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Geology.
740. Functions of B acteria in the  Form ation and A ccum ulation of Petroleum . C. E.
ZoBell. Oil W kly., 18.2.4G, 120 (12), 30.— B acteria  a rc  ub iqu itous and physiologically 
versatile. E xperim en t shows th a t  th ey  could function  under n a tu ra l conditions, 
and  undoub ted ly  th ey  are in strum en tal in th e  m odification and  diagenesis of sedi­
m en ta ry  m aterials. Hence th ey  m ay  be im p o rtan t in potroleum  form ation and 
accum ulation .

B acteria  have been found a t a  d ep th  of ab o u t 25 ft- in recen t sedim ents, an d  changes 
in  su lp h a te  and organic m a tte r  con ten t and in redox po ten tia l suggest th a t  bacteria 
have  been active  since th e  sedim ent was deposited. I t  is v irtu a lly  impossible to 
ascerta in  w hether b acteria  found in ancien t sedim ents a re  indigenous. However, 
th e y  have  been found in  a  su lpbur-lim esto n e-an h y d rite  deposit a t  a  d ep th  of 1500 
f t  under conditions w hich seem  to  preclude con tam ination . T hey  were unlike known 
species, and functioned best un d er conditions obtain ing  in  th e  form ation. More­
over th ey  were able to  transfo rm  an h y d rite  to  sulphur.

Sulphate-reducing b acteria  have  been found in oil-well brines. Some bacteria  in 
such brines a re  lipolytic, and  seem  to  be indigenous, o r a t  least capable o f developing 
in th e  reservoir fluid.

T he highest tem p era tu re  a t  w hich th e  g row th o f therm ophilic  bacteria  has been 
observed is 190° F . Halophilie b acteria  w hich will th riv e  in  brines w ith  a  salinity 
o f 15-30%  are  qu ite  common.

A naerobic b acteria  ten d  to  convert certa in  k inds o f organic m a tte r  in to  substances 
m ore like petro leum . Sulphate-reducing bacteria  w-hich synthesize hydrocarbons 
from  fa tty  acids have been reported . T he p roduct from n-caprie acid  was prim arily 
a  m ix tu re  o f norm al paraffins ranging from  CUH 32 to  CJ5H 5.. O ther fa tty  acids 
gave sim ilar results, an d  could them selves have  been form ed b y  bacteria l decomposition 
of organic m atte r .

E th a n e  and  propane, as well as m ethane, can  be produced  b y  anaerobic decom­
position  o f organic m a tte r  ; arom atic hydrocarbons and  th e ir  derivatives m ay  be 
produced b y  bacteria l action  on  proteins. Anaerobic b acteria  have been reported 
from  th e  B lack Sea, which b acteria  can transform  album inous and fa tty  m a tte r  into 
n a tu ra l gas an d  dark-coloured oil-like p ro d u c ts  w ith a  b itum inous odour. A ltogether 
i t  seems possihle th a t  bac teria  can  produce petro leum  hydrocarbons.

H ydrogen form ed in recen t sedim ents m ay  aid  in  hydrogenating  organic m atter 
to  pe tro leum  hydrocarbons. Sim ilarly hydrogen sulphide m ay  help in such reduc­
tion , an d  th is  gas is w idely genera ted  in sedim ents. H ydrogen has been found in 
m ud  gases from  th e  sea floor. M ethane is th o u g h t to  bo form ed principally  by  the 
reduction  of carbon  dioxide by bacteria lly -ac tiva ted  hydrogen. Sulphates a re  reduced 
in  a  sim ilar fashion.

U nder certa in  conditions bac teria  ten d  to  dissolve carbonates, a  process which 
m ay  se t free adsorbed oil and a t  th e  sam e tim e provide sto rage space for oil accum ula­
tion . Some bac teria  physically  displace oil from  th e  surface of sed im entary  particles.
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Detergents m ay  also bo form ed by  bac teria  and  lib e rate  oil from  surfaces. Carbon 
dioxide generated m ay  a id  in oil m igration .

Hydrocarbon-oxidizing bac teria  a re  w idespread in  n a tu re , and  they  seem  to  bo 
most abundan t in m arine  sedim ents and  in oil-soaked soil. Some hydrocarbons aro 
attacked m ore easily th a n  o thers. I t  m ay  bo significant th a t  m ost oil-well brines and  
crudes contain som ething in h ib ito ry  to  th e  a c tiv ity  o f hydrocarbon-oxidizers, suggest­
ing th a t oil accum ulates only w hen these  aro p resen t. Some sulphato-reducers can 
assimilate certa in  a lipha tic  hydrocarbons. T hey  m ay  ten d  to  increaso th e  p ropor­
tion of light hydrocarbons in oil.

I t  has, been suggested, b u t  n o t proved , th a t  sulphate-reducers convert paraffins 
to naphthenie hydrocarbons.

Lipolytic anaerobic b acteria  o b ta in  th e ir oxygen from  organic com pounds. D e­
carboxylation o r deoxygenation  of fa ts  would form hydrocarbons. A naerobic bacteria  
capable o f a ttack in g  fa ts  have  been found in recen t sedim ents, in oil-well brines, 
paraffin d irt, an d  t a r  sands. G. D. H .

741. Oil in Alaska. H . F . Thom as. Oil W ily .,  4.2.40, 120 (10), 39 (International 
Section).— Oil indications were found  in th e  In isk in  B ay  a rea  o f A laska before 1859. 
By 1904 several wells h ad  been drilled in  each of th ree  seopago areas : betw eon Cold 
and Portage B a y s ; betw een C hinitna  an d  In isk in  B ays ; in  th e  C o n tro lle r-K ata lla  
Bay. The deepest well w as ab o u t 1000 ft. B y  1917 31 wells h ad  been drilled in  tho 
K atalla field. I n  th e  la te  th irtie s  2  deep tes ts  were drilled. I n  th e  In isk in  B ay  
area a well -was drilled to  8875 f t  in  tho  Ju rassic , w ith o u t finding com m ercial p roduc­
tion. I t  lies on tho  ax is o f a n  anticline. I n  tho Cold B ay  area  a  well went to  5000 f t  
m hard Ju rassic  shale, w ith o u t finding oil or gas. B oth  areas have  prolific seeps and  
woll-dofinod s tru c tu res, b u t  th ere  aro igneous rocks near.

In  a  recent expedition  3 separa te  seeps were found in th e  U m iat M ountain  area . 
This area is being core-drilled for s tra tig rap b ic  inform ation . Seeps were found  also 
a t Ungoon Poin t, n e a r H u m p h rey  P o in t and  ab o u t 40 miles w est o f D em arcation  
P o in t; a t  M anning P o in t, ab o u t 2 milo3  sou th -east o f B a rte r Is lan d  ; a t  F ish  R iver, 
about 25 miles south-w est o f  th e  "m outh o f tho  Colville ri%re r ;  a t  Deaso In le t, ab o u t 
7 miles eas t o f D oonakavik  Cove, in  th e  Cape Sim pson area.

Due to  lack of exposures, geological d a ta  are  lacking, and  geophysical w ork an d  
coro drilling will bo necessary.

A prolific seep has boon rep o rted  n ear F o rt  Y ukon.
Maps show possible p roductive  a reas and  th e  sites o f seepages. G. D. H .

742. Russians Exploit Field Regarded as Very Rich. A non. Oil W U y„  4.3.46,
121 (1), 57 (International Section).— Over 20 wells have  been com pleted in tho new
oilfield near P a lv an ta s i in  U zbekistan . G. D. H .

Geophysics and Geochemical Prospecting.
743. Is the Seism ograph Still C liam p? J .  Sloat. Oil W kly., 4.2.46, 120 (10), 17.— 
During 1945 oil com panies spen t ab o u t S30,000,000 on seism ic work in U .S.A . T he 
seismograph has found moro oil th a n  any  o ther p rospecting  tool. I n  seism ic surveys 
the quan tities m easured are  a  tim e in terval and  a  d istance along th e  e a r th ’s surface. 
In  order to  convert th is inform ation  in to  underground d ip  and  d ep th  a  velocity  o f 
wavo trave l m u st bo assum od. I n  some cases experience shows th a t  reflections come 
from known beds which can  be m apped over large areas, b u t drilling shows m an y  
com petent beds which do n o t give consisten t reflections, and  there  a re  m an y  reflec­
tions which can n o t be associated  w ith  know n beds.

In  some cases reflections como from  fault-planes, an d  an  instance h as been no ted  
of reflections from  a high river bank . Insufficient is know n ab o u t th e  behaviour 
of reflections w here th ere  is la te ra l varia tion , pinch-outs, etc.

Velocities m ay  change late ra lly , an d  so in te rp re ta tio n s m ay  be in e rro r on  this 
account when som e d istance from  th e  sp o t whero th e  velocity  was m easured. Velocity 
variations m ay  bo associated w ith  s tru c tu re  and  faulting , an d  these m ay  be su p er­
imposed on regional varia tions. A case is c ited  where down flank th ere  is a  m arked  
velocity increase. In  th e  absence o f correct ions seismic dips an d  correlations ten d  to  
show too m uch relief down th e  regional dip, since in th e  basins th e  increase in to ta l
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th ickness is com m only due to  th icken ing  o f young  m ate ria l o f re la tiv e ly  low velocity, 
so leading to  a  lower average velocity  dow n th e  regional dip.

T he velocity  in  sa lt is com m only h igher th a n  th a t  in tho beds in  which it occurs, 
and  so caution  m u st be exercised in  m apping  bods below sa lt, for tho  high velocity, 
if  over a  lim ited  area , m ay  lead  to  an  inference o f a  high w hich does n o t exist. I t  
is wise to  com pare stru c tu re  abovo and  below th e  sa lt, for in  m o st cases tho former 
m ay  provido some cluo to  th e  la tte r . Sand lenses in shale, or an h y d rite  or basalt 
in low-volocity beds can give sim ilar errors.

I n  th e  R ocky M ountain  a rea  tho  th ickness o f tho  low -veloeity T ertia ry  over the 
high-volocity older beds is variab le , again  p roviding sources of erro r w ith  regard to 
am oun ts of closure an d  position  of th e  axis. A gain th e  form  of shallow  beds is of 
value in  giving a  correct in te rp re ta tio n .

Tho usual assum ption  m ade is th a t  velocity  increases w ith  d e p th  and  trav e l time, 
and  so deeper stru c tu res will bo inferred to  have g rea ter closure th a n  shallow ones 
w ith  w hich th ey  conform  ; th is will be th e  case even though  th e  ac tu a l tim e interval 
is th e  sam e on th e  highs as on th e  lows. H enco som e com panies use tim e contour 
m aps only. I f  th e  am o u n t o f tim e closure on a  deep bed is g rea ter th a n  on  a shallow 
bed tho ac tu a l closure in th e  form er m u st bo th e  g reater, regardless o f velocity 
considerations.

Seism ograph shooting  should be in closed traversos following th e  inferred regional 
d ip  an d  s trike . I n  general th e  seism ograph ten d s to  show dips w hich aro too steep 
tow ards th e  outcrop. I t  is w orth  while exam ining secondary  folds n ear th e  main 
features.

An analysis o f drilling resu lts an d  seismic w ork in tho  San Jo a q u in  Valley shows 
th a t  th e  seism ograph has n o t been successful in  locating  productive  fau lt-trap s (one 
reason is th a t  th e  a reas whore fa u lt p roduction  is m o st likely a re  n o t suitablo for 
accu rate  seismic work) ; th a t  i t  is re la tively  safo to  drill an  a rea  w ith  over 1 0 0  ft. 
of seismic closure.

I t  is necessary to  shoot areas difficult o f access to  got a  good picturo . Studies of 
seism ogram s should  be m ade  for areas proved  by  drilling to  bo fau lted . Similar 
studies are needed for locating  s tra tig raph ic  trap s . •

Tho p resen t seism ograph lias no d irectional contro l featu re , a n d  th e  inertia  and 
electrical characteris tics o f th e  in stru m en ts preclude th e  definition of beds less than  
ab o u t 125 ft a p a r t. I n  som e cases shallow  reflections are  poorly  defined ; on others 
deep reflections a re  absen t. Absenco of th e  reflections m ay  bo of geological signifi­
cance ; phase  and  frequency changes m av  be associated  w ith  changes in lithology.

