The results of tho  trop ical te s ts , n ev e rth e­
less, form s a  basis for p resen t tim e specifications and practices.

Tho properties o f gasolines m ost im p o rtan t to  refiners from  tho view point of gum ­
m ing and  its  associated engine troubles aro : (1) th e  am oun t of ac tu a l or preform ed 
gum , th e  non-volatile oxidation  products dissolved in th e  gasoline a t  a  given tim e ; 
and (2) th e  tendency of the  gasolino to  form  gum  under favourable conditions. The 
m ethods used in tho several te s ts  an d  w hat th e  resu lts indicate are discussed. The 
uso and m echanism  of additives are discussed, and  a tab le  is given showing th e  m ax i­
m um  and  m inim um  q u an tities o f th e  inhibitors com m only used in m oto r gasoline—  

C O
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viz., n-butyl-p-am inophonol, isobutyl-p-am inophenol, di-sec.butyl-p-phcnylam inedi- 
amino, w ood-tar d istillate , bu tylam inophenol, an d  butylphenylenediam ino, and 
w hether th ey  ore corrosive to  iron or affected by  w ater, caustic, or nir. Sim ilar data 
aro given for tho m etal inhibitor, disalicylpropylenodiam ine. Tho w ork carried out 
b y  the  gasoline additives p ro ject of th e  Co-ordinating R esearch Council (see abstract 
No. 810, 1946) is discussed an d  th e  conclusions recorded. I t  is po in ted  o u t th a t  the 
conclusions do n o t ta k e  into consideration th e  copper-dish gum  or th e  im provem ent in 
induction period resulting  from  tho  inh ib ito r add ition . T he A.S.T.M . induction 
period is very  high, as was necessary to  m eet th e  very  severe conditions o f th e  test, 
an d  is equ ivalen t to  approx im ately  580 m inutes b y  th e  U .O .P . induction  period test. 
As ca taly tica lly  cracked gasolino m ade from  silica-alum ina ca ta ly s t processes have 
now become m ajo r com ponents of m oto r gasolines in p lace of therm ally  cracked 
p roducts, i t  is expected th a n  an  appreciable im provem ent in  m oto r gasoline blends 
will accrue. This aspect is discussed in relation  to  tho  types o f feed-stocks used ; tho 
chem ical trea tm en t em ployed— i.e., caustic w ashing, sw eetening, etc.— refinery 
economics, and  tho inhibitors em ployed. W . H . C.
1131. Refiners Ready to Produce Aviation Safety Fuel. F . R . Staley. Oil Oas J .,
15.6.46, 45 (6), 136.— Safety  fuel conta ins no h ighly volatilo hydrocarbons and is 
ab o u t as safe as kerosine. I t  can  be m anufac tu red  by  a lky lation  or b y  polym erization 
p lus hydrogenation .

Iso bu tan e from  n a tu ra l sources an d  refinery olefinic gas are tho basis of tho formor 
p ro cess; an d  in th e  o ther m ethod olefinic gases are polym erized an d  com bined with 
h y d ro g en ; th e  cost, howover, is h igher th an  for alkylation . I t  is expected th a t 
supplies will m eet th e  needs of av ia tion  engines produced w ith  in jection system s.

G. A. C.
1132. A ntiknock Properties of M aterials from  Superfractionation of N atural Gasoline.
T . W . Legatski and  H . R. Legatski. Refiner, 1946, 25 (15), 109-112.— T he antiknock 
characteristics o f narrow -boiling range fractions isolated from  M id-Continent debutan- 
ized n a tu ra l gasolines by  superfractionation  and  w ith  concom itant su lphur removal 
are com pared w ith  tho properties of th e ir p a ren t m aterials. D a ta  on tho  n a tu re  and 
th e  properties of th e  hydrocarbons p resen t in th e  close-cut fractions are also included. 
A schem atic (low-sheet for a  com plete superfractionation  and desulpliurizution operation 
p o ten tia lly  applicable to  the  trea tm en t of n a tu ra l gasoline condensates is described. 
A n account o f a  rep resen ta tive  single superfraotionator u n it w ith  its  aux iliary  equip­
m ent is also given. G. R . N.

Gas Oil and Fuel Oil.
1133. Carbon Hydrogen R atio  of Catalytically Cracked D istillate Fuel Oils. S. P.
Cauloy and  E . B. Delgass. Oil Oas J . ,  27.7.46, 45 (12), 166.— Studies of a  procedure 
for estim ating  tho m inim um  q uality  requ irem ent of a  dom estic heating  oil necessary 
for satisfactory  perform ance are reported . I t  w as considered th a t  th e  problem  would 
be simplified if th e  m inim um  q u ality  could be expressed in relation  to  some key 
physical p ro p erty  o f an oil and  its d istilla tion  characteristics. F o r th e  key charac­
teristics tho  carbon-hydrogon ra tio  w as adopted  as m ost indicative of perform ance. 
S tudies to  corre late tho  C /H  ratios of pu re com pounds w ith  o ther factors, which 
included th e  U .O .P . “  K  ” factor, etc., were discouraging, b u t th e  correlation w ith 
diesel index showed a definite tren d  and, a fte r m aking a boiling-point correction, a 
reasonable correlation  was obtained.

Tho procedure adopted  consisted o f  p lo tting  th e  C /H  ra tio  against un arb itra ry  
factor “  A ," w hich is equal to  th e  num erical value ob tained  when su b trac tin g  one- 
tw en tie th  of tho  boiling po in t from  th e  diesel index. A graph shows these relations 
p lo tted  from  th e  tabu la ted  d a ta  for 24 paraffins, 25 naphthenes, 5 dicyclie, 4 olefins, and 
14 arom atic, p u re  com pounds. A nom ograph based on th is  ch a rt is given.

Tho app lication  o f th is  correlation for use w ith  d istilla te  fuel oils is described. I t  
provides a  com parison of th e  ac tu al C /H  ratios an d  those estim ated  by  th e  graph, 
and  also shows th e  relation  of the  factor “  A ” to  th e  ac tu al C /H  ratio .

In  th e  studies w ith ca ta ly tica lly  cracked d istilla te  fuels, a  sam ple o f each fuel was 
fractionated  in  a  true-boiling po in t still an d  physical te sts  were ob tained  on each cut.
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Those d a ta  were p lo tted  on a  m id  per cen t basis against por cen t overhead. The 
physical te s ts  on nine cracked fuels are given and  their evaluations are shown in 
graphs.

From  th e  ch a rts  i t  is observed : (1) th a t  th e  C /H  ra tio s o f fuels derived from  in te r­
m ediate ty p e  charge stocks have higher C /H  ra tio s in th e  m ore volatile fractions th an  
in tho heavier cu ts— i.e., th e  heavier cu ts are more p araffin ic ; (2) th e  C /H  ra tio s of 
fuels derived from  naphthonic stocks have less varia tion  th ro ug h o u t th e  whole d is­
tillation range an d  ten d  to  show a  roverso tren d  of those from  in term ed iate  stocks. 
The C /H  ra tio s estim ated  by  th is  m ethod have been used in  th e  Socony-V acuum  
com bustion tosts of dom estic fuels an d  have shown good correlation  w ith  th e  relative 
perform ance ra tin g s o f such fuels. I t  can  bo seen from  tho  equation  for facto r “ A ” 
th a t, if tho  boiling range o f fuels being considered is fixed, estim ated  C /H  values aro 
proportional to  diesel values. Tho lower C /H  ra tio s o f heavy fractions o f cataly tic  
stocks derived from  in term ediate ty p e  stocks is of in te rest in connection w ith  p e r­
form ance in  vaporizing po t-typo  burners. In  these ty p es o f burners i t  is desirable to  
avoid excessive carbon  deposits in tho  b o tto m  o f tho  burner. Seven lite ra tu re  refe r­
ences aro given. W . H . C.
1134. Average Refinery Yield oi Residual to Shrink Sharply, Hulse Predicts, Oil
Oas J . ,  15.6.46, 45 (6), 93.— A decline in yield of residual fuel from the  p resen t 26%  to  
10% in  th e  n ex t 15 to  20 years is predicted.

This is due to  increased production  of gasolino an d  d istillate  fuels ; an d  im portations 
of residual fuel oils will be necessary to  m eet an tic ip a ted  dem and. F orecasts o f to ta l 
petroleum  dem and in  tho  U n ited  S tates was 5,650,000 b rl daily  in  1950 an d  5,900,000 
brl daily  b y  1965 com pared w ith  3,900,000 b rl daily  in 1939. Tho dem and for dom estic 
fuel for oil-burning insta llations is estim ated  to  be 350,000 brl daily  in  1946, 500,000 
in 1950 an d  565,000 b rl daily  in  1965, an  increase of ab o u t 65% . Tho dem and for 
paraffinic fuols for diesol engines will also expand.

A dow nw ard tre n d  in  vo la tility , g rav ity , an d  diesel index has resu lted  from  diversion 
of light d istilla tes to  gasoline m anufacture . G. A. C.

Lubricants.
1135. Sliding Friction U nder Extrem e Pressures— P a rt 1. S. J .  Dokos. J .  A ppl. 
Mcch., 1946, 13, A148-A156.— Tho program m e of th is  investigation  on sliding friction 
is concerned w ith  tho evaluation  o f tho  frictional forces w hich occur under very  high 
con tact pressures and  un d er vary ing  conditions of speed, tem p era tu re , and  lubrication. 
Tho w ork presen ted  herein covers tho  experim ents w hich have been m ade on sliding 
friction a t  norm al tem pera tu res. F u r th e r  experim ents on  boundary  lubrication  a t 
norm al tem pera tu res and  sliding friction a t  elevated  tem pera tu res will bo reported  in  a  
second paper. This rep o rt indicates the  behaviour of sliding friction w hen large 
norm al loads reac t betw een surfaces in co n tac t over a w ide range o f sliding velocities. 
A t velocities less th a n  1 inch/second magnified photographs o f th e  ru p tu red  surfaces 
indicato clearly th e  phenom enon of stiek-slip. F rom  th e  experim ental records obtained, 
it  was possiblo to  show th a t  a functional relation  exists betw een th e  following variables : 
(1) T he sliding v e lo c ity ; (2) th e  norm al lo ad ; and  (3) th e  frequency o f stick-slip. 
New experim ental evidence is presen ted  indicating  th a t  th e  n a tu ra l frequency of tho 
ap p a ra tu s involved influences th e  phenom enon of stick-slip.

The following conclusions aro draw n : (1) F o r clean co n tac t surfaces th e  coefficient 
of sliding friction g reatly  increases w ith  decreasing v e lo c ity ; (2) Two d istinc t types of 
sliding friction are recorded by  th e  dynam om eter a t  tho  various velocities. A t 
velocities less th an  th e  critical velocity  stick-slip friction  is p resen t, and  a t  sliding 
velocities g reater th a n  th e  critical velocity a  uniform  friction  record is o b ta in e d ;
(3) T hree velocity  ranges were obtained in which th e  coefficient o f friction is decidedly 
influenced by  th e  norm al load. In  th e  slowest an d  fastest velocity  range the  coefficient 
of friction decreases w ith  increasing load. In  tho  in te rm ediate  range o f velocity  the  
opposite o ccu rs; (4) The sliding velocity  stick-slip frequency curves indicato th a t  tho 
n a tu re  of sliding friction is influenced b y  th e  m echanical properties o f th e  a p p a ra tu s ; 
(5) T he p o in t of intersection  of th e  various volocity-frequcncy curves occurs a t  a  
certa in  critical velocity, beyond which stick-slip is no longer recorded. T he frequency 
a t  th is  po in t is approxim ately  equal to  th e  n a tu ra l frequency of th e  dynam om eter and
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th e  norm al load a r m ; (0) Tho stick-slip frequency / ,  can bo expressed as a simple 
function  of th e  norm al load L ,  an d  tho  sliding velocity  v. T his ro lation  holds for the 
range of th e  norm al load in v es tig a te d ; (7) Tho va lid ity  of th e  laws of A m ontons and 
Coulomb is n o t ap p a ren t from  tho resu lts o f th is  in v es tig a tio n ; (S) W hen high 
pressures ex ist betw een tho  surfaces, g reat d isto rtion  occurs ben ea th  tho  surface of the 
m etals in con tact. T hus friction is n o t m erely a surface effect, b u t is dependent on tho 
bulk  properties of the  m etals on c o n ta c t; (9) A t high pressures largo partic les of tho 
softer m etal aro sheared off an d  adhere to  th e  p lastica lly  deform ed surface of the 
hard er m etal. A. H . N.

1136. Secrets of Germ an Lubricating Oil Technology Revealed. P a rt IV. Additives 
and Special Lubricants (cont.). C. I. K elly. Petrol. T im es, 1946, 50, 751.— Some details 
are given of tho m anufacture of oster-oils b y  th e  O .X.O. process : lower defines aro 
polym erized by  alum inium  trichloride an d  th en  subm itted  td  th e  O .X.O. process which 
produces h igh m olecular -weight aldehydes for conversion in to  alcohols and  carboxylic 
ucids ; these or tho carboxylic acids p lus lower alcohols givo esters. Tho basic reaction 
of tho  O .X.O. process consists o f th e  reacting  o f olofines w ith  w ater gas in  th e  presenco 
of a  F ischer—Tropsoh ca ta ly s t to  givo aldehydes according to  th e  general equation  :

—CH2 —CH = C H  —CH — +  H , +  CO — —C H 2 —CH —C Il —CH 2
CHO

Tho following additives and  tho  processes for th e ir m anufacture are also reviewed : 
(a) T he oxidation  inh ib ito r R  ; (6) T he corrosion inhibitor K SE  ; (c) T he extrem e 
pressure additives : (i) Mesulfol-2 ; (ii) J7  ; (iii) E tro l C.

T he oxidation  inhibitor “ R ,” also known as “ ZS-1 ” w as claim ed to  have no effect 
on pour-point, bearing corrosion, w ear an d  oiliness, an d  to  be tho m ost effective one 
exam ined for im proving tho s tab ility  of polycthylone-m ineral oil m ixtures.

Tho very  good corrosion-resisting p roperties of K S E  aro found from  tests  which 
show th a t  3%  of th is  additivo  in a  lubricating  oil reducos tho  ra te  of iron corrosion 
to  2%  of th e  ra te  w ith  tho oil alone.

W h a t is already  know n ab o u t the  extrem e pressure additivo  Mesulfol-2 is briefly 
reviewed : however, th e  d a ta  on th is  additivo  m ado availablo up  to  th is d a te  is not 
adequate or com plete. T he J7  add itive for “ running-in ” oil (a chlorine—phosphorous 
dope) is review ed in deta il and  its  m ethod of m anufac ture described. T he E tro l C 
additive is only briefly review ed : th e  inform ation ob tainab le to  d a te  on th is  additive 
is also scan ty . R . B. S.
1136A. Secrets o£ Germ an Lubricating Oil Technology Revealed. P a rt IV. Additives 
and Special Lubricants (concluded). C. I . K elly .. Petrol. T im es, 1946, 50, 860.— 
The add itives used by the  G erm ans w hich aro discussed in th is  section are : (a) Single­
function add itives : (i) Pour-po in t depressants, such as Paraflow  ; (ii) V iscosity index 
im provers, such as P a ra to n e  (O ppano l); (6) M ulti-function additives, such as V o lto l; 
(c) O ther special add itives : (i) G ra p h ite ; (ii) T ricresy lphosphato ; (iii) Chromium  
ncotonyl acetonate.

Paraflow  was m anufactured  m ainly  from the  brow n coal ta r  varie ty  of h ard  paraffin 
w ax in  a  chlorinated  form , naph tha lene, an d  some polystyrene by  a  condensation 
process aided b y  alum inium  chloride. Tho various types of Oppanols an d  V oltrols 
and  th e ir m anufac ture aro briefly reviewed. As well as tho  th ree  special additives 
m entioned above, seven o thers aro listed . R . B. S.
1136B, Lubrication ol Steam  Turbines. S. J .  M. Auld an d  C. Lawrio. Trans. Ins t. 
M arine Engrs, Aug. 1946,58 (7).— T he basic requirem ents of tu rb in e  oil are  discussed in 
th e  ligh t o f m odem  turbfne developm ent, an d  th e  m ethods w hereby these requirem ents 
are m et in p ractice are fully described. T he trends in tu rb ine  design are tow ards higher 
tem pera tu res and  speeds, w ith  forced lubrication  involving sm aller q u an tities  of oil in 
circulation  and  consequently  th e  d u ty  imposed on tu rb ine  oil becom es continually  more 
severe. T he au th o rs  describe th e  la te s t laborato ry  te s t m ethods and  indicate th e  lines 
on which tu rb ine  oil specifications m ight bo laid  down. Prac tica l consideration is 
given to storage an d  handling and  to  th e  trea tm en t of used oil. I. W. E .
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1137. Em ulsification and Démulsification. 2. Em ulsifying Agents. A . H .  S tuart. 
Petroleum, 1946,9,129.— Chemical and electrical démulsification processes are reviewed.

Solid E m ulsify ing  Agents. The notion of these is due to differential wetting, as in 
tho “  Froth-fiotation ”  process. S ilica  w ill em ulsify kerosino in  water, and carbon 
black w ill produce a  w ater in kerosine emulsion. A  suitable m ixture o f silica and 
carbon black w ill inh ib it any émulsification.

The Use o f A m ines. Triethanolnm ine, N (C 2H 4O H ) „  is one of the most valuable 
emulsifying agents, in combination w ith  fa tty  acids, in particu lar oleic and stearic 
acids. The former is used for tho émulsification o f liquids, and tho latter is more 
suitable when it  is desired to emulsify waxes and h ighly viscous products. F o r  the 
émulsification o f vegetable oils moderate stirring w ithout heat is usually sufficient, 
but for waxes and h igh ly viscous materials heat is necessary (90° C is generally suitable). 
A  method generally applicable in difficult cases of wax-emulsification is first to dissolve 
the w ax in a suitable m ineral oil, and then to emulsify tho solution, as w ith  soluble oils.

W a x  emulsions are generally used to  produce d ry films. A  type of emulsifying 
agent giving greater water-resistanco is morpholino, 0-(C:H , )2N H . I t  is used as in 
the case of triethanolam ine, but as it  is more volatile , it  gradually evaporates from  the 
wax film loft b y  tho emulsion, leaving it  water resistant.

Anothor recently introduced amino which shows great promise is ci/ciohexylamino :—-

Soluble Oils. These are used for “  cutting oils ”  w ith  machine tools. Their function 
is to provide a little  lubrication and a lot of cooling. The fluid is recirculated. A n ­
other use of theso so-called “  solublo oils ”  w ithout the addition of water is as a lubric­
ant for textile machinery. Stains on the fabric can then easily bo washed out.

Asphalts. Tho P itch  Lako  o f Trin idad  is an example o f a natu ra lly  produced 
emulsion resulting from petroleum reaching tho surface w ith  spring w ater containing 
colloidal c lay  and silica, together w ith  sodium and iron salts, etc. I t  is a water-in-oil 
emulsion containing about 2 9 %  o f water.

Most asphalt and asphaltic bitumen now used in road construction is a m anufactured 
emulsion.

Generally speaking, an oil-in-water emulsion w ith  about 6 0 %  of oil is employed for 
road surfacing. K .  C. G . K .

1138. Em ulsification and Démulsification. A . I I .  S tuart. Petroleum, 1946, 9, 163.—  
Chemical Démulsification. One o f the m ajor problems of démulsification is m et w ith  
in tho treatm ent o f crude petroleum. The emulsion is stabilized in p ractica lly  a ll 
cases b y  finely divided solid matter, such as silica or c lay, whose action is oleophilic. 
A  demulsifying agent is therefore introduced having strong adsorptive properties, 
which converts tho oleophito particles into tho oleophobic (hydrophilic) type. This 
starts inversion, which encourages coalcscenco o f tho w ater droplets. Under tho 
action o f g ravity, separation then occurs. Among the substances used are : oleyl- 
hydroxystcaric acid, benzene sulphostoaric acid and their ammonium salts.

The Use o f Electrical Phenomena. Some crudes form exceptionally stable emulsions, 
and an electrical method has been found effective, where chemical methods fail. A n  
alternating current is used w hich is stepped up v ia  a transformer to ve ry  high voltages ; 
5000 to 10,000 v/inch is common, but 100,000 v/inch has been employed. Tho 
emulsion is submitted to the action of this field. The globules o f w ater represent the 
internal phase, being surrounded b y  the non-conducting oil, and acquire an induced

form chains between the two electrodes. The small globules in any  one chain coalesce, 
and the larger drop formed separates from the oil by g rav ity . Temperatures up to

O H ,

charge, positive on one side and negative on the other. These w ater globules tend to

180° F  m ay be applied in  some cases. K .  C. G . K .



35G  A ABSTRACTS.

1139. Steam Turbine Lubrication Problems and their Solutions. A . W o lf. Petroleum, 
1946, 9, 136.— This is the firs to f an extensive series of articles, also including a study of 
modern inhibited oils for turbines operated b y  steam at moderate to high steam pres­
sures and temperatures and for other m achinery requiring lubricants of “  turbine oil 
quality .”  A n  extensivo synopsis o f the main subjects to be discussed is given. A t 
present there are no published and generally accepted specifications for turbine oils 
which assure satisfactory running behaviour from an oil. The trouble occurring w ill 
bo duo m ain ly to oxidation and ve ry  rapid deterioration of the oil, resulting in corros­
ion and deposit-formation. Such lubrication troubles are m uch more frequent in 
modern turbines operating a t high pressures and temperatures than in former types. 
Tho oxidation test is therefore o f prime importance w ith  turbine oils. The present
B .S .S . test is inadequate, its u tility  being s trictly  lim ited to tho elim ination of any 
h ighly naphthenic, uninhibited oils. H ow ever, some o f the larger oil companies, 
particu larly  in Am erica, have developed accelerated life tests which are a  great im prove­
ment on tho B .S .S . B ritish  A ir  M in istry  or Ind iana  oxidation tests. The A .S .T .M . 
has also an oxidation test under review. I t  consists essentially o f bubbling a  slow 
current o f oxygen through a definito volum e of tho oil under test and of w ater in a 
large test-tubo held a t 95° C in an oil or steam bath and surmounted b y  a water- 
cooled reflux condenser. A  spiral o f iron wire and one of copper are immorsed in the 
oil-water m ixture and servo as powerful oxidation catalysts. I f  required, tho test 
m ay  bo made more severe b y  adding oil-soluble iron soaps (such as ferric naphthenate) 
to the oil.

Tho rate o f deterioration of unstable, uninhibited turbine oils is rem arkab ly high, 
considering the moderate tem perature used, even w ithout tho additional oxidation 
catalyst. A  h igh ly solvent-refined heavily  clay-treated, ve ry  pale, uninhibited turbine 
oil m ay develop a neutralization num ber of well over 1-0 mg IC O II/g  o il in as little  as 
50 hours. Tho acid ity  time curve is exponential, indicating auto-catalytic oxidation.

B y  contrast, a high-quality, well-inhibited turbine oil m ay take over 6000 hours to 
reach an acid ity  o f 1 0  under the above conditions. K .  C. G . K .

1140. W h a t is a Lubricant ? H . E .  Mahncko. D iesel Power arid Diesel Transporta­
tion, 1946, 24 (7), 842.— A  lubricant m ay bo defined as any  substance which w ill 
reduce the friction between one object and another in  contact w ith  and in  motion 
w ith  respect to it. F ric tion  is defined, and tho author reviews past and present 
theorios us to its origin and the sorts o f substances which can effect its reduction, w ith  
emphasis on petroleum products. The intrinsic properties which characterize a 
lubricant— i.e., viscosity and oiliness— are discussed separately and in detail.

C. D . B .

1141. Lubrication Vade Mecum. Addendum (3). E .  IV . Stoinitz. Petroleum, 
1946, 9, 107.— Under section I X  (continued) tho following are included : air-liquefying 
p lant, barrel cleaning and washing machines, tableting and pelleting machines, glass- 
bottle m aking and glass-blowing machines.

Section X  (transportation) includes notes on the lubrication o f : cableways, steam 
capstans, diesel, electric and steam locomotives. K .  C. G . K .

1142. W ax  Mould Lubricant. Anon. Ind ia  Rubber J . ,  1946, 111 (2), 4.— A  few per 
cent o f a recently  announced w ax (availab le in  solid, granular, powdered and atomized 
forms) added to neoprene and synthetic rubbers gives good mould release properties, 
overcoming tho tendency to become tacky, and facilitates production of sheets or 
films o f v in y l or sim ilar plastics. Im provem ent o f hot melts o f coating, impregnating, 
sealing, and potting compounds is effected, and the wax also im parts improved 
properties o f moisture resistance. C. N . T .