G. D. H.

Drilling.
744. Oil-Base Fuilds— Results and Use in Drilling and Completing W ells. G. V.
K ersten . Oil Gas J . ,  27.4.46, 44 (57), 135. Paper Presented before A .P .I .— Tho use 
o f oil-base a rrea rs  to  im prove tho  in itia l ab ility  o f a  well to  produce oil. Inadequate  
h isto ry  ind icates th a t  tho  im proved position  o f tho  well p ro d u c tiv ity  index is m ain­
ta ined . W ell com pletion practices a re  im proved. Sw abbing, w ashing, an d  scratch­
ing are  seldom  necessary. T he effect o f uso of oil base  on  drilling operations tends, 
in  general, to  increase rig  tim e. P recau tions a re  necessary to p rev en t fires, water 
con tam ination , and  unnecessary  fluid losses. Tho effect o f oil base on completion 
problem s is noticeablo where th e  program m o calls for m ore th a n  a  drilled hole with 
a  liner. Cem ent w ork on b lank  scctiorits and  squeeze w ork on gun  perforations aro 
n o t as easy as w ith  w a ter base. T he expenses o f  com pletion are  usually  increased 
from  S30/ft on shallow  holes to  possibly $ 30 /ft on deep holes wliero necessary 
secondary  shutoffs a re  m ade. Im provem en ts in  te c h n iq u e ' an d  hand ling  should 
reduco costs in th e  fu tu re . T he operato r first using oil base is a p t  to  expericnco 
excessive costs u n til h is m en are  p roperly  educated  as to  technique o f handling  and 
saving th e  oil base. A. I I .  N.

745. D irectional Drilling from  M an-M ade Islands. G. B . Nicholson. Oil Wkly-,
29.4.46, 121 (9), IS.— I n  developing B ayou des Glaiso field, Iberville  Parish , Lousiana, 
H um ble Oil and  R efining Co. h a s  com m enced a n  extensive program m o w hich includes 
tho  construction  of islands e levated  above h igh-w ater level, each designed for direction- 
filly drilling  4 to  6  wells. T he islands offer th e  m ost sa tisfac to ry  sites y e t discovered
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for assuring continuous operations above flood-water levels o f th e  A tchafnlaya R iver, 
and centralization  of several wells on each island by  m eans o f d irectional drilling 
minimizes island  construction  an d  dredging of ind iv idual canals. Original p lans 
did not include d irectional wells o r islands, b u t  circum stances w hich arose during  th e  
exploration before and  a fte r  th e  first well was com pleted b rough t changes o f 
technique to  cope w ith  th e  severe an d  frequen t changes o f w ater level peculiar to  
the A tchafalaya R iver Basin. E v ery  well now producing oil a t  B ayou des Glaise 
was drilled from  an  island, and  th e  only vertical hole is th e  discovery well. O ther 
wells now drilling, a lread y  com pleted, an d  proposed, a re  scheduled to be drilled 
directionally from  islands, w ith  th e  surface locations s itu a ted  close toge th e r in answ er 
to the dem ands of th e  sw am pland. Is lan d s aro also b u ilt for ta n k  ba tte rie s , C hristm as 
trees, and o ther p roduction  installations, and  are  sufficiently e levated  to  assure 
immunity from  flood-w aters. The river conditions o f level, th e  a rrangem ents m ade, 
and building o f th o  islands an d  re ta in ing  walls aro described. A. H . N.

746. Method ior D eterm ining M inim um  W aiting-on-C em ent Time. R . Farris . Petrol. 
Tech. (A .I .M .M .E .), J a n .,  1946, 9 (1), Tech. P u b . No. 1968, 1-14.—W aiting-on- 
cement tim e h as generally  been  o f a  length  d ic ta ted  b y  experience an d  com m on 
p ractice ; i t  has varied  from  one a rea  to  ano ther, and  also w ith  th e  d ep th  of 
cem entation.

L aboratory  te s ts  ind icated  th a t  a  m inim um  cem ent stren g th  of 8  lb /sq . in . was 
desirable, and  it  was show n th a t  th e  tim e requ ired  for se t to  th is  s tren g th  could bo 
expressed as a  function  on consistom oter stirrin g  tim e to  1 0 0  “ poises,”  being ap prox i­
m ately th ree  tim es th e  la t te r  tim e. T he tim e o f m axim um  tem p era tu re  developm ent 
in cem ent slurries, due to  h e a t o f h y d ra tion , is also re la ted  to  th e  sam e consistom eter 
time, being ab o u t tw ice th a t  tim e. I t  was also shown th a t  th e  sh u t-in  casing pressure 
will build up  a fte r  cem ent is p laced and  will reg ister a  m axim um  a t ab o u t th e  sam e 
time as th e  s lu rry  dow n tho  hole a tta in s  its  m axim um  tom peraturo . F ro m  these  
observations th e  general ru le  w as fo rm ula ted  th a t  m inim um  w aiting-on-ccm ent tim e 
after casing, cem ent jobs in an y  well is equal to  th e  tim e w hen th e  sh u t-in  casing 
pressure reaches a  m axim um , as m easured from  th e  in itial m ixing o f cem ent, tim es a  
factor o f 1-5. Cem ent p lugs drilled in accordance w ith  th is  ru le wero found  to  drill 
“ firm to h a rd .”

I t  is concluded th a t  m an y  of th e  p resen t regulations for w aiting  on cem ent require 
a  longer tim e th a n  is abso lu te ly  necessary. Tho use o f tho  m inim um  tim e m ay  lead 
to tho saving of S1200 pe r well. G. D. H .

747. Unitized, Portable Flooring and Racks Cut Pulling Costs. G. M. W ilson. Oil 
W kly., 25.3.46, 121 (4), 41.— S tan d ard  p a r ts  for m aking  floors and  dem ountable 
tubing racks a re  described and  illustra ted . A. I I .  N.

748. New Drilling Rig Incorporates Late Im provem ents. Anon. Oil 117%., 25.3.46, 
121 (4), 34.— A now drilling rig  recen tly  p laced in  operation  b y  M agnolia Petro leum  
Co. lias several in teresting  featiues. Tho rig  h as in su lated  crew  change room s, a  
clothes-washing m achine, a  m ud-checking labora to ry , a n  office w ith adjoin ing bunk- 
room, an d  covered steel m ud tan k s . E v ery th in g  ab o u t th e  rig  h as been m ounted  on 
steel skids an d  steel stru c tu res, and  an  ab u n d an t uso has been m ade of folding steel 
catwalks. A d irec t hydraulic  weight ind icato r and  a  connecting link  th a t  provides 
for rapid  sh ift from  drilling to  hoisting  operations are  included in th e  rig ’s m echanical
features. P ho tographs illu stra te  different p a rts  of tho  rigs. A. II. N.

749. An Im proved Layout io r Steam  Drilling Rig. W . J .  D avis. Petrol. Engr., 
March 1946, 17 (6 ), 104.—In  order to  conserve tim e and  m anpow er an d  to  sim plify 
rigging up , one com pany  worked o u t a  schem e for its steam -drilling  rig  utilizing  
m any novel features. Tho first th ree  problem s a ttack ed  wero sim plification o f rig 
layout, u n itization  o f slush  pum ps an d  th e ir m anifolding, and  u n itiza tio n  o f boiler 
feed-pum ps an d  th e ir  m anifolding. A fter being used on seven locations, drilling 
records show th a t  rigging-up tim e for th is steam  rig  has been reduced 50%  and  
drilling tim e a  conservative 30% , w hich has m ore th a n  re tu rn ed  th e  original cost of 
construction. I t  was also asserted  th a t  n o t so m uch as a  union or nipple was changed 
in rigging-up each tim o from  th o  original layout, so sim ple and  flexible was th e
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en tire  se t-up . This long pap er described in  somo de ta il tho  rig layou t, th e  slush- 
pum p u n it  and  m anifolding and  o th er accessory u n its  u tilized, an d  tho  m anner of 
th e ir  dispositions. A. H . N.

750. Shrink-Thread Drill Pipe and Tool Jo in ts. N . A. R ebarick  and  C. Swartsfager. 
Petrol. Engr., M arch 1946, 17 (6 ), 8 6 .— T he operations o f rem oving old shrink-thread 
tool jo in ts, by  flame cu tting , and  applying new jo in ts a fte r  h eatin g  th e  jo in t by  a 
specially designed furnace using e ither n a tu ra l o r b o ttled  gas, a re  photographically 
illu stra ted  in de ta il an d  briefly described. A. H . N.

751. Drilling and Production Paten ts. S. W . Briggs, W . C. B auer, W . J .  Ew bank, 
R . C. P o rte r, assrs to  B riggs Clarifier Co. U .S .P . 2,393,965, 5.2.46. A ppl. 26.6.42. 
D ehydration  o f oil.

J .  C. V rom an. U .S .P . 2,394,123, 5.2.46. Appl. 17.1.45. V alve pu ller for oil wells.
J .  R . W rath a ll, R . L . Findley , assrs to  W estinghouse E lectric  Corpn. U .S.P.

2,394,131, 5.2.46. A ppl. 26.4.43. D ynam om eter.
W . H . Curtis, R . R . Curtis, assrs to  C urtis P u m p  Co. U .S .P . 2,394,154, 5.2.46.

A ppl. 27.5.42. B ooster pum p.
D. S. K aufm an , assr to  Texaco D evelopm ent Corpn. U .S .P . 2,394,189, 5.2.46.

A ppl. 6.10.42. Control o f paraffin deposition.
V. J .  M cC arthy, assr to  T he Salem  . Tool Co. U .S .P . 2,394,194, 5.2.46. Appl.

14.4.44. E a r th  drilling m achine.
A. V end itty , a ssr to  T hom pson P ro ducts. U .S .P . 2,394,276, 5.2.46. A ppl. 17.3.43. 

Swivel jo in t.
K . W erner, vested  in  th e  Alien P ro p e rty  C ustodian. U .S .P . 2,394,345, 5.2.46.

A ppl. 5.3.41. H igh pressure  closing device.
E . Lipson. U .S .P . 2,394,703, 12.2.46. A ppl. 6.7.42. Soil analysis by  rad ian t

energy.
C. R . E dw ards. U .S .P . 2,394,759, 12.2.46. A ppl. 13.5.40. M ethod of recovering 

elem ents from  well bores.
D. A. M urphy, a ssr to  Tho N a tio n a l Supply  Co. U .S .P . 2,394,800, 12.2.46. Appl.

2.6.41. R o ta ry  swivel.
A. B oynton. U .S .P . 2,394,977, 19.2.46. Appl. 17.9.41. B o tto m  hole regulator 

an d  choke.
H , D . B isler, J .  A. Sharpe, assrs by  m esne assignm ents to  S tanolind  Oil & Gas Co. 

U .S .P . 2,394,990, 19.2.46. Appl. 30.10.37. R ecording system  in  seismic surveying.
J .  B . H aw ley, J r .  U .S .P . 2,395,119, 19.2.46. Appl. 10.4.44. A p p ara tu s for 

blowing oil wells.
C. V . M illikan, assr to  G eophysical R esearch  Corpn. U .S .P . 2,395,137, 19.2.46. 

A ppl. 7.11.44. Oil well testing  device.
J .  N eufeld, assr to  E ngineering L aboratories. U .S.P- 2,395,289, 19.2.46. Appl. 

27.5.43. M ethod an d  a p p ara tu s  for seismic prospecting.
J .  T . H ayw ard . U .S .P . 2,395,407, 26.2.46. Appl. 10.1.42. M echanism  for 

m easuring  th e  m ovem ents o f drilling tools a n d  pipe.
0 .  S. P o tty . U .S .P . 2,395,427, 26.2.46. A ppl. 7.4.41. Seismic surveying.
H . H oover J r . ,  assr by  m esne assignm ents to  U n ited  Geophysical Co. U .S.P. 

2,395,4S1, 26.2.46. Appl. 24.7.39. Seismic exp loration  system .
H . G. Doll, assr to  Schlum bergor W ell Surveying Corpn. U .S .P . 2,395,617, 26.2.46. 

Appl. 24.3.42. M ethod for determ ining tho oil co n ten t o f  su b te rran ean  form ations.
J .  F le tcher, assr to  T he B abcock & W ilcox Co. U .S.P. 2,395,855, 5.3.46. Appl. 

30.7.40. F lu id  separator.
D. M. Phillips, assr to  Chiksan Tool Co. U .S .P . 2,396,123, 5.3.46. A ppl. 16.3.42. 

F lu id  conducting  swivel jo in t.
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0 . E . D em psey. U .S .P . 2,396,102, 6.3.46. Appl. 24.S.42. Means for flowing 
wells.

T. Aston. U .S .P . 2,396,226, 12.3.46. Appl. 5.9.44. F lo a tab le  su b s tru e tu ra l 
caissons and  th e  like.

D. R . Moore. U .S .P . 2,396,336, 12.3.46. A ppl. 7.10.43. R o ta ry  drilling m ud  
separator.

J .  T. H ayw ard  and  E . H . Cooley, said  Cooley assignor to  E ngineering L aboratories, 
Inc. U .S.P. 2,396,420, 12.3.46. Appl. 10.4.40. W ell su rvey  ap p ara tus.