1143. Special Characteristics of a Self-scouring W oo l Lubricant. A . Moscowitz. 
A m er. D yestu ff Reporter, 1946, 35, 310-311.— The latest developed product in this 
field combines surface a c tiv ity , lubricity, and water-solubility. Ea r lie r  wool lub ri­
cants were generally oleophilic in  character, and when used as an emulsion, this gener­
a lly  broke on tho fibre, and left m uch to be desired in the w ay  of penetration, stab ility, 
and uniform ity o f application. Fo r cohesion of the wool fibre, tho ideal lubricant
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should liavo a high viscosity (w ith in  the range of practical application), and must not 
bo tacky or exhibit gumming properties. Tho new product has a viscosity o f about 
400 sec (S .U .) a t 100° F ,  oxhibits tho above desirable properties, and has proved 
effective in use, increasing the tensile strength o f the ya rn  b y  about 2 0 %  in comparison 
with more conventional lubricants. In  tho presence of m ild a lkali, excellent coverage 
and normal shrinkage are obtained w ithout the use of soap, and self-scouring is 
achieved b y  v irtue  of surface a c t iv ity  and water-solubility, even in  tho presence of as 
much as 3 5 %  of foreign oil. C. N . T .

B itu m en , A sp h a lt and  T a r .
1144. Bitum inous Em ulsions. Anon. P ain t Technology, 1946,11 (125), 197.— Thefilm  
of bitumen on m ineral particles obtained when a bituminous emulsion is used for pre­
paring b ituminous aggregates w ill tend to  re-cmulsify under long exposure to dampness 
or rain. The B r itish  patent No. 547,242 granted to tho Standard O il Developm ent Co. 
states tha t this tendency is lessened by  the use o f compounds of alum inium , tin , 
boron, chromium, zinc, molybdenum , and vanadium , and an aliphatic amine con­
taining more than 11 carbon atoms in a straight chain— e.g., n-hoptadecylamine. 
The specification describos a series of tests in which an emulsion containing 1 %  o f the 
ainine mentioned and 0-2% alum inium  sulphate was used— (the components, amounts, 
and procedure o f making it  are given) was applied to a  stone aggregate and tested for 
adhesion b y  the shaking test. Com parative tests being made w ith  a standard em ul­
sion. Tho results are given in tho following table, which shows the merits of the 
process.

Average Tim o (m inutes to remove 5 0 %  o f tho asphalt) :

Condition 
of Stono

Timo of 
cure (hour)

1

Standard
emulsion

2

1 %  of the 
amine

3
0-2%

A12(S 0 4),

4
1 %  o f tho 
amine and 

0-2% 
A l2(SO ( )3

5
2 and 3 

calculated

D ry 4 0-2 90 12-5 300 102-5
24 0-8 . 60 - 45 270 105

W e t 4 0-1 2-5 3-2 300 5-7
»* 24 0-7 37-5 33-8 270 71-3

W .  H . C.Special H ydrocarbo n  P ro d u c ts .
1145. Industrial Use of Petroleum Waxes. J .  C. Dean. Refiner, 1046, 25 (5), 87-91.—  
About 8 0 %  of tho production of petroleum waxes is used for the treatm ent of paper. 
Three basic types of wax-treated paper are made. The wet-waxed paper types aro 
those which liavo a continuous surface film  of wax, and m ay contain as much wax as 
the base paper stock. F u lly  refined wax is used, and to overcome its inherent b rittle ­
ness up to 2 5 %  of m icrocrystalline wax is blended w ith  it. Tho dry-waxed paper 
type is obtained b y  the controlled use of wax (either refined or scale wax), so do not 
possess a  continuous surface film  of v'ax. Tho lam inated paper type employs wax as a 
binding as w-ell as a moisture-proofing agent. M icrocrystallino rather than ordinary 
paraffin wax is tho most satisfactory for this purpose. O ther uses for paraffin wax 
w ith  particu lar reference to tho m icrocrystalline type aro described— e.g., protective 
coating for liqu id containers, impregnating insulating materials, blending w ith  synthe­
tic rubber preparations to retard “  sun checking ”  and as a moulding wax in electro- 
typo processes. G. R .  N .

1146. Crystallography of W axes and Related Substances. L .  Ivanovszky  and J .  H . 
W redden. Petroleum, 1946, 9, 110.— 2. The crystallography o f thin  wax films pro­
duced under set experimental conditions w ithout the use o f solvents is discussed. In  
particular, the influence of the rates o f cooling and pressure on shape and growth of 
crystals is considered.

Microscopical exam ination was carried out using polarized light (crossed nicols), 
which gave more contrasting pictures than transm itted light or dark-ground illum ina­
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tion. Tho study of stress patterns in  the photomicrographs gives additional informa­
tion on the mechanism o f crystal formation.

Tho four mothods found most suitable w e re : (1) Slow , pressureless cooling; (2) 
slow cooling under slight pressure; (3) shock cooling under slight pressure; (4) 
shock cooling under pressure.

S trik ing  differences in  the structure of th in  films of paraffin wax are illustrated and 
deductions made concerning tho type of structures existing in  different layers of wax 
blocks. I t  is well known tha t samples taken from different parts of slabs or larger 
blocks m ay differ in  physical properties to some extent— e.g., in melting point. This 
m ay be due not only to segregation currents occurring during solidification, but also 
as a result of different crystallographic habits and molecular re-orientations.

K .  C. G. K .

1147. Crystallography of W axes and Related Substances. 3 (1), Photomicrographs.
L . Ivanovszky and J .  I I .  Wrodden. Petroleum, 1946, 9, 143-146.— A  selection of 24 
photomicrographs of various types o f waxes is given, the m olten m ateria l being treated 
as discussed in P a r t  2 (tho mothods of preparing the wax films are : 1. S low  pressuro- 
loss cooling; 2. S low  cooling under slight pressure; 3. Shock cooling under slight 
pressure; 4. Shock cooling under pressure). K .  C. G. K .

D erived C hem ical P ro d u c ts .
1148. Chemicals from Oleflnes. H . D . Axe. J .  Hoc. Dyers am i Colourists, 1946, 
62 (5), 129-132.— Petro leum  is now giving riso to a chemical industry sim ilar to, but 
■wider in scope than, tha t resulting from the d istillation o f other fuels such as wood and 
coal. The ava ilab ility  of defines from the petroleum industry in vast quantities at 
ve ry  low cost has resulted in the production of synthetic chemicals such as aliphatic 
alcohols and their compounds, esters and kotones, plastics, synthetic rosins, synthetic 
rubber, detergents, wetting agents, new drugs, hydrogen, and special types o f carbon 
black.

Tho cracking process, intended originally for tho production o f lower from higlier- 
molecular-weight hydrocarbons, in itiated this development. 40 gal o f fuel oil feed­
stock produce ca 1000 cu.ft. of gases, of which about 2 5 %  are olefinic, tho composition 
being governed to n large extent b y  tho cracking temperature. Tho chemical separa­
tion o f the more reactive defines gives rise d irectly  to  intermediates for chemical 
synthesis.

T yp ica l products such as isopropyl alcohol, diisopropyl ether, acetone, diacetone 
alcohol, m esityl oxido, m ethyl isobutyl ketone, diisobutyl ketone, sec.- and tert.- 
b u ty l alcohols, m ethyl ethy l ketone, a lly l alcohol, and chloride and m ethally l alcohol 
and chloride aro described, and examples of the ir industrial u tility  aro quoted. A t  
higher cracking temperatures, more unsaturatcd hydrocarbons (e.g., butadiene) and 
aromatics (e.g., benzene, toluene, and xylenes) can be formed from non-aromatic oils, 
especially in tho presenco o f catalysts and under high pressures. A lk y l phenols, of 
importance in resin and disinfectant manufacture, are produced in quantity, although 
tho yie ld  is re la tive ly  low compared w ith  tha t of other products.

H igh-tempcrature cracking of natural gas results in complete decomposition of tho 
hydrocarbons into hydrogen and carbon. Tho former is, after purification, used for 
ammonia (and fertiliser) p roduction ; the carbon formed has a different physical 
character from the carbon black made by  the re la tive ly  wasteful “  channel ”  process, 
and is o f use in rubber compounding. Because o f its rather unusual properties, it  is 
also o f va lue to the dyestuffs industry.

Pyro lys is  of the lower olcfines can also give rise to low-molecular-weight aromatics 
in re la tive ly  high yields. Higher-molecular-weight olefines (C ,-C !0) are also produced, 
and yie ld  products sim ilar to those mentioned above. T yp ica l examples are higher 
secondary alcohols (gum and resin solvents, and emulsion stabilizers) and sodium 
higher a lky l sulphates, which are polar and have extrem ely good surface-active 
properties (e.g., wetting, detergent, penetrating and em ulsifying action in water). 
Be ing  almost neutral, ve ry  difficult to hydrolyse and stable in  acid or a lkali, they are of 
particu lar value to the dyestuffs and textile industries. T hey  give good lowering of 
surface tension, and do not precipitate in hard water, since the calcium and magnesium 
salts are water-soluble, detergent, and surface-active. C. N . T.



ABSTRACTS. 3 5 9  a

1149. Chemicals from  Lighter Hydrocarbons. J .  E .  B ludw orth . Refiner, 1946, 
25 (5), 102-105.— A  goneral discussion is presonted o f tho possibilities o f m anufacture 
of chemicals from propane. A  tree o f chemicals from this hydrocarbon is depicted 
separately for tho four basic methods— viz., oxidation, pyrolysis, chlorination, and 
nitration. Proposals to utilize excess propane in  the m anufacture o f chemicals must 
be accompanied b y  consideration of m arket demand for these chemicals and the effect 
of the increased supply on the price. G. R .  N .

1150. Chemical Smokes and Smoke Screens. H . A . L e v y . Chem. Ind ., 1946, 
58 (6), 980.— Types of petroleum-based smokes, smoko-generating formulations and 
equipment, and peacetime applications aro discussed. Smoke screens aro o f two 
compositions— a dispersion of solid particles in a ir or dispersions o f m inute droplets in 
an atmosphere in  which they arc not converted into tho gaseous phase. Petroleum  
products aro used for m ilita ry  purposes; they are low in cost and form screens of 
good opacity and permanence. F o r  white smokes, lubricating oil fractions o f poor 
viscosity index to which 12-5% amm onium chloride has been added are vaporized, 
0-5-1 '7 %  sodium stearate being added to  increaso the viscosity of the oil, and thus 
prevent too rapid settling out of the chlorido.

Fo r camouflage purposes tin ted  smokes wero produced b y  adding dyes of the 
anthraquinone groups, such as auram ine “ O ”  for ye llow ; para-nitranilino and /?- 
naplithol for red, 1 to 3 lbs dye per gallon o f composition. W h en  pigments such as 
umbers and sienna instead o f dyes are used, two or more separate fluids aro consumed 
in a special smoko generator, tho pigments arc suspended in a vo latile  liquid vehicle 
of between 100° C and 200° C boiling point, tho liquid being adm itted to tho generator 
somo distance from where the oil vapour smoke fluid enters. P r io r m ixing yields a 
smoke in which the pigmented particles aro smeared in oil, and a whito smoko results.

F o r  continuous generation of volumes o f smoke tho exhaust mnnifold o f an intemal- 
combustion engine is used. The composition, supplied from a storage tank, flows 
through an atomizing nozzle fitted into tho exhaust manifold, and the smoke screen is 
discharged from tho pipe to form a curta in  8-20 ft high. A  Fo rd  Model A  standard 4- 
cyl engine can vaporize from 5 to 20 gal of Composition per hour. A  steam boiler 
can bo used, tho composition being adm itted through tho throat of a  Ven tu ri nozzle, 
whore it  is mixed w ith  steam and discharged to the atmosphere. A  blanket screen to 
shroud a square m ile can be produced for $200 per hour using a car exhaust; w ith  a 
steam generator the cost is S I 60.

Post w ar applications include screens to protect late m aturing crops from frosts, 
t he formation of fogs in the motion picture industry, and night visible smokes.

G . A . C.

1151. The Solubility of D D T  in  Kerosines. E .  E .  F le ck  and H . L .  Ila lle r . Industr. 
Engng. Chem, 1946, 38, 177-178.— 'The solubilities o f technical and pure D D T  in a 
number o f kerosines over the range + 30 ° to —30° C have been determined. I t  is 
indicated how the aniline point of a  kerosino m ay be used as a general guide to its 
solvent power for D D T . Tho addition of petroleum fractions rich in a lkylated  
naphthalenes retards tho crystallization from kerosine solution held a t — 30° C.

A . W .
M iscellaneous P ro d u c ts .

1152. Plastics from Petroleum 2 (2). Manufacturing Methods. W . S. Penn. Petrol­
eum, 1946, 9, 106.— V in yl Plastics. The production o f the following plastics is dis­
cussed : polythene, polyisobutylene (for use as a plasticizer for polythene) and po ly ­
styrene.

Acrylate Plastics. The acrylate and m ethacrylate plastics aro made usually from 
cither liydroxypropionic derivatives or from halogenopropionic derivatives. These 
substances are obtained from acetone, which is derived from petroleum. The best- 
known plastic o f th is type is perspex.

A lkyds  (or glyptals). These are made by  condensing polybasic acids w ith  poly- 
basic alcohols. The m a jo rity  of the compounds used can be extracted from petroleum.

Miscellaneous Plastics. There are several thermosetting plastics, some o f which are 
derived from petroleum. Most are made by  condensing one compound w ith  form ­
aldehyde— e.g., aniline, furfural, lignin, p-sulphonamide, etc. Silicone plastics are
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mado from silicone tetrachloride and various aliphatic and arom atic halidos. Nylon 
is mado by  condensing adipic acid and hexamethyleno diamine. Resins aro also 
made from chlorinated diphenyl, naphthalene, cumene, etc.

Synthetic Rubbers. These are probably tho most im portant of the synthetic materials 
derived from petroleum so far.

Tho most im portant synthetic elastomers aro G R - S  (approxim ately a  75 : 25 
butadiene, styrono copolymor), neoprene (a ehloropreno polym or), b u ty l (a 97-3 
isobutyleno; isopreno copolymer), and thiokol (in  principle, an ethylene disulphide, 
sodium polysulphide condensation product).

Various petroleum derivatives are used extensively as solvents in  both the natural 
rubber and synthetic rubber industries. K .  C. G . K .

1153. Plastics from Petroleum  3 (1). Production. W .  S. Penn. Petroleum, 1946, 
9, 164-165.— The article is devoted to production processes o f plastics from petroleum. 
Tho information given is summarized in a chart. Tho production o f the following 
types is discussed :

1. Protein, Urea and M elam ine— Formaldehyde Plastics. Tho on ly common raw 
m aterial derived from petroleum is formaldehyde.

2. Cellulose Plastics. Tho m ain cellulose plastics which m ay be m anufactured from 
chemicals derived from petroloum are tho acetate, aceto-propionate, nceto-butyrate, 
and tho ethy l and benzyl ethers.

3. Bakelite Plastics. These contain about 5 0 %  of formaldehyde. The phenols, 
cresols, etc., aro synthesized from benzene, toluene, and sim ilar hydrocarbons, which, 
w ith  certain exceptions, aro not extracted from petroloum in great proportions. 
How ever, tho output o f such hydrocarbons from petroleum could be increased.

4. V inyl Plastics. Petro leum  products are pre-eminent in this field, particu larly  
in  the U .S .A . and Canada. A  good example is P .V .C ., made b y  polym erizing v in y l 
chloride.

5. Acrylate P lastics. Acrylates m ay be obtained from petroleum in several ways. 
Acetone m ay bo prepared from propylene and m othyl m ethylacrylate from acetone. 
The acrylates and m ethacrylates m ay also be produced v ia  ethylene.

6. A lkyds. These are mado b y  condensing polybasie acids'and po lyhydric alcohols. 
Ph th a lic  anhydride, glycerol, and ethylene glycol aro the commonest starting m ater­
ials, although there aro m any others, most o f which m ay be obtained from petroleum. 
Eth y lene  glycol is read ily  made from ethylene, and phthalic anhydride from naph­
thalene, which in  turn  is obtained from potroleum. G lycorol, too, is now made on a 
large scale from propylene and isobuteno. K .  C. G. K .

1154. Ultrasonic Naftalan Em ulsion. M . M . N evyadom skii (from N a u ka  i  Zhizn ', 
1945, No. 4, 22). Petroleum, 1946, 9, 154.— O il emulsions were first made using 
ultrasonics b y  W ood and Bayle igh  in  1927. U ltrason ic emulsions o f oil for modical 
purposes were introduced b y  the author in 1935.

In  the course o f a study of the chemotherapy o f cancer the author discovered tho 
tumour-destroying action of N afta lan  petroloum (on test-animals) in 1930. A  6 8 %  
successful cure in mico was achieved by  direct introduction of N afta lan  gas-oil into tho 
nodules.

A n  obstacle in the w ay  of applying the method to human subjects was tha t tho oil, 
when introduced into the blood, would rap id ly  cause blockage of tho blood-vessels 
and death, as had been shown in tests w ith  animals.

To overcome these disadvantages, the oil has to bo introduced in such fine form 
that the dimensions of the oil particles would not oxceed those o f the erythrocytes, 
having a diametor of 6-12 micron. Using ultrasonics it  is possible to obtain an ideal 
disintegration o f the o il down to a droplet size of 0-5 micron and less. This is achieved 
b y  the vib ration  o f a m etal rod at a rate more than 1,000,000 times per second (w ith  
magneto-striction equipm ent) or of a quartz p late (in  tho case of apparatus operated 
by  a piezo-quartz crystal). A t  the same time, the emulsion formed is extrem ely 
stable. Such emulsions after storage for 1 to 3 years show almost no change in the 
size of the oil droplets. T h ey  are com pletely non-toxic. Experim ents on 1000 
animals have shown tha t a 1 2 %  gas-oil emulsion injection gives up to 9 0 %  cures 
o f tumours.
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During 5 years work a t the Moscow polyclin ic more than 15,000 injections o f such 

emulsions havo been given w ith  favourable prelim inary results. K .  C. G . K .

1155. Surface Active Compounds. H . H . Mosher. Am er. D yestu ff Reporter, 1946, 
35 (7), 168-173.— A  general review  is given of tho properties and mechanism o f opera­
tion of surface-active compounds, together w ith  a description o f their u t ility  in textile 
operations. T yp ica l examples of thoir use a s : (1) luboil emulsifiers for correcting 
yam  dryness ; (2) detergents ; (3) anionie dyeing auxiliaries ; (4) wetting, penetrating, 
dispersing, deflocculating, dye-retarding, softening, or finishing agents are quoted. 
Some surface active compounds aro antiseptic and moth-proofing, w hilst others m ay 
be developed into useful dye mordants, durable textile finishes, water-proofing, and 
fire-retarding agonts. C. N . T .

1156. W h y  Lead is Scarce. Anon. Chem. In d ., 1946, 58 (6), 978.— Tho principal 
reasons for the short supply o f load in tho U n ited  States are discussed.

Labour troubles a t the mines and smelters ; a  low  ceiling price ; inadequate explora­
tion to prove reserves during tho w ar years ; a  sudden reduction o f imports by  about 
3 0%  from the 1945 level are factors on tho supply side. Increased consumption due 
to tho requirements o f the housing programme, petroleum, and automobile industries 
havo made inroads into stocks. F o r  example, for the production of tetraethyl lead, 
it is estimated tha t 11,000 tons w ill bo required for tho second quarter o f 1946, 3 7 %  
higher than  for a comparable pre-war period. Tables givo stocks of p rim ary and 
secondary lead, to ta l lead supplv, and world lead production and consumption.

G . A . C.

1157. The Contribution of the E .R .A . to International Research on Transformer Oils.
P . W . L .  Gossling and A . C. M iehie. J . In s t. Petrol., 1946, 32, 356-364.— Th is paper 
deals w ith  the research on sludge and acid ity  in transform er oils, which has been 
carried out b y  tho E .R .A .  over a long period. A . H . N .

1158. Petrochem istry Directs Natural Gas Conversion at L ion  O il Co. P lant. A . L .
Foster. Oil Gas J . ,  22.6.46, 45 (7), 98.— Tho processes b y  which natura l gas is con­
verted to ammonium n itrate a t the Ozark Ordnance W orks, E l  Dorado, A rk ., is 
described.

Tho p lan t includes sulphur-removal, gas-rcforming, compression, and purification 
units, the ammonia synthesis p lant, a unit for conversion of amm onia into n itric  acid 
and for producing tho n itra to ; together w ith  aux ilia ry  power plants.

Sulphur is removed from tho raw  natural gas b y  reaction w ith  zinc oxide, tho oxide 
being regenerated by  heating. Low-pressure steam, superheated to 400° C, is mixed 
w ith tho purified gas, and enters tho reformer containing 97,000 lb o f nickel m etal 
catalyst supported on earth m aterial, about 22,000 cu.ft. o f gas being processed for 
each ton o f ammonia synthesized. Tho gas leaving the p rim ary  reformer now con­
tains on ly 1-5% of methane, w ith  11%  carbon monoxide, 11-9% dioxide, and 70-75% 
hydrogen. The gases are mixed w ith  a ir and go to tho four secondary reformers a t 
900° C, passed over the m etal catalyst, tho emerging gases now containing 9-6% carbon 
monoxido, 1 1 %  of tho dioxide, 5 7 %  hydrogen, and 21-4% nitrogen. The gas volume 
has now increased to 114,000 cu.ft./ton of ammonia produced.

Tho gases are now passed into the carbon monoxide converter a t 540° C and reacted 
w ith  steam over iron oxide (F e aO j) catalyst, to convert the monoxide into dioxide. 
A fte r this tho gases pass through a steam interchanger, a gas interchanger, and then a 
water-cooled tower, emerging a t 30° C, then conveyed to the compression unit, where 
the gas is compressed to 225 p.s.i.g. and water-scrubbed to remove carbon dioxide. 
The washing water is eausod to generate a portion of the electric power used by  passing 
it  through four Morris hydrau lic turbines which d rive a  750-kW A .C . generator. In  
the fourth and fifth stages o f the high-pressure compressors the gas is raised to  1800 
p.s.i.g., passed through copper ammonium form ate solution to remove a ll monoxide 
and dioxide, leaving a purified gas containing 2 5 %  nitrogen and 73-74% hydrogen, 
which is fed to the converter, where combination takes placo over a promoted iron 
catalyst to form ammonia, special cooling and ducting arrangements being made. 
The ammonia is oxidized by  burning in the presence o f p latinum  rhodium gauze a t
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900° C fina lly  to produce n itric  acid, which is m ixed w ith  amm onia to form tho nitrate. 
About 500 tons o f ammonia por day is produced.

I t  is anticipated that tho demand for fertilizer w ill exceed supplies. G . A . C.

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 . 
1159. An Analysis of the Effects of Fue l Distribution on Engine Performance. D . B .
Brooks. B ur. Stand. J .  Res. W ash., 1946, 36 (5), 425.— The effects on engine per­
formance o f typ ica l cases of m aldistribution of tho fuel-air m ixture in  a singlo-cylinder 
engino havo been examined. Re la ting  engine power to fuel consumption, engine 
performance curves were derived ana ly tica lly  from an em pirical equation for typical 
examples o f poor m ixture distribution.

I t  was shown tha t m inim um  specific fuel consumption is a  good index of distribution, 
improvement in this variable generally being accompanied by  im provem ent in other 
engino performance variables of interest.

A  method which has been developed for ascertaining the atta inab le improvement over 
a  given distribution is described. T . M . B .  M.

1160. The Diesel Process in  the En tropy Diagram. M . A bdu  Ib rah im  and K .  Elser. 
Sulzcr Tech. Rev., 1946, No. 3, 12-22.— Tw o m ain difficulties are encountered in the 
representation of tho working process in tliotem pernture-entropy diagram. These aro : 
(1) tho modification o f the physical and chemical properties o f tho working medium 
as a  result o f combustion ; and (2) the dependence in tim e o f tho heat supplied to tho 
gas on tho combustion and on tho flow of heat through the walls.

Eicholberg proposed a combustion lino for tho diesel process divided as follows : 
3 0 %  heat effectively supplied a t constant specific vo lu m e ; 5 0 %  a t constant prossuro 
and 2 0 %  a t constant temperature o f tho working gas. The articlo deals w ith  tho 
process in a more refined fashion, taking into account tho successive changes in the 
composition of the gas and the d istribution of the heat extraction through the cylinder 
walls over the wholo working cycle. A  new division o f tho heat supply to tho com­
bustion process in its separato parts is also proposed. The decisive factors in the 
problem are influenced by  engino design, and consideration was lim ited to the working 
process o f a 2-stroko diesel engine w ith  direct injection and moderate mean piston 
speed. A  practical example illustrates tho comparison o f tho new proposals w ith  those 
of Eicholberg. I .  G . B .