E . A. H ertzell, R . H . Anderson, assrs to  The R obinson Clay P ro d u c t Co. U .S .P . 
2,396,509, 12.3.46. A ppl. 12.11.43. A cidproof cem ents.

J .  F . Tholl, assr to  A m erican Tool & M achine Co. U .S .P . 2,396,622, 12.3.46. 
Appl. 1.5.42. C entrifugal separator.

F . P a rro tt. U .S .P . 2,396,747, 19.3.46. Appl. 21.6.44. R ock drill.
S. C. B rady. U .S .P . 2,396,817, 19.3.46. A ppl. 12.9.44. F lu id  lift.
J .  E . W alstrom , assr to  Schlum borger W ell Surveying Corpn. U .S .P . 2,396,935,

19.3.46. A ppl. 5.11.42. A coustic logging.
J .  A. Zublin. U .S .P . 2,397,070, 19.3.46. Appl. 10.9.44. W ell casing for la te ra l 

bores.
W. P . Orr. assr to  S tan d ard  Oil D evelopm ent Co. U .S .P . 2,397,199, 26.3.46. A ppl. 

5.10.42. A p p aratu s for cleaning wells.
G. H . E nnis, assr o f  one-half to  R o b e rt V. F u n k . U .S .P . 2,397,254, 26.3.46. A ppl. 

28.0.35. M ethod an d  a p p ara tu s  for electrically  coring in cased boreholes.
G. H . E nnis, a ssr o f  one-half to  R o b ert V. F u n k . U .S .P . 2,397,255, 26.3.46. A ppl. 

4.8.36. M ethod of and  a p p ara tu s  for electrically  determ ining th e  form ation  in  wells.
H . G. Sm ith, T . L. C antrell, assrs to  G ulf Oil Corpn. U .S .P . 2,397,377, 26.3.46. 

Appl. 3.8.42. M ineral oil com positions and  m ethods o f suppressing foam ing in oils.
H . G. Sm ith, T . L . Cantrell, assrs to  G ulf Oil Corpn. U .S .P . 2,397,378, 26.3.46. 

Appl. 11.8.42. M ineral oil com positions an d  m ethods o f suppressing  foam ing in oils.
H . G. Sm ith , T . L . Cantrell, assrs to  G ulf Oil Corpn. U .S .P . 2,397,379, 26.3.46. 

Appl. 21.9.42. M ineral oil com position re s is tan t to  foaming.
H . G. Sm ith , T . L . Cantrell, assrs to  G ulf Oil Corpn. U .S.P. 2,397,3S0, 26.3.46. 

Appl. 21.9.42. M ineral oil com position re sis tan t to  foaming.
H. G. Sm ith, T . L . Cantrell, assrs to  G ulf Oil Corpn. U .S.P. 2,39i,381, 26.3.46, 

Appl. 19.3.43. M ineral oil com positions and  m othods o f suppressing  foam ing in oils.
G. A. H um ason , assr o f  10%  to  L. C. C hristian, 11%  to  T . T. h av er. U .S .P-

2.397.419.26.3.46. A ppl. 20.3.43. P roduction  lift device. R . B. S.

Production.
752. Operation and Cost oi Engineering Co-operative. A. M. Crowell. Oil W kly.,
8.4.46. 1 2 1  (6 ), 48.— A group of co-operative and  progressive oil an d  gas operators 
in Mississippi hav e  p roved th a t  th e  m ost com m on com plain t o f  th e  older oil an d  gas- 
producing S ta tes— “ lack  of requ isite  d a ta  p reven ted  th e  evaluation , o f petro leum  
reservoir behaviour ” — can  be averted  sim ply and inexpensively. A t an  average 
cost of S4.75/w oll/m onth an  engineering co-operative representing  75%  of th e  wells 
and 6 8 %  of th e  p roduction  of oil and gas in Mississippi has b rough t on understand ing , 
not only betw een operato rs, b u t  also betw een S ta te  an d  operator, t .c it  is unique in  
the h isto ry  o f th e  petro leum  industry . Continuous pool stud ies reflecting th e  com ­
plete physical aspects o f each oil and gas reservoir o f M ississippi m ake possible an  
evaluation of econom ic conditions th a t  is alw ays curren t. C o-operative servieo has 
lightened th e  burden  of tho  technical staffs of its  operator-m em bers, w ith  resulting  
economies. Unliko tho  first co-operative form ed some tw en ty  years ago, th e  w ork 
of th e  M ississippi com m ittee is confined to  a  geological s ta tis tica l an d  factual- 
engineering program m e. No agreem ent o r understand ing  expressed or implied,
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w ith  respect to  th e  exp lorato ry  an d  developm ent policy to  be pursued, exists between 
m em bers, and  no restric tions are p laced on com petition  in  oil and  gas operations. 
This State-w ide petro leum  engineering com m ittee h as proved  advan tages over the 
ind iv idual field engineering com m ittee w herein m em bership is confined to  actual 
operating  in terests. C onservation of oil and  gas, rap id  acceptance an d  assimilation 
o f good operating  p ractice  and  system s is being b ro u g h t ab o u t a t  a  cost of only 
1/5 cen t/b arre l of oil and  eondensato produced, and  th is  cost is deductiblo from 
S ta te  and federal income tax .

D etails o f tho  costing and  benefits o f th e  co-operative system s are  given.
A. H . N.

753. Perform ance of D istillate Reservoirs in Gas Cycling. W . H u rs t and A. F . van
Everdingen. Petrol. Tech. (A .l .M .M .E .), J a n . 1940, Tech. P u b . No. 1969, 1-15.— 
A d istillate-bearing  san d  com plex is o ften  m ade up  o f stringers o f different perme­
abilities. Considering each perm eable section th a t  can  be traced  over a  structure 
as a  un it in  a  parallel arrangem en t o f sand  layers, an d  assum ing th e  sam e potential 
d istrib u tio n  in each section, there  w ill be flow paralle l to  th e  bedding. T he recovery 
efficiency of recycling in  such a  sand  com plex is com puted  on th e  basis o f  th is assum p­
tion . I n  th e  first instance linear flow is considered across a  rectangle by  m aking the 
in p u t well a  lino source and tho o u tp u t well a  lino sink.

In  order to  com pute  th e  effect on th e  recovery efficiency o f th e  position  of the 
wells, th e  a rea  o f a  field is considered to  be  m ade up  o f rectangles, each rectangle 
con tain ing  one in p u t well in th e  centro and  two producers located  sym m etrically 
w ith  respect to  th e  in p u t well. Form ulas aro developed to  give tho pressure and 
stream lines in  s tead y -s ta te  flow. F u rtherm ore , a  m ethod  is given for rap id ly  com­
p u tin g  th e  successive positions o f th e  d ry  gas fron t.

I f  th e  field is irregular in  shape, pressure  and  stream lines can  bo ob tained  by a 
po ten tiom etric  electrical m odel s tudy . By using th e  concept o f “ paralle l flow ” 
a n d  th e  results ob tained  b y  m athem atical analysis or b y  electrical m odel studies for 
a  hom ogeneous form ation , th e  effects o f different perm eabilities an d  o f th e  location 
o f th e  wells can  be established. From  these stud ies i t  is clear th a t  th e  efficiency of 
recycling can be profoundly  influenced by  differences in perm eab ility  am ong the 
various parallel s tra ta . Tho sim ilarity  betw een tho displacem ent o f w et by  d ry  gas 
in  cycling and  th e  d isplacem ent o f oil b y  w ater in  secondary  recovery  suggests th a t 
th e  “  parallel-fiow ” m ethod  of analysis can  bo used to  refine estim ates o f th e  over-all 
recovery  efficiency of w ater-flooding. G. D. H.

754. Form aldehyde as an  Inh ib ito r of Corrosion by Hydrogen Sulphide. P . L. Menaul 
and  T . H . D unn. Petrol. Tech. { A .l .M .M .E .) ,  J a n .  1946, 9 (1), Tech. Pub . No. 
1970, 1-9.— H ydrogen  sulphide in th e  presence o f oilfield brine is h ighly corrosive, 
a n d  so leads to  m any  troubles. Special alloys and  coating equ ipm ent have, in the 
m ain , been unsa tisfac to ry  or too expensive, an d  a lkali tre a tm e n t generally  causes 
objectionablo precip ita tes.

T ests w ith a  v a rie ty  o f chem icals show ed form aldehyde to  bo th e  best inhibitor, 
reducing th e  corrosion ra te  to  ab o u t one-nin th  o f th a t  in  th e  absence o f a n y  inhibitor. 
I t s  m ode o f ac t ion  is n o t know n, b u t i t  appears th a t  i t  m ay  form  a  th in  h ighly pro­
tec tiv e  film on th e  m etal.

In  wells b a tch  in jec tion  of 40%  aqueous form aldehyde was used, th e  general 
am o u n t used being 1 q u a rt  to  100 b rl o f sulphido w ater produced. I n  som e cases 
tho form aldehyde effected a  no tab le  reduction  in co rro s io n ; in  o thers thero was 
decided im provem ent w hen s tra y  electric curren ts wero elim inated . A fter a  year’s 
t r ia l exam ination  of equ ipm ent show ed th a t  th e  trea tm e n t h a d  v irtu a lly  stopped 
sulphide corrosion. Thero was a  significant decrease in th e  num ber o f pulling jobs 
on th e  tes t wells, an d  a  saving in pulling  and  replacem ent expenses. G. D. H.

755. D ry-H ole Knowledge Necessary in Secondary Oil Recovery. F . R . Cozzens. 
Oil W kly ., S .4 .46 ,121 (6 ), 47.— The use o f th e  h is to ry  of d ry  holes to  avoid  unnecessary, 
d up licat ion of failure in  considering secondary oil recovery is discussed. A. H . N.

756. Electrification of Sm ackover W ells Lowers L ifting Costs 36% . G. W eber. Oil 
Gas J .,  27.4.46, 44 (51), 115.— Sm ackover wells are in  th e  "  heavy  w a te r p roduction -
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stripper class,”  w ith  m an y  of th em  m aking  ab o u t 95%  w ater. P um ping  costs had  
been equal to  a  large proportion  o f to ta l  revenue. E lectrified  pum ping  un its  have 
yielded su b stan tia l savings. P rio r to  conversion, each well w as stu d ied  indiv idually  
and the size and  pow er requ irem ent o f each insta lla tion  were com puted  according to 
the empirical formulae :

S troke X S P M -)
Peak  polished rod load  =  (wt. rods -f- w t. flu id )(l H---------- 7Ô~4ÔÔ-------

, n - n  /S tro k e \
Peak to rque  =  (Peak polished rod  load  — (wt. rods -f  $ w t. fluid) i — -— )

These formulae havo been found adap tab le  to  such installations. Continued s tu d y  
of wells a fte r  conversion has aided in  im proving th e ir  p roduction  and  b e tte r  equ ip ­
ping additional wells. I n  som e cases, horsepow'er requirem ents have been reduced 
by one-third by  changing types o f pum ps. Common practice  w ith  old equipm ent 
was to  pum p a t  g rea tes t possible speeds, regardless of pounding, to  recover m axim um  
production. In  new  installations co n stan t s tu d y  by engineers an d  pum pers has 
resulted in im proved p roduction  by  ad ap ting  leng th  of stroke  an d  pum ping  speed 
to conditions causing least pounding, th ereb y  reducing m aintenance, repair, down 
time, and kilow 'att hours used /barre l o f fluid lifted . A. II . X.

757. Graphical Prediction of W ater-F looding In takes. S. T . Y ustor. Oil W khj.,
22.4.46, 121 (8 ), 36.— A graphical m ethod  for p red ic ting  the  behaviour o f a  w ater 
input well in a  wator-flood has been developed based upon  certa in  theoretical eq u a ­
tions and involving certa in  assum ptions regarding th e  flow of th e  involved fluids. 
The four variables— effective perm eability , tim e, cum ulative  volum e, and  w ater 
injection ra te— when considered in  a  uniform  perm eability  sand, an y  tw o m ay  be 
computed by  use o f th e  nom ograph if  th e  o ther tw o aro fixed. The graphs m ay  be 
adapted to  a  sand  hav ing  a  heterogeneous perm eability  profile w ith  certa in  restric ­
tions by  tak in g  a  sum m ation  of th e  behaviour o f  tho  different perm eability  brackets. 
The nom ograph scale m ay  be changed by  m odifying th e  variables w ith  app ro p ria te  
factors. T his increases th e  usefulness an d  flexibility o f th e  m ethod. V aria tion  in 
well spacing an d  shot-wrell rad ii can n o t bo corrected or changed in tho graphs con­
tained in  th is  report. N ew  graphs m u st be drawrn  if  such  v aria tions occur. H ow ­
ever, th e  g raphs can be corrected for th e  o th er variables involved in water-flooding.