1161. Testing Engine Bearings. J .  Pa lsu lich  and R .  W .  B la ir . A ircraft Production, 
1946, 8, 409.— In  an abstract o f the paper read before the S .A .E ., details o f the follow­
ing properties and characteristics o f a ircraft engine bearings are given :—

1. M axim um  load-carrying capacity— tho tost rig  uses a test bearing identical w ith  
the crankpin bearing used in production engines.

2. F ric tio n  and lubrication characteristics— of h ighly loaded sleeve bearings in ­
vestigated on a 4-bearing friction machine designed by  U .S . Bureau  o f Standards.

3. Fatigue life— of various bearing materials and designs of splines on master-rod 
bearings.

4. Corrosion resistance— dono on a small laboratory (T B C ) machine developed by 
Shell Development Co.

5. W e a r resistance— on wear o f overlay norm ally used on silver and bronze bearings, 
duo to com bination o f wear and corrosion.

6. Cavitation— erosion resistance. I .  G. B .

1162. The Rolls-Royce Merlin. Anon. Aeroplane, 1946, 71 (1837), 162.— The 
artic le gives a  table of M erlins in c iv il and service use, and is claimed to be the most 
complete and accurate ye t published. The engine characteristics are described under 
the headings; m ark number ; take-off boost and b .h .p .; low-gear combat ratings, 
boost, b.h.p. and a lt itu d e ; high-gear combat ratings, boost, b.h.p. and a lt itu d e ; 
weight (d r y ) ; remarks (special features). I .  G . B .

1163. Athodyds for A ircraft, Anon. Flight, 1946, 50, 155.— The article discusses the 
characteristics and some possible applications o f the “  athodyd ”  or “  ram-jet.”  A t
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high speeds of flight tho dynam ic pressure o f a ir a t intake obviates tho need for a com­
pressor in tho conventional jot engines. The turbine, w inch serves on ly to d rive tho 
compressor, is also unnecessary. Th is leads to tho conception o f a forward-facing 
duct hi which a ir is compressed in a divergent portion, fuel added and burnt in tho 
pressurized region and ejected to produce expansion and je t reaction.

Disadvantages o f tho athodyd aro high fuel consumption (50-100% greater than gas 
turbino); necessity to provide launching power and low climb performance. U n like  
tho rocket, it  loses powor w ith  height, but gains in efficiency w ith  higher forward speeds. 
A t 40,000 ft  and w ith  speeds up to 900 m.p.li. tho turbine je t  provides greater thrust 
per unit frontal area than the athodyd, bu t beyond this speed the athodyd gives con­
siderably more thrust. On tho basis o f specific fuel consumption tho re la tive ly  large 
difference between je t and athodyd narrows a t forward speeds o f 1000 m.p.h. and 
greater.

Outsido official circles, little  is known of athodyd research in  G reat B r ita in , bu t tho 
recent R .A .E .  exhibition included a  hypothetical athodyd-propclled a ircraft. Another 
illustration depicted tho Leduc proposal for an a ircraft exhibited in  tho Pa ris  Salon in 
1938. In  tho U .S .A . the Johns Hopkins U n ive rs ity  and associated organizations appear 
to have produced evidcnco of the p racticab ility  o f this method o f propulsion. Tho 
U .S. N a v y  is experimenting w ith  a 70-lb athodyd (tho “  Cobra ” ) capable o f delivering 
thrusts sufficient for speeds up to 1500 m.p.h. In  Germ any, interest was also shown ; 
on tho D O  217 a Saengar athodyd was mounted on tho fuselage; Focke-W ulf proposed 
a machine w ith  two units at tho extrem ities of the ta il p lane and a W a lte r  bi-fuol 
rocket in tho ta il of tho fuselage for take-off p o w er; Hoinkel, Skoda, and Messor- 
sehmitt also mado practica l proposals. The flying bomb is correctly termed a “  s tu t­
tering ”  or “  pulsating ”  athodyd. I .  G. B .

1164. Allis-Chalmers Gas Turbine. Anon. Diesel Power and Diesel Transportation, 
M ay 1946, 24 (5), 596 ; M ay  1946, 24 (6), 720.— Recognizing tho need for a gas turbine 
test unit capable of testing high-temporature materials under full-scale service con­
ditions, the Bureau of Ships o f the U .S . N a v y  arranged in  1940 for Allis-Chalmers to 
dosign and construct a 3500-h.p. experimental gas turbine un it capable o f operating 
at 1500° F ,  and which  was subsequently installed at the U .S . N a va l Engineering 
experimental station a t Annapolis in  1944. Tho experimental un it was designed to 
supply inform ation to guide designers of future gas turbines for operating a t this 
temperature for industrial and marine applications. The unit has been under test a t 
progressively increasing turbine inlet temperatures for about two years.

The fundam ental problems are discussed, and service and industrial requirements 
reviewed.

Features of the design of this experimental unit and tho roasons for tho particu lar 
layout adopted are discussed in  detail. F o r  convenience o f m aking the necessary 
observations and for utm ost accessibility during test a  parallel arrangement was used 
in which one turbino drives the gas generator compressor and the second tho power 
turbino, coupled to a water-brake for power measurement. A ir  leaves the gas genera­
tor compressor a t 45 lb gauge and is passed v ia  a counter-flow heat exchanger, where at 
full load its temperature is raised by  tho turbine exhaust gas from 363° F  to 750° F ,  
into two horizontal combustion chambers, supplying tho gas generator turbine and 
tho power turbino separately. These two turbines are sim ilar, having five stages and 
operating a t 5200 r.p.m ., excepting tha t tho latter has slightly longer blades and is 
fitted w ith  an air-operated internal by-pass which is opened for starting. The high- 
tempcraturo turbine wheel is a ir cooled. Tho blades and discs are constructed from 
T im ken steel a lloy containing 1 6 %  chromium, 2 5 %  nickel and 6 %  molybdenum. 
The 20-stage axia l flow a ir compressor has a full-load capacity of 40,000 cu.ft/min. a t 
45 lb/sq. in. gauge and an efficiency o f 8 5 % . Turbines and compressors aro fitted 
w ith  sleeve bearings.

The combustion chambers each have a single oil burner. A ir  necessary for com­
bustion passes through a central flame tube, the remainder flowing between the flame 
tube and tho outer w a ll o f the chamber, thus reducing the w all temperature and avo id ­
ing the need o f refractory materials. The m aximum heat release is 2,500,000
B.Th.U ./cu.ft/hour. No. 2 furnace oil is used as fuel. I t  is predicted tha t boiler and 
fuel m ay bo used for marine applications and powdered bituminous coal for industrial 
installations.
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Tho unit can bs started up by  motoring up to 25-35% fu ll speed b y  an electric 

motor of loss than 100 h.p. Testing procedure is outlined and instrumentation 
described and some test results are given. 50 hours havo been run at in let tempera­
tures of 1350° F ,  and it is estimated tha t tho overall p lan t efficiency a t in let tempera­
tures of 1500° F  w ill be about 4 0 % . C. D . B .

1165. “  Je t  Propulsion.”  F .  B . Halford . J .  R oy. Soc. A rts, 1940, 94, 576.— Tho 
author deals specifically w ith  tho possibilities o f jet-propelled c iv il a ircraft and states 
the broad principles o f je t propulsion, o f increased flight speed and its lim itations and 
compressibility. F o r  a hypothetical high-altitudo air-liner, 4 units each developing 
2550 lb thrust a t 40,000 ft would bo required. Cruising a t 600 m.p.h. possiblo future 
characteristics would be— expansion ratio  15 : 1 ; compressor efficiency 8 5 % ;  com­
bustion chamber “  drag ”  efficiency 9 5 % ;  turbine efficiency 9 0 %  and specific fuel 
consumption 0-8S lb/hr/lb thrust. The weight would bo about 6000 lb and overall 
diam eter 60 inch. Tho author completes his caso b y  indicating the lower operating 
costs possiblo w ith  jet-propelled a ir liners. I .  G . B .

1166. Precision Sheet Metal W o rk  in the A ircraft Gas Turbine. Anon. Aircraft 
Production, 1946, 8. 414.— A  review  is given o f the methods of m anufacture of com­
bustion and exhaust systems b y  the B u rn ley  group o f Joseph Lucas, L td . A  large 
proportion o f sheet m etal is used in  the construction o f combustion systems, and much 
o f it  m ust w ithstand high operating temperatures, while tolerances o f m any o f tho 
components aro fine for this class o f work.

P a rticu la rly  interesting are the accounts given of the methods used for deep-drawing 
and resistance welding of N iinonic sheet; radiological inspection and metallographic 
exam ination o f welded joints and processes in  the assembly o f swirl-vano units.

I .  G . B .

1167. A lum inum  Alloys for H igh-Duty Engine Bearings. H . Y .  Hunsicker and 
L .  W .  Kem pf. Diesel Power and Diesel Transportation, J u ly  1946, 24 (7), 856.—  
Experim enta l work conducted b y  the A lum inum  Co. o f Am erica on aluminum 
bearings for engines has evolved some promising alloys, and the paper describes tests 
conducted on two o f these— nam ely A l-Sn-Cu-N i.contain ing 6-5% tin , 1 %  nickel, and 
1 %  copper, A l-Sn-Si-Cu  containing 6-5% tin , 2-5% silicon, 1 %  copper, and 0-5% 
nickel, the balance in  each case being made up w ith  alum inum  of com mercial purity. 
Test results obtained on a bearing fatigue testing machino, a scuffing test machine, 
and Tim ken machine are reviewed, the performance being compared w ith  steel-backed 
tin  babb itt and copper lead bearings. These and subsequent service tests show a 
marked superiority in several respects o f the alum inum  alloys, particu larly  w ith  regard 
to load capacity, em bedib ility, and friction under high loads. T hey  are stated to 
have a high resistance to corrosive a ttack  by  organic acids and perm it the use of 
compounded lubricating oils. Jo u rn a l wear was sim ilar to tha t obtained w ith  copper- 
lead bearings, and greater than tha t o f babbitt bearings. Mention is mado of tho need 
for certain design changes in adapting existing equipment to take alum inum bearings 
and methods o f m anufacture are briefly described. C. D . B .

M i s c e l l a n e o u s .
1168. D ictionary of Technical Petroleum Terms. Anon. R iv. Ita l. Petrol., 1946, 
14 (158), 18-19.— A  further instalment o f a series. Terms are given in Ita lia n  w ith  
the ir English, French, Spanish, and Germ an equivalents. V , B .

1169. Jap an ’s Post-W ar Petroleum  Needs Estim ated at Less than H a lf Those of Prewar.
W .  W .  Burns. Oil G a sJ ., 13.7.46, 45 (10), 70.— The Petroleum  A dviso ry  Board  set-up 
is described ; it  is composed of civilians loaned from four petroleum concerns, the 
Asiatic, Standard-Socony, Caltex Tido W a te r and, in tho future, one from the Union 
O il Co. of California, who act solely for General M acA rthur and who have on ly limitod 
communication w ith  their firms under M ilita ry  censorship. Fu tu re  operations of the 
companies w ill be as a jo in t organization, even when Ja p a n  eventually  (several years
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at least) is opened to foreign commercial enterprise. Tho relationship w ill bo as 
follows : “  The m ilita ry  w ill import a ll petroloum products for m ilita ry  use and w ill 
retain ownership. Tho contractor (the five companies) w ill receive and store theso 
products and w ill transport tho products required to m aintain  prescribed lovels in all 
Arm y depots nnd distribution points in Jap an . Tho contractor as directed w ill ship to 
points outside Ja p a n  and to allied occupation forces.”  Tho c iv ilian  and m ilita ry  oil 
requirements w ill split a t tho tanker and in no w ay  interfere w ith  each other, tho 
civilian supply being distributed b y  the Japanese-directed Petro leum  D istributing 
Co-ordinating Committee, under m ilita ry  control, as a t present. Inspections wero 
mado of 15 refineries, 8 synthetic o il p lants, and 15 distributing installations and i t  was 
decided to allow  the refining of 329,000 brl (tho crude oils in  stock) during the three 
last quarters o f 1946. The recovered hidden m ilita ry  stocks are discussed, so far 
those found have been used for c iv ilian  consumption. N o  importation is allowed for 
this purpose. Tho Petroloum  A dvisory Group have estimated that Ja p a n ’s postwar 
petroleum needs to be from 12,000 to 16,000 brl/day, tho prewar amount being 40,000 
brl/day. N orth  and South Sakhalin  production was about 12,000 brl/day. Syn thetic  
fuel production in  1944 was 718,000 barrels, five out of 7 synthetic plants aro to bo 
altered to m anufacture ammonium sulphato instead o f aviation  fuel. Ja p a n ’s 
indigenous oil production w ill never am ount to much ; tho reservos aro estimated at 
only 12,000,000 barrels. Fo r 1946 tho production is estimated a t 1,400,000 barrels 
representing about 3 0 %  o f her needs. Re finery  capacity is about double tho indigen­
ous production. U n til norm al commercial operations aro resumed tho Petroleum  
Advisory Group w ill function and constantly review  a ll phases of Ja p a n ’s oil economy. 
General M acA rthu r has appointed a civ ilian  custodian who w ill eventually  work out 
some method o f solving foreign property ownership. W .  H . C.