A. H . N.

758. General Features of W ater-Flood Systems. A non. Oil W kly., 13.5.46, 121 (11), 
39-40.—Tho elem ents o f wrater-flooding system s are  briefly discussed. P articu lar 
a ttention  is p a id  to  source and  trea tm e n t o f th e  w ater. A. H . X.

759. W hy W ell Tests M ust he Made Accurately. K . M. Fagin . Petrol. Engr.y M arch 
1946, 17 (6 ), 75-76.— Tho reasons for m aking accu rate  tes ts  on wells aro discussed. 
Im portan t te s ts  a r e :  (1 ) Coring tes ts  an d  core an a ly sis ; (2 ) D rillstem  te s ts ;  (3) 
Electric logging ; (4) R ad io ac tiv ity  logging ; (5) Caliper logging ; (6 ) ‘ S tra igh t- 
h o le ” te s ts ;  (7) P ressure te s t  o f casing ; (8 ) T em pera ture  survey  for cem enting 
test ; (9) In itia l p roduction  (potential) te s t ;  (10) In itia l bottom -hole pressure and  
tem perature t e s t ;  (11) Periodic gas-oil ra tio  te s ts ;  (12) Periodic po ten tia l te s ts ;  
(13) Periodic w ater-oil ra tio  or “  shake-out ” tes ts  ; (14) Periodic bottom -hole pressure 
te s ts ; (15) Periodic p roduction  efficiency or p ro d u c tiv ity  index te s ts ;  (16) B ottom - 
hole fluid sam pling te s ts  and  an a ly sis ; (17) Periodic wellhead pressure tests . The 
significance of tho  prevailing  conditions a t  th e  tim e of th e  tests, in th e ir  in te rp reta tio n , 
is briefly indicated.

760. Acre-Foot Recoveries From  Oilfields. P a rt 2. S. F . Shaw. Petrol, h n g r.y 
March 1946, 17 (6 ), 254.— S ta tis tica l d a ta  on production  from  a  largo num ber o f 
fields in th e  different S ta te s  o f A m erica aro p resented  an d  th en  com bined in to  one 
comprehensive tab le . T he cum ulative  recovery is 8629 m illion brl o r 10,320 brl/acre , 
or 144 brl/acre-foot. U ltim ate  recovery from  800,215 acres averaging 73-5 f t  in  
thickness, is 10,967 m illion brl, or 13,700 b rl/acre , o r 187 brl/acre-foot. Tho a rea  
of 2800 fields in  th e  U n ited  S ta tes, w hich includes nearly  all fields excep t those in 
K entucky, N ebraska, New Y ork, Ohio, Pennsy lvan ia , W est V irginia, a n d  th e  P a n ­
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handle  o f Texas, for which figures on acreage are n o t available, aggregates 5,262,600 
acres from  which cum ulative p roduction  lias am ounted  to  25,157 m illion brl, or 4770 
brls/acre. U ltim ate  recovery from  these  fields is estim a ted  a t  44,268 million brl 
o r 8400 brl/acro.

In  view  of th e  general average o f 187 brl/acre-foo t show n for fields in  all parts of 
th e  U n ited  S ta tes, it is surm ised th a t  tho m uch h igher figures used for acre-foot 
recoveries for m any  o f th e  newer an d  principal fields o f th e  U n ited  S ta tes m ay  be 
optim istic . I f  such is th e  case, th e  answ er will be  show n in  dow nw ard revisions of 
u ltim ate  recovery in these  fields as th ey  becom e depleted. A lready some estimates 
have been revised  dow nw ard, b u t  i t  rem ains to  b e  seen w hether th is  will apply  to 
m any  of th e  larger fields where, b y  reason of c ircum stances, i t  was necessary to make 
estim ates by  use  o f th e  volum etric  m ethod. A. H. N.

761. Oil W ell Counterbalancing. E . NT. K em ler. Oil W kly., 6 .5 .46,121 (10), 17-19.— 
T he reasons for using coun terbalance—i.e., to  reduce th e  size a n d  pow er o f th e  prime 
m over and  to  lengthen tho  life of th e  equipm ent— are discussed and  followed by 
descrip tions and  illustra tions o f  several types. To cheek for correct balance B arrett’s 
m ethod  of slipping tho  clutch m ay  bo used. Briefly i t  is as follows : (1) Set the 
th ro ttle  on th e  engine a t  a  fixed p o s it io n ; (2) R elease th e  c lu tch  very  slowly to  the 
po in t where i t  will pu ll th e  peak  load. A ny fu rth e r release will resu lt in  th e  clutch 
slipping on som e p a r t  o f th e  cycle. I f  th e  well is p roperly  balanced, th e  clutch will 
slip  equally  on th e  up  an d  d o w n stro k e ; (3) On fu rth er release o f th e  c lu tch  a  well 
ou t o f balance will slow up  and slip  on tho  sido which is under-balanced, and speed 
up on th e  side which is over-balanced. A little  experience in  developing a  technique 
will soon show w hether tho well is no ticeab ly  ou t o f  balance. A. H . X.

762. Graphical M echanics of Counterbalancing Multiple W ell Pum ping Assemblies.
J .  J .  L auderm ilk . Oil W kly., 8.4.46, 121 (6 ), 32.— T he princip les of balancing a 
nu m b er o f  wells on th e  pu m p  by  back-crank  pum ping  are explained b y  solving in 
deta il a  problem  in w hich i t  is assum ed th a t  one well will be produced in th e  normal 
m anner o f sucker-rod pum ping, w hilst tw o o th er wells will be produced by  back- 
cranking  from  th e  first well. D etailed  engineering d a ta  a re  p resen ted  an d  tho solu­
tion, using a  m ethod  of graphical balancing of forces, is given in  full. A. H . N.

763. Research and the “  Shoe-String ”  Producer. F . R . Cozzens. Petrol. Enyr., 
M arch 1946, 17 (6 ), 248.— A brief resume o f tho p resen t tren d s  in research  on problems 
of shoe-string sand  production  is g iven, b u t  no references to  pap ers  aro appended.

A. H . N.

764. Field Effective Perm eabilities and Shot-W ell Radii. S. T. Y uster. Oil Wkly.,
29.4.46, 121 (9), 24. Paper Presented a t N in th  Technical Conference cm Petroleum 
Production, P ennsylvania State College.— F rom  certa in  theo re tical deductions an  equa­
tio n  has been derived w hich show s th a t  tho  logarithm  o f tho cum ulative  volume of 
w ater in jected  in a  w ater-flood during  th e  rad ia l encroachm ent period is a  linear 
function o f th e  reciprocal of th e  in jection  ra te . T he slope of th e  line m entioned will 
yield th e  effective perm eability  o f th e  fo rm ation  to  th e  fiood-waters. The theoretical 
y-in te rcep t o f th is sam e line will give th e  effective shot-w ell radius. C ertain field 
d a ta  have  been analysed  a n d  a range o f re la tive  w a ter perm eabilities from  abou t 0-4 
to  a round  0-001 h as been found. T he v a ria tion  in re la tive  perm eability  indicated 
po in ts tow ards a  possible reaction  betw een th e  fiood-waters an d  tho  form ation  to 
give a plugging action . T he effective shot-well rad ii also show  a  wide varia tion  in 
value. This difference in  sh o t responsiveness ind icates a  need for fu rth er experi­
m en ta tio n  in well-shooting techniques. A. H . X.

765. Cable Tools Used to Overhaul Old W ells. N . A. D ’A rcy, J r .  Petrol. World, 
M arch 1946, 43 (3), 47-48.— I t  is found econom ical to  use cablo tools in cleaning and 
overhauling  old m arginal wells to  California. One o f th e  problem s encountered is 
th e  scarcity  o f experienced cable-tool drillers in  th e  a rea . A. II . X.

766. Engineering oi Oil W ell Abandonm ents. W . E . Schoeneck. Oil W kly., 15.4.46,
121 (7), 44.— T he p ap er deals specifically w ith  oil wells— n o t w ith  gas well nor con­
den sa te  wells, w hich need a sep ara te  investigation— and  outlines th e  tw o m ajor,
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interdependent considerations w hich have to  bo tak en  in to  account in  th e  aban d o n ­
ments of wells : physical and  econom ical considerations. T he ty p e  of cum ulative 
production curves ob tainab le  w ith  a  well are discussed an d  in terpreted . O ther 
characteristics of th e  wells, gas-oil ra tios, w a ter production , etc-., are exam ined. All 
these are com bined w ith  cost s tud ied  before th e  ap propria te  m easures in abandoning 
the well can be decided on. A. H . N .

767. Test Flow Chamber. G. M. W ilson. Oil W kly., 15.4.46. 121 (7), 43.—One 
drilling con tracto r developed a  simplified system  of conducting drill-stem  tes ts  which 
enables him  to  observe flow results , b u t w hich a t  tho sam e tim e practica lly  elim inates 
possibility of oil escaping to  se ttle  over a  wide a rea  and  cause dam age to  nearb y  
installations. T he 2-inch lino com ing o u t o f th e  well-cellar connections was ex tended  
out to  one side o f th e  location, where i t  was connected in to  a  sm all high-pressuro 
separator. A 2-inch gas e x h au st lino som e 200 f t  long, an d  su itab ly  anchored, b ranches 
off a t th a t p o in t to  ex h au st to  atm osphere  well o u t of danger o f  rig  installations. Oil 
then flows on th rough  ar^ increasingly g rea ter size pipe, th e  las t jo in t o f w hich has 
perforations for discharging fluid in to  th e  sum p d irectly  benea th . Some 75 f t  down 
stream from tho  trap , th e  2 -inch oil lino is enlarged to  6 |  inch, tho la t te r  boing a  /5 -ft 
length of salvaged casing which is m oun ted .o n  pipo-leg supports. T his p ipe  reaches 
well over to  w ith in  th e  confines o f tho  walled te s t  sum p. A t th is  p o in t tho line 
swages ou t a n d  is flange connected  in to  a  15-ft leng th  o f specially  p repared  15-inch 
casing, the  la tte r  spanning  tho sum p and  resting  on an  elevated  su p p o rt m ade of 
truncated A-fram es m ade of 2-inch pipe. T his piece o f large-diam eter casing is welded 
closed a t  th e  d is ta n t end, and  around  tho  lower approx im ate ly  J  o f its  periphery  a re  
cut out num erous largo-size perforations, th e  perfo ra ted  in te rv al ex tend ing  th e  leng th  
of the cham ber. H . N.

768. In terpreta tion  of Interference Tests in Term s of Perm eability. P a rt 3. K . B.
Barnes. Oil Gas J . ,  4.5.46, 44 (52), 107.— The fac t th a t  in core-perm cability  m easure­
m ent an a rea  o f 3 -inch d iam eter is tak en  as rep resen tative  sam ple for, say , 2 0  acres 
in the field is stressed. In  in terference te s ts  th e  whole field, or a t  least m ajo r portions 
of it, are under te s t. In terference tes ts , by  definition, m u st alw ays include a t  least 
two wells. Tho drop  in  pressure occasioned by  producing a  well a t  a  c erta in  p o in t 
is observed a t  ano th e r well o r wells w hich are  sh u t in. T he variab les con tained  in 
such a fluid-flow system  include th e  d istances betw een th e  sh u t-in  wells and  th e  
producing well an d  th e  th ickness and  averago perm eability  o f th e  acreage un its  
represented b y  each o f th e  closed-in wells. The significance o f th e  various variables 
and the  in te rp re ta tio n  o f interference te s ts  a re  discussed. A. H . N.

769. W ax Saturations in  Oil Sands. J .  C. Calhoun and  S. T . Y uster. Oil W kly .,
13.5.46, 121 (11), 42.— Sand sam ples from  th e  G aines pool o f Pennsy lvan ia  were 
extracted, an d  wore found to  con ta in  solid paraffin w ax. A m ethod  w as developed 
to calculate tho tru e  oil an d  w ax sa tu ratio n s. B y  th is m ethod  th e  w ax sa tu ratio n s 
were calculated as h igh as 6 % . Considerations indicate th a t  th is figuro is still too 
low. I t  is suggested th a t  th is  am o u n t o f w ax w ould no t only h inder th e  correct 
determ ination of oil sa tu ra tio n , b u t would also affect th e  p roduction  m echanism .

D eterm ination of paraffin  p o in t o f  Gaines crude oil an d  o f th e  fo rm ation  tem p era ­
ture show th em  to  bo identical w ith in  error of determ ination . T his fact indicates 
the reservoir crude to  be  w ax sa tu ra ted . Paraffin poin ts on five o th er Pennsy lvan ia  
crude oils were determ ined and  com pared w ith  th e  fo rm ation  tem pera tu res . In  
two instances-^—th e  F irs t an d  Second Venango sands— thero  is evidence th a t  tho 
crude oil m igh t be sa tu ra ted  a t  th e  form ation tem p era tu re , in  which even t solid 
paraffin m igh t be p resen t. I t  is suggested th a t  th e  sim plest m eans by  w hich the  
presence of w ax in  these form ations could be explained would be by  erosion to bring 
the producing horizon to  a  d ep th  where th e  tem pera tu re  fell below th e  sa tu ra tio n  
tem perature. I t  is fu rth e r suggested th a t  in view of th e  h isto ry  of th e  Gaines pool 
the  wax was p resen t a t  th e  tim e w hen i t  was a  v irg in  reservoir. A. H . X.

770. Trends in  Processing Gas Condensate Reservoirs. F . H . D otterw eich and  E . O. 
Bennett. Oil W kly., 6.5.46, 121 (10), 25. Paper Presented before N atural Gasoline 
Association o f America.—T he properties, processing and  p ro ducts of condensate gas 
are studied . A ‘ N -



242  a ABSTRACTS.

771. California Exploration and Production Trends. N . A . D ’Arcy, J r .  World 
Pelrol., M arch 1946,17 (3), 48.— A descrip tion  in  general term s of th e  m ethods adopted 
in exploring, drilling, and  producing Californian in land  an d  tid a l fields is given. 
D irectional wells, w a ter and  g rav ity  drive secondary  recoveries, a n d  u n it operations 
o f fields constitu te  in teresting  features. A. H . N.

772. Field Co-operation Reduced Flare Gas. G- B. Nicholson. Oil W kly., 8.4.46, 
121 (6 ), 42.— P roduction  ch arts recording th e  pressure o f th e  gas are reproduced, 
which show peaks and  hollows over th e  24 hours o f th e  d ay  an d  also over th e  week— 
e.y., shutdow ns on week-ends show a  “ low ” region. T he p ap er discusses methods 
of m aking production  m ore efficient b y  elim inating  th e  peaks an d  hollows in the 
tim e charts. A. H. N.

773. W orld’s H ighest-Pressure W ell Gauges 8,225 Pounds. E . H . Short, J r .  Oil 
Gas ./., 4.5.46, 44 (52), 131.— The well head  pressure  o f th is  gas well is 8,225 lb/sq.in. 
and , w hen th e  w eight o f th e  1 1 , 0 0 0  f t  gas colum n is ad ded  to  th is  value , the  bottom 
hole pressure is approx im ately  10,500 lb /sq .in . D ue to  th e  special care taken, the 
well was safely b rough t in and  com pleted. O f special in te res t is a  15,000 brl/sq.in. 
w orking pressure (30,000 lb /sq .in . te s t  pressure) balanced  p iston  valve  which can be 
opened or closed in 10 seconds using only one h an d  to  tu rn  a  liandlo. A. H . N.

774. Deepest Producing W ell. E . H . S hort, J r .  Oil Gas ,/., 4.5.46, 44 (52), 104.— 
The well is No. 2 Sm ith -S ta te  U n it 1, owned b y  Shell Oil Co. I t  w as drilled to 
14,301 f t  an d  com pleted a t  a  p lugged-back d ep th  of 13,828 ft, w ith  7-inch casing set 
a t  13,437 f t. P roduction  of 530 b rl/d ay  of 33“ A .P .I. g rav ity  th ro u g h  11/64-inch 
choke. A. H . N.

Oilfield Development.
775. A.I.M .E. Foreign Production Symposium. Anon. Oil W kly ., 4 .3 .46,121 (1). 13.—
In  1945 a  new  field was discovered a t  Qatif, and  extensions were m ade to  th e  Abqaiq 
field o f Saudi A rabia. R efining facilities th ere  and on B ahrein  a re  being expanded. 
No. 1 Q a tif produces 4000 b rl/d a y  of 37-5 g rav ity  oil from  7510 ft in  th e  A rab zone. 
W ells were being reconditioned a t  D am m am  and  on B ahrein . B ahrein  produced 
7,308,938 b rl in  1945, and  D am m am  21,124,381 brl.

M ost o f I r a q ’s 1945 production  o f 4,341,000 long tons cam e from  five wells at 
K irkuk .

Perm its cover 22 m illion acres of E g y p t where geophysical w ork w as resum ed in
1945. I n  1944 E g y p t produced 9,431,000 brl, m ain ly  from  R os G harib. Several 
d ry  w ildcats were drilled  in  1945.

I n  1944 C anada produced 10,166,000 brl o f oil, b u t only 8,560,000 brl in 1945, 
due to  a  decline a t  T urner V alley a n d  to  th e  closing of th e  Canol pipe-line. In  1945 
N orm an W ells produced 355,000 b rl an d  T u rn er Valley 8,055,000 brl. D uring 1945 
th e  L loydm instcr field was ex tended  across th e  border in to  Saskatchew an and yielded
15,000 brl. New B runsw ick produced  31,000 b rl in 1945 an d  O ntario  113,000 brl. 
A second well a t  Ju m p in g  P ound  was low an d  'obtained sa lt w ater. A well in the 
B razeau d is tr ic t drilled th rough  a  fau lt in to  Cretaceous a fte r  h av ing  been in presumed 
Mississippi lim estone. ^

Colombia produced 22,866,000 brl on 1945 ; th e  Do M ares concession gave  15,674,000 
b rl, th e  B arco concession 5,540,000 brl, Casabe 1,600,000 brl a n d  Sinu 45,266 brl of 
oil. A t th e  end of 1945 24 geological parties, an d  7 g rav ity  m ete r and 14 seismograph 
p a rtie s  were operating . T he Casabe field has been ex tended  eastw ards across the 
M agdalena, an d  a t th e  sou th  end of th e  D e M arcs concession deeper p roduction  has 
been  found  in a n  old shallow  field.

P eru  produced 13,747,346 b rl o f oil in 1945. Ganso Azul yielded 60,000 brl in 1946. 
I t  has 5 wells capable o f giving 5000 Sri /d ay  each. E cu ad o r gave 2,670,000 brl of 
oil in  1945. T he en tire  o u tp u t cam e from  th e  S an ta  E lena  Peninsula. A te s t east 
of th e  A ndes has h ad  very  good oil showings. B razil produced 79,326 brl in  1945; 
L obato  yielded 6728 brl, A ra tu  6714 brl. Candeias 36,663 brl an d  I tap a rica  29,221 brl.

G. D. H.
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776. A.P.I. Makes Reserves E stim ates. Anon. Oil W kly., 4.3.46, 121 (1), 11.— 
During 1945 U.S.A. found 2,110,299,000 brl o f now reserves, new  pools accounting 
for 419,984,000 brl. 1,736,717,000 b rl o f oil was produced  in 1945, and  a t  the  end 
of the year reserves were estim a ted  a t  20,826,813,000 brl.

During four years o f w ar reserves have  increased by  1,237,517,000 brl. Texas 
lias reserves o f 11,470,294,000 brl.

Tables list by  S ta te s  th e  reserves a t  th e  beginning an d  end of 1945, th e  1945 p ro ­
duction and th e  am o u n t o f oil added  by new pools discovered in 1945. Sim ilar d a ta  
are given for th e  whole o f U .S.A. by  years from  1936. G. D . H .

777. January Drilling Declines. Anon. Oil W kly., 4.3.46, 121 (1), 38.— I n  th e  five 
weeks ended 2nd F eb ru ary , 1946, well com pletions in U .S.A. averaged 472 per week ; 
the December figure was 521, and th e  Ja n u a ry , 1945, figure 419. T he Ja n u a ry , 1946, 
completions included 1305 oil wells, 215 gas wells, an d  653 d ry  holes.

A table sum m arizes th e  Ja n u a ry , 1946, com pletions by  S ta tes and  d istric ts, and 
gives com parative d a ta  for D ecem ber and Ja n u a ry , 1945. G. D. H .

778. Norman W ells Oilfield. J .  S. S tew art. Oil W kly., 4.3.46, 121 (1), 38 (In ter­
national Section).— T he N orm an W ells field is on th e  M ackenzie R iver, 90 m iles sou th  
of the Arctic Circle. T he first well w as drilled in 1920, and  in 1942 th ere  wore four 
producers supplying a  sm all local refinery. W ork  on th e  Canol P ro jec t began in 
May, 1942, an d  th e  order to  stop  drilling w as given in  M arch, 1945. 60 productive
wells were drilled during  th e  period  of con tract.

The discovery well encountered  a  flow of oil a t  783 ft, an d  from  83 ft dow nw ards 
there h ad  been seepage in to  th e  well from  th e  m ainly  sh a ly  beds. A flow of 10 
brl/day was obtained. On deepening to  1025 f t  th e  capacity  becam e 75-125 b rl/day . 
The second well was drilled to  1602 ft, an d  h ad  a  cap acity  o f 175-240 b rl/d ay . On 
Bear Island  a  well found  show ings a t  1948 an d  2000 ft, b u t  w as abandoned  in sa lt 
water a t  2304 ft. A te s t  on tho sou th  ban k  of th e  river, 4 m iles from  th e  discovery 
well found no oil. 8  m iles u p stream  from  tho  discovery w ell shallow  gas w as reported .

Isolated pa tches o f T ertia ry  re s t  unconform ably on Cretaceous, w hich in tu rn  lies 
on Devonian. Tho la t te r  is com m only b itum inous a t  outcrop. S ilurian beds o u t­
crop 5 miles to  th e  n o rth eas t an d  20 to  25 m iles to  th e  sou thw est o f tho area.  ̂The 
structures tren d  generally N .W .—S.E ., and  are  asym m etric , w ith  th e  steep  lim bs 
slightly fau lted  in  som e cases. Tho N orm al W ells field is on th e  sou thw est flank of 
a m ajor anticline, th e  flank d ipping a t  4-5°. Oil occurs in tho F o rt Creek (U pper 
Devonian) reef lim estone. Tho top  o f th e  lim estone is 1050-1900 f t  deep.

The probable p roductive  a rea  ou tlined exceeds 4000 acres, JL870 acres being under 
tho river.

The sa tu ra ted  section  is 0-388 f t  th ick . T he reef pinches o u t up  dip. S a tu ra tio n  
is irregular. The la te s t reserve estim ate  is 36,250,000 brl. from  an  area  o f 2600 
acres, 460 acres being un d er th e  river an d  accessible b y  d irectional drilling. 1 0 -acre 
spacing is used on th e  n o rth  ban k  and  20-acre spacing on Goose an d  B ear Islands.

Wells arc trea te d  w ith  acid  and  th is generally  doubles th e  in itia l flow. T he original 
reservoir pressure w as 695 lb /sq .in . a t  1000 f t  sub-sea. Solution-gas drive is active  
on the  n o rth  bank  and  B ear Island , b u t there  is evidence of w ater drive on Gooso 
Island. U p to  M arch, 1945, 1,997,000 b rl o f oil h ad  been produced.

The bubble-point o f th e  u n d e rsa tu ra ted  crude is 490 lb /sq .in . The oil g rav ity  is 
39 to 41-5 and  tho dissolved gas/oil ra tio  is 325 cu .ft./b rl, while th e  shrinkago factor 
is 17-2%.

All wells flow na tu ra lly . I n  F ebruary , 1945, tho  gas/oil ra tio  was 725, and the  
average o u tp u t 4288 b rl/d a y . R einjection  of gas was carried  ou t for five m onths, 
tho gas in jected  being equ ivalen t to  602,000 b rl o f  pore space a t  reservoir pressure.

Tho pipeline o u tle t an d  th e  refinery a t  W hitehorse began to  operate  in A pril, 1944. 
Tho N orm an W ells refinery has a  cap acity  of 1200 b rl/day .

The Canol agreem ent, costs, and  o th er po in ts a re  discussed. G. D. H .

779. A rgentina’s Oil Industry  During the W ar Years. J .  E . Thom as. Oil W kly .,
4.2.46, 120 (10), 3 (International Section).— Shortage o f m ateria ls caused th e  com- • 
pletions in A rgentina  to  fall from  372 in  1941 to  155 in 1945. P roduction  in 1941 
was 22,000,000 b rl an d  rose to  24,835,500 b rl in  1943, th en  declined to  22,860,000 brl
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in 1945. In  recen t years th e  o u tp u t o f th e  governm ent com pany has been double 
th a t  of tho p riv a te  companies.