1170. German Oil Industry. 15. O. Lislo. Petroleum, 1946, 9, 160.— A  survey of 
present conditions in  the Germ an oil industry. I t  is shown tha t tho restoration o f the 
industry so far carried out is inadequate to meet the m inim um essential c iv ilian  
requirements. K .  C. G . K .

1171. Aviation  at W o rk . H . D avid . Oil Gas J . ,  22.6.46, 45 (7), 78.— Tho use o f a ir­
craft in tho petroleum industry is reviewed. In  addition to tho transport of executivo 
personnel tho aeroplane is employed for oil exploration and mapping, in tho trans­
portation of supervisory personnel to and from tho wells, and of small equipment. 
Survey of tho intended route for a  pipe lino and the patrolling o f existing lines are more 
easily accomplished by the uso o f tho aeroplane ; they aro also equipped as flying 
laboratories to follow up ground tests on fuels and lubricants. O il companies em ploy 
pilot salesmen in  their aviation  sales departments, tho latter to contact field offices, 
airline and airport executives and aircraft manufacturers. Exp loration , drilling and 
supply of special equipment in  foreign areas where communications are poor or non­
existent aro facilitated  by  aviation. G . A . C.

BOOKS RECEIVED.
Review  o£ Petroleum Geology in 1945. F .  M . V an  T u y l and IV . S. Levings. Pp .

203. Golden, Colorado : Colorado School o f Mines, 1946.
No. 3 of Vo l. 41 o f tho Q uarterly  of tho Colorado School o f Mines comprises the 

fourth of the annual reviews of petroleum geology prepared under the sponsorship 
of tho Am erican Association of Petroloum Geologists. I t  covers im portant 
developments in its subject during 1945 and an innovation in the present issue 
is a section on exploration and development in fields other than in the U n ited  
States. A  valuab le feature is tho bibliography o f 59 pages, tho entries being 
arranged under subject and geographical headings.

Anaerobic Corrosion of Iron  in Soil. R .  L .  S tarkey and K .  M. W righ t. Pp . 108.
New  Y o rk  : Am erican Gas Association, 1946.

This report includes the results of the Am erican Gas Association Iro n  Corrosion 
Research P ro ject which had the specific object of studying conditions favouring
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microbial corrosion in soil and of gaining inform ation concerning tho mechanism of 
the corrosion process in order to ascertain means of detecting corrosive locations. 
A  bibliography of 203 references is included.

A Survey of General and Applied Rheology. G. W . Scott-Bla ir. Pp . 190 +  xv. 
London : P itm an , 1945. 18s.

Starting  w ith  a historical and general introduction to rheology, consideration is 
then given to rheological phenomena and their measurement, the latter part of tho 
book dealing w ith  rheological interpretations nnd tho evidence o f psycho-physical 
investigations.

Solvents. Thos. H . Durrans. 5th edn. reprinted. Pp . 202 +  x v ii. Lo n d o n :
■ Chapm an &  H a ll, 1946. 17s. 6<7.

In  this latest edition tho section dealing w ith  petroleum hydrocarbons has been 
rewritten. In  general form tho book follows its predecossors, P a r t  I  dealing with 
the scientific fundamentals broadly and P a r t  I I  discusses tho ind ividual solvents.

Modem Synthetic Rubbers. I I .  Barron. 2nd cdn. reprinted 1945. Pp . 355 +  xii. 
London : Chapm an & H a ll, 1945. 28s.

P a rt  I  deals w ith  general considerations of natural rubber and synthetic rubbor- 
like materials and the economics of synthetic elastic materials. In  the second part 
the chemical and physical background o f thoso materials is discussed, while Pa rt 
I I I ,  which occupies h a lf tho book, is devoted to 18 chapters on the technology of 
synthetic elastic materials. Petro leum  as a raw  m ateria l for synthetic rubber is 
covered in 24 pages in  chapter 7.

Jou rna l of the Iron  and Steel Institute, Vol. C L I ,  1946. Pp . 775 +  x iii. London : 
Tho Iro n  and Steel In stitu te , 1940.

Th is volum e contains a  paper on “  Em ulsions o f O il in  W a te r  as Corrosion 
Inh ib ito rs ,”  b y  P .  Ham er, L .  Powell, and E .  W .  Colbeclc ( I .C . I.  L td ., A lka li 
D ivision) which describes an investigation undertaken w ith  tho object of pre­
venting corrosion in  recirculating cooling-water systems.

Proceedings of the A .S.T .M . Vol. 45, 1945. Pp . 1058 +  v i. Ph iladelphia, Pa . : 
Am erican  Society for .Testing M aterials, 1946.

Th is volum e contains tho 1945 reports o f the various A .S .T .M . committees, 
including tha t o f Committeo D-2 on Petro leum  Products and Lubricants, D-3 on 
Gaseous Fuels, D-9 on E lec tr ica l Insu lating  M aterials, and D-16 on Industria l 
A rom atic Hydrocarbons.

Compilation de los Estudios oflciales Geologicos en Colombia. Vol. 6. Pp . 504. 
Bogota : N ational Geological Service, 1945.

A  series o f papers covering part of a general survey of the mineral wealth of 
Colombia. Tw o supplements are included in separate bindings : the first (pp. 33) 
consists o f a large-scale geological m ap o f Colombia w ith  accompanying explana­
tions, and the second (pp. 127) contains a complete bibliography o f previously 
published works on the geology and geography of tho country. A . C.

Bolotin de M inas y Petroleos. No. 150. Pp . 199. B o g o ta : M in istry  of Mines and 
Petroleum , 1945.

A n  account of official proceedings whereby granting of certain concessions for 
exploiting the crude oil and m ineral resources of Colombia, and w ithdraw al of 
others, was made legal. A . C.

Mem oria del M inistro de M inas y Petroleos al Honorable Congreso Nacional. Vol. I  
(supplement). Pp . 143. Bogota : National Press, 1946.

Report of tho nowly elected M inister of Mines and Petroleum  on the progress 
of his M in istry  since taking office. The report includes current production figures 
for petroleum, silver, and gold, and gives details o f work undertaken on behalf of 
the M in istry  b y  the recently commissioned N ational Laboratories in Bogota.

'' , '  A . C.



IN S T IT U T E  N O T E S .
O c t o b e r ,  1940.

“ OIL F IR E S .”
During the late war much contact occurred between “ Fire 

Fighters ” in general and “ Oil Men,” who fight rare peace-time 
fires “ incidentally.” Much good has accrued from these con­
tacts and m any lessons are to be learned from “ experience ” and 
“ experiments.”

At the Meeting of the Institu te on December 11, which incidentally 
creates a precedent in being a joint meeting with the Institution of 
Fire Engineers, the “ experience ” is being well presented by Mr. 
E. P. Lancashire, who was active on behalf of the Petroleum Board 
in most major war-time oil fires. “ Experim ent,” with most 
interesting results, is presented for Lord Falm outh’s Departm ent 
by Dr. Burgoyne and Mr. N. 0 . Clark.

Do you know what really happens when a pool of oil burns ? ? ?
E x tra  effort to attend  will be well repayed and will help to ensure 

good discussion.
Preprints will be available on application to the Secretary.

STUDENTS’ SECTION (LONDON BRANCH).
After a lapse of six years the London Branch of the Students’ 

Section is resuming its activities. In  order th a t its programme shall 
be representative of the wishes of all members an exploratory meeting 
has been arranged for 6 p.m. on Monday, November 18, 1946, a t 
Manson House, 26, Portland Place, London, W. 1. Light refresh­
ments will be provided a t 5.30 p.m.

Through the courtesy of the Anglo-Iranian Oil Co., Ltd., a visit 
to  the Eakring Oilfields has already been arranged; details will be 
announced a t the meeting. Any further information can be 
obtained from N. E. F. Hitchcock, Stifford Cottage, High Street, 
Cranford, Middlesex. (Telephone : Hayes (Middx.) 1278.)

INSTITUTE OF PETROLEUM ELECTRICAL CODE.
A suggested Code of Electrical Practice applicable to conditions 

•in the petroleum industry has recently been issued by the Institu te 
of Petroleum. A survey of current practices disclosed th a t a con­
siderable diversity prevailed, particularly on oilfields, and to a
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lesser extent in refineries and installations overseas. There was 
thus a general demand in the industry for a document such as this 
Code which would be representative of the considered views of the 
industry itself based on experience of its special conditions and 
which would give general guidance on the selection and methods of 
installation of suitable electrical equipment for each type of opera­
tion encountered. I t  was felt th a t this would be helpful also to 
British manufacturers interested in supplying its needs.

The Code embodies the results of an exam ination by a committee 
of engineers of the practice adopted by the major British oil com­
panies, and also of Codes of Practice,- Regulations and legal require­
ments applicable to the industry both in Great B ritain and abroad, 
including in particular various American codes and publications.

Account has been taken where appropriate of the Codes of Practice 
and Standard Specifications produced by such British authorities 
as the Institution of Electrical Engineers, British Standards In s titu ­
tion, the Ministry of Fuel and Power, and the Factories Departm ent 
of the Ministry of Labour and National Service.

The scope of the Code is somewhat wider than  is usual in codes 
of this kind, since its field of application embraces conditions and 
operations throughout the industry from the oil well to the delivery 
of finished products. Furtherm ore, it is not confined to offering 
guidance in regard to  the use of electricity for lighting, power and 
instrum ents, bu t takes account also of the problems arising from 
accumulations of static electricity which may be produced in certain 
operations in the industry, and also of protective measures th a t may 
bo taken against the effects of electricity in the form of lightning.

W hilst the Rules and Recommendations embodying the practice 
suggested in the Code are comparatively brief, a number of schedules 
are included to describe and explain the arguments upon which 
these are based. One of these reviews the incidence of risk of a 
fire arising from electrical causes and discusses preventive measures, 
and attem pts to classify in a logical manner the conditions giving 
rise to  such a risk and the areas over which dangerous conditions 
may be considered to exist. Another schedule deals a t some length 
with the question of the generation of static electricity. Another 
gives notes on protection against lightning. The suggested Rules 
are divided into groups, for each of which there is a corresponding 
explanatory schedule, and it is considered th a t these explanatory 
schedules should therefore not only facilitate the interpretation of 
the Rules, bu t enable suitable practice to be adopted in regard to 
unusual applications of electricity th a t may arise from time to 
time.

In  a foreword to the Code the Council of the Institu te  point out 
th a t it represents their present views and is issued provisionally at 
tfiis stage with a view to experience being gained in its application, 
after which it will be reviewed and either confirmed or amended as 
m ay then be found desirable.

The price of this 77-page publication is 5s., post free, and copies, 
arc obtainable from the offices of the Institu te.
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ELECTION TO COUNCIL. 

The attention of members is drawn to the following extracts from 
the By-Laws governing election to the Council of the Institu te  :—

(а ) The  Council of the In stitu te  shall bo chosen from the Fellow s and 
Members only.

(б) E v e ry  Fellow , Member, and Associate Mem ber o f the In stitu te  
m ay send in w riting to the Council the name o f a Fe llow  or Member 
whom ho desires to recommend for election to tho Council. Th is 
nomination must be signed by a t least nine other Fellows, Members, or 
Associate Members and delivered to the Secretary not later than 30th 
day of Novem ber in any year. No Fellow , Member, or Associate Member 
m ay sign more than one Nom ination Paper in  any one year.

APPLICATIONS FOR M EM BERSHIP OR TRANSFER.
The following have applied for admission or transfer to the Institu te . In  

accordance w ith  the By-Law s, the proposals w ill not bo considered un til the 
lapso o f a t least one month after the publication of this Journal, during 
which time any Fellow , Member, or Associate Mem ber m ay communicate by 
letter to the Secretary, for the confidential information o f tho Council, any 
particulars he m ay possess respecting tho qualifications or su itab ility  of the 
candidate.