P roduction  w as ob ta ined  first in 1907 in tho  Comodoro R iv adav in  field, which gave 
a lm ost all th e  cou n try ’s o u tp u t u n til 1925, an d  ovon now provides tw o-th irds. This 
field has a t  least fourteen  sep ara te  producing areas, an d  lies on th e  n o rth  flank of the 
San Jorgo  sed im entary  basin. In  1944 a n  im p o rtan t striko  was m ade on tho south 
flank of tho  San Jorgo basin, n ear Caleta Olivia, 50 miles so u th  o f Comodoro Riva- 
dav ia . T his striko  gave 1000 b rl/d ay  from  a  10-ft p ay  a t  5381 ft. Good oil showings 
were found in four sands betw een 4085 an d  4174 ft, and  there  w as a  to ta l of ten 
sa tu ra ted  horizons. T hree fu rth e r oil wells have been com pleted in  th is  area, which 
has gentle  folds affected b y  m any  fau lts  w hich seem to  con tro l production . Tho oil 
is from  a deeper horizon th a n  th a t  w hich produces a t  Comodoro R ivadavia.

P roduction  is ob tained  also in  M endoza, S a lta  a n d  P laza  H uincul. Mendoza the 
new est area , produces ab o u t 3,100,000 b rl/y ear, an d  is believed to  h av e  good prospects. 
L ast y ear a  2500-brl well was com pleted in th e  B arrancas field. Challaeo of the 
P laza  H uincul d is tr ic t is a  prom ising field w ith  63 producers, a lthough  only one-third 
drilled up.

D uring 1945 Y .P .F . drilled 11 w ildcats, 5 in Com odora R iv ad av ia-C a le ta  Olivia 
d is tric t, 3 a t  P laza  H uincul, and  ono each a t  M endoza, S a lta  an d  S a n ta  Fe.

P riv a te  com panies hold 116,260 acres un d er lease ; 247,165,380 acres are reserved 
for tho  governm ent, an d  it is difficult for th o  p riv a te  com panies to  o b ta in  leases on 
th e  rem ainder o f th e  281,802,842 acres.

E x tensive  geological and  geophysical surveys have been carried  ou t and  many 
prospects aw ait drilling.

A m ap shows tho  proven  and  prospective producing areas, while tablos an d  diagrams 
give production  d a ta  and  ind ica te  areas prospected  geologically an d  geophysically 
in  1945. G. D. H.

780. Exploration in W estern  Ecuador. J .  E . Thom as. Oil W kly ., 4.2.46, 120 (10), 
20 (International Section).— Oil p roduction  in  E cuador began  over 30 y ears ago, and 
is  still confined to  th e  S an ta  E len a  Peninsula, where seeps were know n a n d  produc­
tio n  h ad  been ob tained  by  p ittin g . In  1923 a  45-brl well w as com pleted and the 
ann u al p roduction  rose to  87,000 brl. In  1926 tho o u tp u t w as 350,000 brl. Deeper 
drilling, usually  to  1500-2500 ft, showed o th er p roducing a reas an d  zones. In  1928 
th e  o u tp u t was 1,000,000 brl, in 1937 2,000,000 brl. D uring  1945 a  300-brl well 
w as com pleted a t  4000 f t  in  th e  n o rth ern  p a r t  o f tho E l T igre field.

T he oil is reported  to fill frac tu res in  Eocene sands w hich are  no t them selves im­
pregnated , an d  so a  Ci’etaceous source has been suggested. T he Sucre sand  of tho 
Lower Eoeeno is over 3000 f t  th ick , an d  wells u sua lly  p e n e tra te  th is for 300-400 ft 
in search of oil.

Several sed im entary  basins o f re stric ted  size, b u t  w ith  a  g re a t th ickness o f Tertiary, 
lie along tho coast o f E cuador.

R a ja d a  1, 45 m iles w est o f  G uayaquil, was still in  Eoeeno a t  11,300 ft. Ju s t  to 
th e  w est R odeo 1 h ad  reached 9400 ft. D au lar 2, 25 m iles w est o f G uayaquil, was 
abandoned still in  th e  Eocene. 17 te s ts  have  been com pleted b y  In ternational 
E cu ad o rian  P etro leum  Co. in th e  p a s t five years. F a u lts  have  been  found, and 
sharp  changes in  s tra tig rap h y . Several tes ts  have been drilled in  th e  deep basin 
ju s t  eas t o f th e  basin  occupying th e  tip  o f th e  S an ta  E lena  Peninsula. T he pools 
n e a r tho tip  o f  th e  peninsula  are  sa id  to  be in stra tig rap h ic  trap s , irregular sand  lenses, 
som etim es sealed p a rtly  by  fau lts. These trap s  a re  difficult to  discover.

A  m ap  shows th e  concessions on th e  S an ta  E len a  Pen insu la, an d  a  tab le  gives 
tho  p roduction  of th e  different com panies annually  from  1941, together w ith tho 
to ta l  up  to  th e  end of 1940. G. D . H.

781. Peru’s Oil. J .  E . T hom as. Oil W kly., 4 .3 .4 6 ,121 (1), 3 (International Section).— 
Oil was produced in  P eru  as early  as 1884, b u t  P e ru  d id  no t give 1000 b rl/d ay  until 
1904. The 1945 production  is e stim ated  to  have been 37,000 b rl/day .

F ive wells have  been com pleted a t  A gua C aliente, ono being reported  to  have a  
p o ten tia l of 5000 b rl/day .

T he Z orritos field is G overnm ent owned. T he G overnm ent is exploring th e  Pirin
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area on the  shores o f Lako T iticaca . I t  also proposes to  drill on th e  river U cayali, 
125 miles n o rth  o f A gua Caliente.

In  the  headw ater region of th e  A m azon form ations rang ing  D evonian  to  Cretaceous, 
and possibly th e  T ertia ry , are o f in te res t w ith  regard  to  oil, b u t  th is region p resen ts 
many difficulties from  th e  p o in t o f view  of developm ent.

A map shows th e  concessions, an d  tab les give p roduction  d a ta . G. D. H .

782. R oum anian Crude Production Shows Increase for 1945. Anon. Oil W kly .,
4.3.46, 121 (1), 57 (International Section).— R oum ania  p roduced  25,S59,400 brl o f 
oil in 1944 and  34,009,696 brl in 1945. G. D. H .

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

783. Transfer R ates Inside Tubes. W . L. Nelson. Oil Gas J . ,  4.5.40, 44 (52), 139,— 
Issue 91 of th e  Refiners N otebook gives a  c h art o f  film tran sfe r ra te s  insido exchanger 
tubes of to  l j- in c h  in te rn a l d iam eter, from  w hich th e  ra tes  for lubricating  oils m ay  
bo determ ined, given th e  v iscosity  and  velocity  o f tho oil in th e  ta n k s  a t  th e  estim ated  
film tem perature. G. A. C.

784. Tripling W estw ard Flow of Iraq  Oil. A non. World Petrol., April 1946, 17 (4), 
40.—The pro jec t for a  new  pipeline from  K irk u k  to  Tripoli an d  H a ifa  is described.

Economic and financial reasons have led  I ra q  P etro leum  to  carry  o u t its  pre-w ar 
projects for increasing oil deliveries to  th e  L evan tine  coast. Tho existing  10-inch 
and 1 2 -inch pipelines are  to  be increased  b y  insta lla tion  o f welded 16-inch linos to  
Tripoli an d  H aifa , giving a  to ta l  an n u al capacity  o f 12,000,000 tons. P um ping  
capacity is to  be increased, a n d  tw o new subm arine pipelines o f 5000 f t  each are 
being installed a t  H aifa , so th a t  six  tan k e rs  can  be loaded sim ultaneously .

Similar extensions aro being m ade a t  T ripoli. T he pipeline program m e m ay  
require increased refining facilities a t  H aifa. W ork  on th e  lino has a lready  s ta rte d  
a t H aifa, an d  th e  p ro jec t should bo com pleted in  1948. Tho now line will follow th e  
same route as th e  p resen t ono. D rilling o f new  wells in th e  K irk u k  field is in p ro ­
gress, and th e  e x te n t o f tankage  an d  loading lines requ ired  a t  th e  term inal sites will 
depend on tho  cap acity  o f refineries to  be constructed  a t  Tripoli an d  H aifa. O th er 
auxiliary equ ipm ent such as housing, offices, and  w orkshops will also be constructed .

R e f i n e r y  Op e r a t io n s .

785. Selection and Application of Refinery Instrum en ts. P a rt 3 Liquid Level.
A. Krieg. Petrol. Engr„  M arch 1946,17 (6 ), 95.— In  considering lovel-control problem s 
it should be realized th a t  liquid level controllers are, in effect, ra tio  flow controllers, 
as they  control th e  out-flow proportional to , o r equal to , th e  inflow over som e 
period of tim e. Tho th ree  m ethods m ost com m only used for liquid level con tro l 
may be g ro u p ed : (1) C onstan t leve l; (2) A veraging lev e l; (3) In terface . These 
are described as to  th e ir  operation  an d  scope, and types o f in strum en ts for m easuring  
liquid level are classified a s :  (a) S ta tic  pressure (Type A ); (6 ) F lo a t a c tu a ted  
(Typo B ) ; (c) D ifferential pressure (Typo C). These are  described, an d  th e ir w ork­
ing and applications a re  discussed and  illustra ted  un d er th e  sections : Typo A, 
Pressure-gauge system  ; D iaphragm  box, A ir bubble or purge system . T ype B, 
Ball flo a t; Flexible s h a f t ;  T ubu lar float, null balance, buoyancy or displacem ent. 
Typo C, D ifferen tia l; Aneroid differential. D ual level-control in strum en ts are  also  
discussed. ^

786. Selection and Application of Refinery Instrum ents. P a rt 4 Flow. A. K rieg. 
Petrol. E ngr.t April 1946, 17 (7 ), 164.—T he p rim ary  elem ents used in d ifferential 
typo m eters are classified and  described and  illu stra ted  under : th in  p la te  o rifice , 
flow nozzle ; V enturi tu be. T he P ito t tube, also a  p rim ary  elem ent, is m ain ly  
employed in testing  w ork, an d  is considered late r. A sum m ary  is given of their m erits  
and d isadvantages covering, cost, flexibility, accuracy, efficiency, an d  resistance to
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w ear. S tra ig h t vanes are used  to  nullify  turbulence, eddies, etc ., and are described 
and  illu stra ted . P u lsa tin g  flow is outlined, and sueh m eans as aro possible of reducing 
i ts  effects aro discussed. D ifferential pressure flowm eters are  classified under two 
general types, m echanical and  e lec tr ica l; theso are  described an d  discussed with 
respect to  th e ir constructional m echanism , range of pressure differentials, operating 
procedures, care, an d  m aintenance, and  th e ir  fun d am en ta l m echanism s are shown in 
sketches un d er : “  U  ’’-typo m anom eters ; m echanical lever arm  type  ; low-pressure 
bell typo. O ther ty p es include m agnetic  couplings, w hich elim inate th e  use of 
pressure-typo shafts, aneroid bellow typo, force balance typo  (aneroid). Electronic 
ty p es : a rea  m ete r (ro tam eter ty p e ) ; p iston  ty p o ; conductance typo. Electrical 
ty p es : inductance bridge ; conductance ty pe. All ty p es being availab le  for indicat­
ing or recording purposes. In teg ra to rs  are  discussed, an d  th e  use o f s ta tic  pressure 
pen, and  square-root com pensation m echanism s aro described. Sections covering 
ra tio  flow contro l and  vo lum etric-type m eters aro included. W . H . C.

787. Proper Classification oi W astes F irst Step in  Disposal Program . P a rt 4. W . B. Hart. 
N a t. Petrol. N ew s Tech. Sect., 3.4.46, 38 (14), R-292.— R efinery w astes are classified 
on th e  basis o f th e ir  general characteristics and  form  tw elve groups, excluding gases 
and  vapours, w hich a re  to  be discussed in  a  la te r  p aper. Theso are : (1) Uncon­
tam in a ted  w a ter w a s te ; (2) sto rm -w ater w a s te ; (3) oil and  oily w astes, including 
em ulsions ; (4) w astes w hich affect hydrogen-ion concentra tion , acid ity , and  a lk a lin ity ; 
(5) wastes which absorb  dissolved oxy 'gen; (6 ) w astes w hich cause ta s te  and  odour; 
(7) tox ic  w astes ; (8 ) w astes w hich are h ighly concen tra ted  solutions o f m ineral m atter 
(i.e., c arry  high dissolved so lid s); (9) w astes w hich carry  suspended solids and are 
tu rb id ;  ( 1 0 ) coloured w astes ; (1 1 ) m inor m iscellaneous w astes ; (1 2 ) semi-solid and 
solid w astes. T he classification affords im p o rtan t fun d am en ta l inform ation  for the 
p lanning for system atic  and  efficient disposal o f wastes. E ach  group is widely dis­
cussed. T he im portance o f giving due consideration  to  th e  effects o f fiood-waters 
is stressed. T he presence of oil in  w aste  w aters, a p a r t  from  its  value, frequently 
adds g reatly  to  th e  problem s o f disposal by' th e  fo rm ation  of em ulsions th a t  are difficult 
to  resolve. W . H . C.