The object of this information is to assist the Council in grading tho 
candidate according to the class of membership.

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

Applications for Membership.
A l- A n w a r , Moliamed Salah Edd ine, Engineer, Shell Company of Eg yp t, L td ., 

A lexandria. (H. A . Black-more ; D . R . Howgill.)
B i c k e r t o n ,  R ichard  Samuel, Engineer, M atthew  W e lls  & Co.-, L td . (V . H . 

Stott ; M . Mason.)
B r o c k ,  Thomas A rthur, Ju n io r Technical Assistant, Anglo-Iraniun O il 

Co. L td . ( IF .  H . Thom as ; .4. It. Javes.)
C l a r k e , A lb e r t  E d w a rd . R e se a rc h  C h em is t, J o s e p h  L u c a s  L td .  (F . H .

G arner; A . H . N issan.)
F i t z g e r a l d ,  Pa trick , Company D irector & Sales Manager, Southern Capital 

O il Co. L td . ( J .  H . Parley ; If. R . Dunn.)
H itg lu -S ’ , Eugene Lou is Pierre, D irector General, Societe miniere ties sehistes 

bitumineux. ( IF .  .4. KeightUy ; A . E . D unstan.)
J o n e s , Ernest Jam es, Accountancy Assistant, N ational O il Refineries L td .

(R . B . Southall ; E . Thornton.)
L l o y d ,  Ronald  Edgar, Assistant D istrict Operator, Petro leum  Board .

(C. Chilvers ; R . D. Streeton.)
N e l l e n s t e y n ,  Frcderik  Ja n , D irector o f  the State Road  Laboratory, The 

Hague, Holland.
N i s b e t ,  Hugh B ryan , Professor of Chemistry, H erio t-W att College, Ed inburgh.

(R. Crichton ; S . J .  M . Auld.)
N u t t a l l ,  Alfred  Laurence Falk iner, Petroleum  Geologist, Petroleum  Division, 

M in istry  of Fue l and Power. (T. D ew hurst; G. IF . Lepper.)
S t o t h a r d ,  Thomas H a ll. Research Section Leader, B ritish  Celanese L td .

(G. M . Dyson ; A . IF . Bottler.)
T a i t ,  K e i t h  Gordon, Constructional Engineer, U n ited  B ritish  Oilfields o f 

Trin idad  L td . (R . D. Crook ; IF . R . P . Hodgson.)
W h y t e ,  Daniel, Lubrication  Engineer, Anglo-Iranian O il Co. L td . (S. M .  

A uld  ; E . R . Blane.)
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Applications for Transfer.
A u l t , W illiam  Sinclair, Chief Technical Adviser, Shell-Mex and B .P .  L td .(J. A . Oriel ; E . LeQ. Herbert.) (Member to Fellow.)
C a r d e r ,  W illiam  Aubrey, B r itish  Mexican Petro leum  Co. L td . (H . C. Tett ;H . F . Jones.) (Student to Associate Member.)

. C a s t l e ,  A rthu r Frederick, Assistant Production Superintendent, Apex 
(Trin idad) Oilfields L td . (A . H . Richard ; H . W . Reid.) (Associate Member to Member.)

NEW  MEMBERS.
The following elections have been made by  the Council in  accordance w ith  

the By-Law s, Sect. IV ,  para. 7,
Elections are subject to confirmation in accordance w ith  the By-Law s, 

Sect. IV ,  paras. 9 and 10.
A s Fellows.

M e a d ,  Brian .
S a l o m o n ,  Tobie G.

C o u r t a n .  Maurice M. 
G o l l i n ,  G. J .  
M a x w e l l ,  G. B .

J a v e s ,  A . R . 
M o o r e ,  P .  H .

B a d d i l e y ,  J .  R . 
B i d d o l p h ,  G. W . J .

B o o n ,  C yril B .  
B r o o k s ,  Ro y . 
B u t l e r ,  A . H . S. 
D a y ,  S .
F i r m i n g e r ,  John . 
H a l l ,  P .  C . 
H o l m e s ,  G .  W .  D . 
J a o g e r ,  H .

Transfers to Fellow.
T h o r p e ,  T . C. G .

A s Members.
F o t h e r o i l l ,  H . C. S . 
S m i t h ,  Clement G .

Transfer to Member.
B a l f o u r ,  N \  R .

A s Associate Members.
J e n n i s o n ,  J .  A . 
L a n g s t o n ,  R . P .  
L i t h e r l a n d ,  F .  W . 
M i l l e r ,  W . G.
R e e s ,  L .  M . J .  
S t r o u d ,  H .  J .  
W a l k e r ,  A. 
W i l l i a m s ,  H . D .

Transfers to Associate Member.
B o w k e r ,  Thomas D .  P e r k s ,  J .  G .
P a r r , R .  W .

A s Student.
P a u l ,  P . F .  M .

PERSONAL NOTES. 
H . D. F l e t c h e r ,  M.I.Meeh.E. (Member), attorney and general 

manager of Apex (Trinidad) Oilfields, L td., is retiring this year after 
twenty-three years with the company. 

He joined the company in 1923 as assistant manager and field 
superintendent and was appointed to  his present position in 1937. 
He will be succeeded by L. A. Bushe (Member).



IN ST IT U T E  NOTES. V
SILVER JU B IL E E  OF AGWI PETROLEUM  

CORPORATION, LTD.
Founded in 1920, the Agwi Petroleum Corporation Ltd. should 

have celebrated its Silver Jubilee last year, but the function was 
delayed until September 6, 1946, and this enabled most of the 
ex-service men to be present.

Mr. H. D. Demoulins, a Director, presided over the gathering of 
around 500 in the Guildhall a t Southampton. Mr. Demoulins 
referred briefly to the history of Agwi and to the fact th a t one of 
the earliest processes operating a t the refinery was vapour-phase 
cracking, v ’ith  which the name of Sir Oliver Lodge was associated.

Referring to the Fawley Refinery, Mr. Demoulins expressed the 
Board’s adm iration for the loyalty and devotion shown by the staff 
during the blitz period. W ith regard to Agwi’s part in the war 
effort, he said th a t in the 15-months from D-Day they had handled 
2-million tons of oil products and received and bunkered over 
2,000 ships. He also mentioned th a t Fawley had been a baso for 
Pluto and the southernmost point of the British pipeline system.

Concluding, Mr. Demoulins said th a t post-war problems would 
take them  into a wide field, and th a t the Fawley refinery had an 
im portant contribution to make to the national economy.

AUXILIARIES for the OIL INDUSTRY

I
BW elrl

S team , D iese l o r M o to r- D rive n  P u m p s, R e c ip ro ca l and  C en trifu g a l types, 
fo r  a l l  re fin e ry  du ties ; H e a t  Ex ch a n g e rs  ; A i r  Com pressors ; and a ll  p o w e r 
p la n t a u x ilia r ie s  fo r  B o ile r  Feed in g  and  Feed  H e a tin g . W r i t e  fo r C a ta lo g ue  
Sec tio n  I E . 8  “  W e ir  P u m p s  fo r the O il In d u s t ry ” .

G. & J. WEIR LTD., cathcart, GLASGOW, S.4
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LARGE DIAMETER PIPES, ETC.



Recent developments in radio science present the surveyor with 
a new instrument o f extreme utility and precision, this is the 
Decca Navigator. Surveyors engaged in completing the accurate 
mapping o f large areas o f both land and sea will find that by 
using the Decca Navigator the work can be accomplished in but 
a fraction o f the time required by older methods.
Working from an easily erected transportable radio transmitting 
station the Decca Navigator gives a continuous fix  o f position on 
direct reading dials for boat, plane or mobile party, to a degree 
o f accuracy so high and at a time cost so low as to revolutionise 
the whole practice o f  surveying.

The Decca Survey Department will gladly quote you for 
a Navigator equipment to suit your specific needs ifyou 
will tell them the nature o f your business and the areas 
you propose to survey. I f  required, a Decca Engineer will 
be sent to 'discuss the matter with you. No obligation 
will be incurred.

The Deeca N a v ig a to r  C o m p a n y ,  L i m i t e d
(S u rv e y  D e p a r tm e n t)  1-3 B r ix to n  R o a d , L o n d o n , S .W .9  

t e l e p h o n e :  R e l i a n c e  33  11 t e I e g r  a ms  a n d  c a b l e s : D e c n a v ,  L o n d o n  
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M A N U FA C T U R ER S
OF

METERS
FOR

P ETR O LEU M
P R O D U C T S

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

FLO W  CONTROL P R O B L E M S 

OUR S P E C IA L IT Y

Illu stration  shows M oto r-driven  Port­
able U nit with A ir E lim in a tio n  Device.

•
HEAD OFFICE AND WORKS:

B E L L E  I S L E  

L O N D O N ,  N . 7

OF
LO N D O N

    ..
TA S/SC IOO
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TENFOLD
IMPROVEMENT
IN
TOLUENE
REGULATOR
PERFORMANCE

This re co rd  of an actual 
experim ent shows how  
the SU N V IC  P roportion ­
ing Head, used w ith any 
S t a n d a r d  T o l u e n e  
Regulator, im proves the 
fineness of regulation, 
g iv ing  a stability of the 
o rd er of 5 m illi-degrees .

The SU N V IC  P roportion ­
ing  Head is norm ally  used 
in  conjunction w ith a 
SU N V IC  Type  E A  2/T 
E lectron ic  R e lay . This 
apparatus is fully d es ­
c rib ed  in  Techn ical P u b ­
lication E A  11/13. P lease 
request a free copy today.

ELECTRONIC
CONTROL

SÜNVIC C O N TR O L S L TD . 
STAN H O PE HOUSE, 

K EA N  STR EET, 
L O N D O N , W .C .2



Newman, Hender & Co. Ltd

PULSOMETER PUMPS

r EADINO

NEW M AN-M ILLIKEN G LA N D LESS  
LU BRICATED  PLUG VALVES ON 
AN O IL DISTRIBUTION MANIFOLD

Newman-Milliken Valves are 
deservedly popular w ith oil 
field engineers because, unlike 
all other valves of this type, the 
Newman-Milliken employs a 
parallel plug which is never 
rai.sed from its seating during 
operation. Consequently no 
grit or foreign mattercan enter 
between the valve seating sur­
faces and cause jamming or 
“ freezing.”  Newman-Milliken 
Valves are made In a variety of 
patterns and metalssuitablefor 
all oil field services, particularly 
for “ Christmas trees”  and mud 
lines up to 5,000 lbs. working 
pressure per square Inch. Full 
details gladly sent on request.

Sole Makers 
under licence, 
excluding the 

U.S.A.

FOR OIL FIELDS AND OIL REFINERY SERVICES

OIL PUMPING

pulsometec 6nguuering£°Il‘1 Reading
E N G L A N D  Established 1875

Kindly mention this Journal when communicating with Advertisers.
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LUMMUS W I L L  HELP YOU PLAN

W rite  fo r copy o f ‘4 Developm ent 
o f  the  Postwar Petroleum  
Refining P ic t u r e ”  an in terest- 

* in g  a n a lysis a nd  p redictio n  o f  
p o s t - w a r  R e f i n i n g  a n d  

M a rketin g  D evelopm ents.

NEW LUBE OIL P L A N T S . . .

. . .  to produce maximum yields of high 
grade lube stocks at minimum cost.

. . . to meet changing marketing conditions.

For three major oil companies, Lummus is now 
building three lube oil plants— eleven units in all 
— incorporating vacuum distillation, propane de- 
asphalting, solvent refining, solvent dewaxing, and 
clay finishing. These plants will have atotal capacity 
of7,500 barrels offinished oil per day. Incidentally, 
when completed they will be the 15th, 16th and 
17th solvent refining plants and the 20th, 21st and 
22nd solvent dewaxing plants designed and built 
by Lummus.

Lummus engineers are available for a thorough 
study of individual problems. They are ready to 
project processes through laboratory and semi­
commercial operation, and equipped to determine 
construction and operating costs for a thorough 
consideration of the economics of each proposal. 
Lummus Laboratories and pilot plants have every 
facility for lube oil evaluation, including propane 
deasphalting, solvent refining, solvent dewaxing 
and clay finishing.

Are you interested in modern low-cost lubricating 
oil plants ?

R. H. DODD
Representing The Lummus Company
78 Mount Street, London, W .I,

England.
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IDEAL D R IL L IN G  E Q U I P M E N T

P a r t i c u l a r s  o f  
IDEAL Equipment  
f u r n i s h e d  on  
request.

For the deepest and most severe drilling successful 
operators use the most reliable equipment.