788. New Type Chrom ium -Nickel Alloy Offers W ider Range of Refinery Applications.
J .  S. Ew ing. N at. Petrol. N ew s Tech. Sect., 3.4.46, 38 (14), Jt-243.— Inform ation 
lias been released of a  now alloy “ S tainless-W  ” developed during  th e  w ar, which 
h as th e  corrosion-resistant p roperties of 18-8, C r-N i steel, and  in add ition  can be 
fab ricated  an d  afte rw ards hardened  by  h e a t trea tm en t. I t s  app lication  to  industrial 
uses has been necessarily' lim ited  to  special w ar needs, b u t  its  established properties 
show i t  to  bo of p a rticu la r in te res t to  th e  petro leum  in d u stry . Stainless-W  does not 
con tain  tu n g sten , th e  -W denotes th e  W ood W orks a t  w hich th e  alloy was doveloped. 
I t s  com position is approx im ate ly ': Carbon 0 -5% ; Cr 1 7 % ; N i 7 % ; Ti 0-70%; 
A1 0-20% ; th e  o th er elom ents are  p resen t in  th e  norm al am oun ts found in other 
steels. T he alloy is a  p recip ita tion  harden ing  steel and , unlike th e  18-8 alloy, is 
m agnetic . C ertain o f th e  phy'sical p roperties, w hich are m ore directly' dopendant on 
m etallographie  stru c tu ro  th a n  on chem ical com position, approach  thoso o f ferritic 
17 chrom e. E xam ples a re  : specific gravity ' coefficient o f th erm al expansion and 
electrical resistiv ity . T he difference in electrical resistance an d  therm al conductivity 
betw een th e  annealed  and  aged conditions o f  Stainless-W  is belioved to  be indicative 
of p recip ita tion . Tho co n stan t m odulus o f e lastic ity  o f Stainless-W  as compared 
w ith  th e  decreasing m odulus o f cold-worked 18-8 is significant. The alloy' is treated 
in tw o s te p s :  (1) Solution ann ea lin g ; (2) Agoing (P recip itation  hardening). Theso 
tw o  steps aro fully described an d  tho different tem pera tu res em ployed aro given and 
s tru c tu ra l changes are  discussed. An in teresting  characteristic  o f th e  alloy is the 
extrem e un ifo rm ity  o f hardness, in  b o th  th e  unaged an d  aged conditions, obtainable 
over tho  cross sections o f b a rs o f various d iam eters. M echanical, em brittlem ent, 
sea, an d  atm ospheric corrosion, tes ts  show resu lts com parable w ith  1 S- 8  alloys. 
Fprging, m achinability ', and  spot-w elding characteristics are excellent, welded joint 
s treng ths, tho  flux an d  electrodes used  are  discussed. Im provem ents in  tho  design 
o f bubble  caps, an d  tho toughness o f tho  alloy allows th in n er bubble caps to  be 
em ployed, w ith  less need for replacem ents duo to  w ear o r breakage, an d  keeps the 
w eight o f equipm ent dow n to  a  m inim um . Im proved  m ethods aro also now in use
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for applying th is  alloy as linings to  vessels an d  ovorlays to  exposed steel surfaces for 
corrosion protection . W . H . C.

Refineries and Auxiliary Refinery Plant.
789. The R esistance.to  Corrosion by Sea W ater o£ Some a-Tin and a-T in-A lum inium  
Bronzes. J .  W . C uthbertson . J .  In st. M etals, 1946, 13, 317.— A high tin  co n ten t 
(not less th a n  1 0 % ) confers excellent resistance on b in a ry  bronzes tow ards im pinge­
ment a ttack , such alloys being superior to  cupro-nickel an d  a lum in ium  b rass in  th is 
respect. The add ition  o f a lum inium  to  bronzes con tain ing  10%  tin  does n o t im prove 
their perform ance significantly , b u t  th e  presence of th e  m otal is considered to  bo 
essential where less t in  is incorporated  in  tho  alloy. A eration  o f th e  sea w a ter increases 
the ra te  of deposit and  general a tta c k  of all bronzes, b u t  tho m ore re sis tan t o f those 
are nevertheless b e tte r  able to  cope w ith  th is form  of a tta c k  th a n  cupro-nickel, a lthough  
the la tte r exhibits a  m ark ed  superio rity  in  u n a era te d  w ater. Pre-film ing of bronzes 
improves th e ir resistance tow ards im pingem ent a tta c k  an d  general corrosion, b u t 
does no t suppress i t  com pletely. I t  definitely  slows up  th e  in itia l a tta ck , an d  should 
bo of great value in  cases o f corrosion arising  from  to m porary  solid deposits. F inally , 
homogeneity o f s tru c tu re  an d  finoness o f grain-size b o th  assist tow ards com bating 
impingoment a tta ck . L . B.

790. Stop Tube Failure  in  Super-hea ter by Adding Corrosion Inhibitors. E . Q. Camp,
C. Phillips, and  L. Gross. N a t. Petrol. N ew s Tech. Sect., 6.3.46, 38 (10), R-192.— This 
paper is an  a b s trac t o f  a  rep o rt en titled  “  Corrosion of 18-8 Alloy F urnace  T ubes in 
High T em perature  V apour P h ase  C racking ”  published in  Corrosion, th o  official organ 
of the N ational A ssociation o f Corrosion E ngineers, Septem ber, 1945. In  th e  m anufac­
turing of butadiene, a t  tw o refineries, from  n a p h th a s  (200-400° F ) ob tained  from  Itefugio 
crude oil, Texas, tho  n a p h th a  is v ap o u r cracked, a f te r  p reheating , by  passing  th rough  
18-8 typo stainless-steel tu b es in a  su perhea ter a t  1300° F . In ten se  corrosion of tho 
tubes caused th e ir  failure a fte r  ab o u t only 120 hours operating . Tho p la n t and  its 
oporation ero described and  tho  corrosion of tho  tu b es is discussed. A thorough  
exam ination of tho  p lan t d a ta  an d  analyses o f feed an d  p ro ducts d id  n o t show th e  
cause of corrosion, b u t fu rth e r p la n t an d  lab o ra to ry  te s ts  show ed th a t  i t  w as no t 
due to  th e  presence of organic acids arising  from  th e  prosence of dissolved oxygen in  
tho feed, as th o u g h t possible, b u t  show ed th a t  organic acids inh ib ited  corrosion 
ra ther than* accelerated  it. Tho an aly tical d a ta  show ed th a t  tho  feed-stock a t  one 
refinery contained m ercap tan  sulphide w hereas tho  othor d id  no t. H 2S evolution 
tests a t  1300° F  on tho com bined an d  fresh feeds o f tho tw o refineries show ed 1-3 an d  
8-7 lb and  2-2 and  14-1 lb  H jS/1000 brls, respectively. Those d a ta  do n o t show  th e  
cause of corrosion, b u t  ind ica ted  th a t  i t  m ay  occur because o f th e  absence of certa in  
sulphur com pounds— e.g., m ercap tans. L ab o ra to ry  stud ies o f tho  problem  are 
described; these  su p p o rted  th e  deductions m ade from  th e  earlier w ork, a n d  showed 
th a t su lphur (as m ercap tan , CS2, freo su lphur, etc.) effectively in h ib ited  tho  typo  of 
corrosion experienced. F u rth e r  p lan t operations, using  feed n a p h th a  to  w hich 0 0 5 -
0-5% of su lphur as b u ty l m ercap tan  h a d  been added , e lim inated  excessive corrosion, 
and confirm ed th e  lab o ra to ry  results . I t  was also observed th a t  tho  prosence of 
w ater in  th e  feed, w ith in  slightly  narrow er lim its, sim ilarly  inh ib ited  corrosion, b u t 
tho reason was n o t established. As a  resu lt o f these investigations th e  p lan ts  are 
now successfully operated  b y  tho  in jection  o f 0-3%  CS2 in to  tho  feed n ap h thas.

W . H . C.

791. M agnesium Gives H igh Cathodic Protection to Pipelines and Buried Structures.
L. M. Oldt. N a t. Petrol. N ew s Tech. Sect., 6.3.46, 38 (10), R-186.— A n ou tline  of 
cathodic p ro tec tion  is p resen ted  a n d  th e  developm ent o f superior m agnesium  alloy 
anodes for th e  purpose by  th e  Dow Chemical Co. is described. T he com position of 
these anodes is given, th e  copper nickel an d  iron  con ten t being lim ited  to  0-05%  Cu, 
and 0-003% for tho  F e  an d  N i. The cu rren t efficiency an d  life o f a  m agnesium  anode 
depend largely on th ree  f a c to r s : tho  com position o f th e  m e ta l ; th e  electrolyte 
p re sen t; and  th e  cu rren t d ensity  a t  w hich th e  anode operates. Two ty p e 3 o f corro­
sion of m agnesium  anodes tak e  p la c e : (1 ) useful corrosion, w hich provides th e  
c u rre n t; an d  (2 ) non-useful o r local corrosion, representing  th e  cu rren t supplied  b y  

S
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th e  m agnesium  to  provide local cathodes in an d  on th o  anodo i ts e lf ; th is  is a  variablo 
w hich also depends on  th e  th ree  facto rs m entioned. T he second facto r affecting the 
life o f an  anodo is tho  backfill o r tho  e lectro ly ty te  used  a round  th e  anode. Develop­
m en ts in th is  d irection  have  show n th e  gypsum -clny  m ix tu res are  moro desirable 
th a n  chlorides, and  b en ton ite  has been su b s titu te d  for tho  clay. T he backfill for 
h igh  efficiency an d  life o f m agnesium  anodes are (a) for low-resistanco soils, bentonite 
an d  gypsum  in tho  ra tio  o f 3 : 1 ; (6 ) for high resistance soils, ben ton ite , gypsum, 
anhydrous sodium  su lphate  in  th o  ra tio  2 : 1 : 1 ,  As regards th e  effect of current 
d ensity  on anode efficiency, i t  m ay  bo said  th a t  w hen using tho alloy, a  cu rren t density 
of tho  order o f 0-5 m illiam peros/sq.in . is sufficient to  o b ta in  a n  efficiency of 50%. 
Several largo cathodic p ro tec tin g  system s using m agnesium  anodes aro described; 
one o f unusua l in te res t is, th e  p ro tec tio n  o f a  sea-w ater flume a t  F reeport, Texas, 
w hich consisted o f steol piling  driven  14 f t  in to  th e  e a r th  a n d  is 2300 f t  long. The 
flum e h a s  polarized, and  its  life h a s  been  ex tended  for an  indefinite  period by  the 
installing  o f m agnesium  anodes. D etails a re  given o f th e  in sta lla tio n  of magnesium 
anodes, covering, spacing, sizes, cu rren t o u tp u t, life, w eights, a n d  structu res of 
anodes. W . H . C.

792. Pipeline Gauging, Sampling, and Testing. J .  A. S leeth. Petrol. Engr., March 
1940, 17 (6 ), 144.— The step s b y  w hich oils a re  m easured, sam pled a n d  tested  for 
th e  de te rm in a tio n  o f volum e or am ounts sh ipped or transferred  are  outlined, par­
ticu larly  in  coses whore abnorm al conditions or resu lts a re  encountered, and each 
step  is discussed. M ethods of gauging tem p era tu re  m easurem ent an d  sam pling of 
th e  oil in  vessels, and  th e  A.S.T.M . a n d  A .P .I. sam pling  devices a n d  m ethods are 
outlined . Tho tes tin g  of sam ples for specific g rav ity , w ater, an d  sedim ent by  dis­
tilla tion  a n d  cen trifugal m ethods is discussed, and  a  com parison o f w a ter and sedi­
m en t co n ten ts o f various crudo oils by  these  m ethods is given. In te re stin g  informa­
tion  w ith  respect to  th e  A .P .I. g rav ity  scale is : “  W hen one of tho  scientific organiza­
tions in  th o  early  days of th e  in d u stry  undertook  to  check up on th e  accuracy of 
tho  p revailing  hydrom eter, i t  w as supposed to  conform  to  th e  B aum e scale, b u t it 
d id  no t. T he B aum e scale h a s  a  m odulus of 140/130 an d  i t  was found  th a t  the 
p e tro leum  in d u stry  was using an  in s tru m en t w ith  a  m odulus o f 14T5/131-5. Rather 
th a n  a tte m p t to  call in  a ll th e  hydrom eters in  service, a  prodigious assignm ent, the 
in stru m en t an d  m odulus w as ad op ted  os a n  A .P .I. s ta n d a rd  and  has continued to 
bo th o  official s ta n d a rd  of tho  A m erican pe tro leum  in d u stry  to  tho  p resen t tim e.” 
D ry  g rav ity  m ethods are  discussed, pressure-bom b, chem ical centrifuge, an d  pressuro- 
filter m ethods are outlined . Illu s tra tio n s aro show n o f ban k s o f w a ter content, 
d istilla tion  equ ipm ent, and  pressure-bom b assem blies. W . H . C.