IDEAL Consolidated Rigs are known and used in all 
deep fields for their reliability and efficiency, and their 
assurance of continuous and trouble free operation.

The illustration shows the IDEAL No. 125 Consoli­
dated Draw-works (rated for 15,000 ft.) and the 
IDEAL SHS-20?/' Rotary Machine on a deep well in 
Oklahoma.

NATIONAL 
O W E  CO
RIVER PLATE HOUSE LONDON E.C.2.
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F O S T E R
AL OWVCH HOUSE

L I M I T E D
L O N D O N  W .C .? .

T O  T H E  R E F I N E R Y  E N G I N E E R

CONSTRUCTION...
T h e  task o f constructing a complete 
refinery is safely entrusted to an 
organization that can offer evidence 
o f the excellence of past achieve­
ments. Foster W heeler have bu ilt 
m any successful installations in 
Europe, the M idd le  East and the 
British  Em p ire . M u ch  of this work 
has been destroyed. Dam aged 
plants must be made good. N e w  
projects lie  ahead . . . T h e  experi­
ence, sk ill and energy of Foster 
W heeler engineers and technicians 
is at the disposal o f a ll Refinery 
Engineers.

Kindly mention this Journal when communicating with Advertisers.
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B T

W T D  3136 
Full particulars 

sent on 
application.

A pp aratus for D eterm in in g  the 

GUM S T A B IL IT Y  O F  
M O TO R F U E L  BY 

A C C E LE R A T E D  O X ID A T IO N
Conforming to I.P. Specification 40/44 (T), 

and A.S.T.M. ÙS2SA2T.

T h e  complete outfit consists of a stainless 

steel bomb (Catalogue N o .W T D  3136), fitted 

with glass liner and a special electrically heated 

water bath. The illustration shows the 

standard bomb assembly with pressure gauge 

scaled 0— 200 lbs. sq. in., but a pressure 

recorder with connection can be substituted 

for the gauge if required.

T h e  water bath can be supplied to hold one 

o r two bombs and is fitted with a tubular 

condenser. Heating is controlled by a three- 

heat switch and provision is made for rapid 

heating.

T h e  bath is also suitable for use with the 

special bomb specified by the M.A.P. for 

testing low temperature grease.

BAIRD & T A T LO C K  ( L O N D O N )  LTD.
Specialists in the manufacture of Standard Apparatus 
for the testing and analysis of petroleum and 
petroleum products, lubricating greases, tar and 

tar products, to all official specifications.

14-17 S T . C R O S S  S T R E E T ,  L O N D O N ,  E.C .I

Kindly mention this Journal when communicating with Advertisers.
x iii



JO H N  G. STEIN & CO., LTD.
BONNYBRIDGE SCOTLAND

FOR OIL FIRED FURNACES
T H I S T L E  (35/37% A l * 0 , )  Firebrick is a general purpose first quality firebrick which enjoys a wide reputation for regularity of quality.
N E T T L E  (42/44% A lxO ,)  is a super grade brick of exceptional uniformity manufactured under close control in a modern plant and fired in Tunnel Kilns. 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.

T H I S T L E  FIR EC LA Y  is a finely ground fireclay of similar characteristics to Thistle brick.
M A K S IC C A R  II DRY R E F R A C T O R Y  C E M E N T .Refractory test Seger Cone 31 1690° C. Moderateair-setting bond.
M A K S IC C A R  II P L A S T IC  R EF R A C T O R Y  
C E M E N T .  Refractory test Seger Cone 30 =  I6709 C. Strong air-setting bond.

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. Will be found valuable for repairing damaged brickwork, etc.

E X P O R T  P A C K IN G .
Standard crates 34" x  29"  x  24"  overall hold 100— 9 x  4± X  3" squares or 112—2 £". Gross weight approximately 8J 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 requirements :—
N E T T L E  C E M E N T  (42% A^O*) Refractory test Seger Cone 34 «  1750° C.Contains a proportion of pre-calcined material which eliminates shrinkage in drying and in use.

Kindly mention this Journal when communicating with Advertisers.
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S T E I N  S1 L L IM A N IT E  (62% A l , 0 , )  has outstanding resistance to spalling, hot-load strength and volume stabil­ity. Recommended for any parts where unusually severe conditions are experienced.
S U S P E N D E D  A R C H  A N D  W A L L  TIL ES.  Wespecialise in the manufacture of the various well-known types of these tiles in which accuracy of shape is an im­portant consideration.

S T E I N  S I L L IM A N IT E  C E M E N T  has similar char­acteristics to Siilimanite brick. Also recommended as a wash-coating over brickwork to protect against corrosion.
Approximately 6 cwts of Refractory Cement per 1,000 9 x 4J x  3" is required for jointing.



Whessoe Limited, Head Office and W orks, Darlington. Established 179 0 .

XV

Illustra tion  shows the completed 
construction in the W hessoe works 
of a vacuum  column for a  British Oil 
Refinery. This u n it is 4 ft. dia. by 
63 ft. high.



       .C O N T I N U O U S  W A S H I N G
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Holley Mott Plants are 

efficiently and continuously 

washing millions of gallons 

of Petroleum products daily. 

Designed for any capacity. 

May we submit schemes to 

suit your needs?

H O L L E Y  M O T T
Continuous Counter-Current P la n t

Telegrams:
• Typh^ltor. Fen. London ’ W orid-W ldeUcen.il. H.M. CONTINUOUS PLANT L™

Telephone: Royal7371/2. F O U R  L L O Y D S  A V E N U E .  L O N D O N .  E.C .3 .

TA B LES FOR M EASUREM ENT OF O IL

This book of 320 pages is the most up-to- 
date publication of its type and is the 
official British counterpart of U.S. Bureau 
of Standards Circular C 410. Containing 
16 tables, together with notes on their 
use, ¡twill prove invaluable to all branches 

of the industry.

Price 25/-, post free

Obtainable from

T H E  IN S T IT U T E  O F P E T R O LE U M  
26, Portland Place, London, W .l.
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w ê m

YORKSHIRE : Telephone : S H IP L E Y  B S I  (6  lines)
LONDON: A FR IC A  H O U SE , K IN G S W A Y , W .C .2 . Telephone: H O Lbo rn  1449

LINES OF COM M UNICATION - -
On Transport hangs communication, and thereby 
co-operation, the essential which must not be 
allowed to “ go-west.”  To keep things moving 
these sturdy Butterfield Road Tanks are going East..

Kindly mention this Journal when communicating with Advertisers.



St a n d a r d  M e t h o d s
FOR TESTING 

PETROLEUM AND ITS PRODUCTS

(SEVENTH ED IT IO N— 1946)

The present edition of “  Standard Methods ”  includes new methods 
of procedure for estimating the percentage of sulphur present as 
carbon disulphide in petroleum, and for determining if coagulation 
of bitumen occurs on exposure of bituminous emulsion to low 
temperatures.

More or less extensive amendments have been made to twenty-one 
of the methods. For example, the bromination method for 
determination of tetraethyl lead in gasoline has been extensively 
altered to shorten the time required for a determination.

The hydrometer and thermometer specifications have also been 
amended.

An innovation this year is the inclusion of a list showing new 
methods and methods and specifications which have been revised.

550 pages— 149 diagrams

Price 15s., post free 
(U.S.A. S3.25)

Published by

T H E  I N S T I T U T E  O F  P E T R O L E U M
26, PORTLAND PLACE, LONDON, W .l

Obtainable also from 

A M E R I C A N  S O C I E T Y  F O R  T E S T I N G  M A T E R I A L S
1916 RACE STREET, PHILADELPHIA, P.A., U.S.A.
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C R O S B Y  V A L V E  &  E N G I N E E R I N G  
C O .  L T D .

251. EA L IN G  ROAD, W E M B L EY

TUCK & CO., LTD.
( E S T A B L I S H E D  18 5 2 )

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

O i l  R e s i s t i n g  H o s e p i p e s  
P u m p  P a c k i n g s  

• J o i n t i n g s
W rite f o r  Catalogue

T U C K  & C O . ,  L T D .
76 V ictoria Street, L on d on , S .W .i

Telephone: Victoria 1 557/8 Telegrams: Tucks Sowest London
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R E LIE F  V A LV ES
FOR O IL  R EF IN ER Y  SERV ICE
FOR A LL PRESSURES UP TO  2,700 LBS. 

TEM PERATURES UP T O  1.000° F.

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

FOR LEVEL, PRESSURE, ETC.



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 of all types

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

U.S.A. ASSOCIATES 

The Koch Engineering Co., W ichita, Kansas
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The1 H ARRISO N ’ 
PURGING MACHINE
gives a supply of Inert Gas consistent In 
quality and at low cost for the purging of 
Oil Stills, Tanks, Pipe Li nes and Hydrogen 
Producers.

Inert Gas from these machines is also ex­
tensively used for blanketing Oil Storage 
Tanks and Vacuum Filters in so lve n t 
de-waxing processes.
SAFER & C H E A P E R  T H A N  S T E A M

C O N N  E R S VI  L L E  
B L O W E R S
deliver a positive reliable and oil free 
supply of Air or Gas economically and 
efficiently. Absence of internal iontact 
ensures long life, low maintenance and 
continuous operation over long periods.
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O X T E -Y  E N G I N E E R I N G  C O .  L T

TANKS where if on want them
We will manufacture and
erect Oxley welded Storage 
tanks in any part of the 
world. We have executed 
many large contracts for 
tank firms both at home 
and abroad, comprising 
welded tanks of all sizes.

Telephone: Leeds 32521. London Office : WINCHESTER HOUSE. OLD CROAD ST.. E.c .a
Telegrams: Oxbros, Leeds. T elephone: London W a ll 3731 G ra m s: "  Asbengpro, Stock, London.W50a
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C a r d b o a r d - h a p p y  

Engineer

a  h  m  T W rI  "
OIL COUNTRY, I I  t i  W W J ® n k M i l ,  U P  I  W  L E I l k

WET MOTOR SUBMERSIBLE,
CENTRIFUGAL PROCESS

and recip rocating  pumps A N D  C O .  L T D . ,  L U T O N ,  B E D F O R D S H I R E  
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This cardboard  crankcase w as m ade in one of our 
1 fin d in g-ou t1 room s to test the theory of s tre ssed  
skin structures in relation to a particular job. W e  
en jo yed  ou rse lves. Our calculations w ere  varied , 
in geniou s, startling— and d isconcertin g ly  ea sy  to 
ch eck  with a little g lu e  and m ore cardboard. 
Ultimate resu lt— som eth ing n ew  w as d isco v ered  
— to the advantage of our Oil Country Pumps. 
W as that a triumphant vindication of k inder­
g a r te n  m e th o d s  w ith  h ig h e r  m a th em a tic s  ?



Kent Controllers, air-operated, hydraulic or 
electrical, as may be required.

These controllers are extensively employed 
for the control of flow, pressure, tempera­
ture, pH, liquid level, flow ratio, specific 
gravity and for the automatic control of 
boilers.

They embody the Kent standard of work­
manship and design.

GEORGE KENT LTD. LUTON, BEDFORDSHIRE. LONDON OFFICE: 
200 High Holborn. W.C.l. Agents : MELBOURNE : George Kent (Victoria). 
Pty. Ltd., 129, William Street. PORT-OF-SPAIN, TRINIDAD: Davidson- 
Arnott & Co.. Union Club Buildings. BUENOS AIRES, ARGENTINE: 
Evans, Thornton & Co., 465 Calle de Fensa.
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A N O T H E R  P H I L L I P S  A C H I E V E M E N T

Pure Grade 2, 2, 4 - Trimethylpentane

I S O O C T A N E
MINIMUM MAXIMUM

A.S.T.M. octane number 99.9 100.1
Density at 68 F. (20 C.) g. per ml. 0.69180 0.69200
Freezing Point -161.55 F . ---------

(-107.52 C.) —  ----
Distillation:
Temperature at 50 per cent re co ve ry  -- 210.74 F.

(99.30 C.)
Temperature increase from 20 to 80  — —  0.1 I F.

per cent recovery - (0.061 C.)

Isooctane is available in one gallon-to tank 
car quantities and this large scale production 

results in reasonable prices.

A suitable team.mate for Phillips Pure Grade 
Normal Heptane, this new product also offers 
interesting possibilities as a chemical raw 

material and solvent.

P H I L L I P S  PETROL EUM COMPANY
C h e m ica l Products D epartm ent

BA RTLESV ILLE, O K LA H O M A , U.S.A.
Kindly mention this Journal when communicating with Advertisers.
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