Solvent Refining and Dewaxing.
793. M odem  R efining Processes. 9. B ette r Technology, B etter Lube Oils. G. Armi- 
stoad . Oil Gas J .,  4.5.46, 44 (52), 115.— A conventional refining operation  for the 
p roduction  o f lu b rican ts is described a n d  several o f th e  m ore im p o rtan t classes of 
add itives a re  outlined. D istilla te  lubricating-oil cu ts  ta k e n  as overhead and side 
stream s from  th e  vacuum  frac tio n a to r a re  trea te d  in  a  single solvent extraction 
p lan t. The residuum  from  th e  v acuum  d istilla tion  is first doasphalted  and then 
dew axed an d  finally so lvent ex trac ted . I n  an o th er process th e  long residuum  is 
passed  first th rough  a  double so lven t ex trac tio n  process, and  is a fte rw ards dewaxed. 
T he tre a te d  oil is th e n  vacuum -distilled  fo r separa tion  in to  th e  required  cuts, which 
are  finally  tre a te d  w ith  clay.

A dditives aro incorporated  in  lub ricating  oils to  im prove perform ance, and  include 
an tio x id an ts , anti-corrosives, ex trem e pressure  assistan ts , detergen ts, v iscosity  index 
im proves, an d  pour-po in t depressants. G. A. C.

Polymerization.
794. Nom ograph for Calculation of Olefin Conversion in  Catalytic “ P o ly ”  Plant.
E . G. Glass. N a t. Petrol. N ew s Tech. Sect., J a n .  1946, 38 (1), R-33.— A nom ograph 
is  presen ted , a n d  its  construction  explained, for th o  rap id  assessm ent o f th e  per­
centage conversion of olefin in to  polym er, requ ired  during  th e  operating  of cataly tic
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polymerization p lan ts. Sam ples o f th e  fresh  feed and  tho  sp en t gas a re  analysed 
for to ta l olefin con ten ts, an d  b y  using  tho  tw o resu lts  in  conjunction  w ith  tho nom o­
graph in th e  m anner described tho  percentage conversion can be quickly  ob tained. 
Tho nom ograph m ay  be co nstructed  on a  w eight, volum e, or molo basis, and  give3 
tho desired degree o f accuracy. W . H . C.

Special Processes.
795. Leaded Gasoline Made Safe for H um an Contact. Anon. Oil Gas J „  4.5.46, 
44 (52), 142.—U .S. P a t .  2,390,988 describes a  process in  w hich stan n ic  chloride is 
added to leaded gasoline to  rem ove te trae th y l lead  so th a t  tho  gasoline can  be  used  
for cooking fuel, cleaning fluid, o r o th er purposes. A n insoluble m ix tu ro  of d ie thy l 
lead chloride an d  d ie thy l chloride is produced  b y  th e  reaction , an d  rem oved afte r 
agitation w ith  w ater. G. A. C.

Patents.
796. Patents on Refining Processes and Products. M. D . Peterson , assr to  D u P o n t 
do Nemours. U .S .P . 2,391,920, 1.1.46. Process for polym erizing e thylene b y  h e a t­
ing in the  presence o f a  d ialky l oxide as ca ta ly st.

A. R . Goldsby, assr to  Texaco D ev. Corpn. U .S .P . 2,391,962, 1.1.46. A gasoline 
rich in defines a n d  arom atics is co n tacted  w ith  a n  adsorp tive  clay  a t  800-100° F  an d  
1 0 0  lb to  effect olefine isom erization, th en  co n tac ted  w ith  adsorp tivo  clay' in  th e  
presence of hydrogen a t  600-950’ F  an d  100-300 lb  to  convert tho isom erized olefins 
into isoparaflms, th u s  im proving th e  lead  su scep tib ility  o f th o  gasoline.

C. M. Loane an d  I t .  W atson , assr to  S. O. C. In d ian a . U .S .P . 2,391,988, 1.1.46. 
A candle com prising a  bo d y  of w ax and  a  coro com prising a  m ix tu re  o f  w ax and  from  
about 1%  to  ab o u t 30%  of a n  aerogel.

C. J .  R ando lph , jr ., and  N . B . H askell, assr to  Texas Co. U .S .P . 2,392,000, 1.1.46. 
Polymer gasoline m ain ly  sa tu ra te d  an d  free o f arom atics is ob tained  b y  passing 
propyleno over a  c a ta ly s t com prising a  calcined m ix turo  of p rec ip ita ted  silica, a lum ina, 
and zirconia a t  470-495° F .

J .  W . Tetor, assr to  Sinclair R efining Co. U .S .P . 2,392,107, 1.1.46. D irect am ina- 
tion of an  olefine is effectod b y  th e  action  o f am m onia  in  tho  presence o f m etallic 
cobalt deposited  on a  cobalt silicate  carrier.

R. L. M ay, a ssr  to  Sinclair R efining Co. U .S .P . 2,392,252-3, 1.1.46. An ox idation  
inhibitor to  ad d  to  a  lub . oil com position is com prised of th e  ^product from  th e  
reaction o f a  m onohydroxy a lipha tic  alcohol w ith  tho  condensation  p ro duct o f tu r- 
pcntino an d  phosphorus pen tasu lph ide.

C. E . W elling, assr to  P h illips Petro leum  Co. U .S .P . 2,392,277, 1.1.46. Lovulinic 
acid and its lower a lipha tic  a lkyl esters are em ployed to  separato  close boiling m ix tures 
of a liphatic C., to  C6 hydrocarbons in th e  gaseous s ta te .

G. E . Liedholm  an d  F . M. McMillan, assr to  Shell D ev. Co. U .S .P . 2,392,330,
8.1.46. T he 190-200° F  fraction  o f a  nap lithen ic  s tra ig h t-ru n  gasoline is isomerized 
using A1C1, as ca ta ly st. I t  is m ixed w ith  tho  succeeding 200-230° F  fraction , and 
the  m ixture is dehydrogenated  using  chrom ium  oxide eataly 'st. A su b stan tia l increaso 
in  y ield o f p u re  to luo l is th u s  obtained.

P . M. McMillan a n d  G. E . Dudholm , assr to  Shell D ev. Co. U .S .P . 2,392,398,
8.1.46. S u b stan tia lly  a  developm ent o f U .S .P . 2,392,330 (cf. preceding ab strac t) 
into a  m u ltistage  procedure.

D. C. B ond an d  N . B . R ussell, a ssr to  P u re  Oil Co. U .S .P . 3,292,454, 8.1.46. 
E thyleno is co n tacted  w ith  alum inium  chloride an d  its  e thylene com plexes a t  250— 
350° F  in th e  presence o f  sm all am o u n ts  o f  hydrogen  chloride. Isob u tan e  an d  e thy l 
chlorido a re  ob tained.

W. I .  D enton  an d  C. H . Schlesm an, assr to  Socony V acuum  Oil Co. U .S .P . 
2,392,466, S. 1.46. S ty rene  is produced  w hen benzene an d  ethylene reac t in  tho 
vapour phase  w ith  an  oxygen contain ing  gas a t  600-1100° F  un d er a  pressure betw een 
1 0  and  2 0 0  atm ospheres.

T
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J .  J .  O ’Neill, assr to  Sinclair R efining Co. U .S .P . 2,392,497, 8.1.46. F ractionation 
o f an  aqueous phenol e x tra c t o f a  potroloum  oil using a  phenol a n d  w a ter in  soveral 
stages. T he p ro d u c t is a  resin.

H . G. B erger and  D . E . B aderseher, a ssr to  Socony-V acuum  Oil Co. U.S.P. 
2,392,570, 8.1.46. A n arom atic  hydrocarbon  fuel is trea te d  w ith  an  a lipha tic  aldehydo 
an d  hydrofluoric acid  to  co n v ert th e  a rom atics in to  resinous m ateria ls. A fter removal 
o f tho  la tte r  th o  fuel lias a  h igher cetane  value.

T . T . N oland an d  E . M. N ygaard , a ssr to  Socony-V acuum  Oil Co. U .S .P . 2,392,610,
8.1.46. Im p ro v em en t in  th e  ignition  q u a lity  o f a  diesel fuel is ob tained  by  tho 
m inor add ition  of a  halogen-substitu ted  n itro lic  acid  o r a  h a lo g en -su b stitu ted  pseudo- 
nitrole.

J .  T . H oreczy an d  E . F . W adley , assr to  S tan d ard  Oil Dov. Co. U .S .P . 2,392,739- 
2,392,740, 8.1.40. Gaseous olefines can bo sep ara ted  from  each o th er a n d  from  gaseous 
paraffins b y  tre a tm e n t w ith  a  so lu tion  o f iodine u n d e r contro lled  conditions.

E . R . Lewis an d  C. L . R ead , assr to  S tan d ard  C ataly tic  Co. U .S .P . 2,392,749,
8.1.46. Benzene, toluono, an d  xylenes a re  ob tained  b y  th e  so lven t ex tractio n  of tho 
p ro d u c t from  cata ly tic  reform ing o f a  m ix tu ro  of potroloum  fractions containing tho 
corresponding cyciohexanes an d  tho  p ro d u c t o b tained  b y  d es tru c tiv e  hydrogenation 
o f th e  n e x t succeeding fractions.

J .  C. Show alter, assr to  S tan d ard  Oil D ev. Co. U .S .P . 2,392,779, 8.1.46. A 
de te rg en t com position in  p a s te  form  is p roduced  by  m ix ing  2 0 -30%  lub . oil o r heavy 
gns oil, 20-35%  sodium  pe tro leum  sulphonate , 20-35%  w ater, a n d  20-30%  finely 
d iv ided  non-abrasive  abso rben t m ateria l.

M. F riedm an, assr to  U .S.A . U .S .P . 2,392,846, 15.1.46. T e trae th y l lead is 
rem oved from  a  hydrocarbon  fuel b y  a g ita tio n  first w ith  anhydrous stan n ic  chloride, 
th en  w ith  a n  adsorben t.

A. K insel, assr to  L . Sonncborn Sons, In c . U .S .P . 2,392,853, 15.1.46. A petroleum  
residual w ax  contain ing  corrosive substances from  A1C13 trea tm e n t is reacted  with 
an  a lkaline-earth  plum bito  for th e ir  rom oval.

J .  S. W allace an d  T . E . Sharp , assrs to  S.O.C., In d ian a . U .S .P . 2,392.891, 15.1.46. 
A stab le , non-em ulsifiable su lphurized oil is ob tained  from  a n  oil tre a te d  w ith  elemen­
tary- su lphur a t  300-360° F  by  tho  add ition  of an  oil-soluble a lkali su lphonate .

V. Ip a tie ff  an d  I I .  P ines, assrs to  U .O .P . Co. U .S .P . 2,392,924, 15.1.46. Normal 
b u tan e  is trea te d  ¿ v ith  stann ic  chloride in  th e  presence o f hydrogen  chloride under 
such  conditions th a t  isobutane is tho  principal reac tion  product.

C. W . W atson, assr to  T he T exas Co. U .S .P . 2,392,960, 15.1.46. Tho C, fraction 
o f cracked gas is heated  to  650-950° F  uncler pressure to  dimcrizo th e  butadiene 
com ponent. I t  is th en  h ea ted  to  1200-1400° F  du ring  co n tac t w ith  a  dehydrogenating 
c a ta ly s t to  convert tho  d im er in to  sty rene  an d  dehydrogennte o th er o f  th e  com­
pon en ts to  bu tad iene, w hich is recycled to  tho  d im erization  step  o f tho process.

B . S. G runsfelder, assr to  Shell Dov. Co. U .S .P . 2,393,041, 15.1.46. Low-boiling 
paraffin  hydrocarbons are  isom erized by  reac tion  w ith  hydrogen in  co n tac t w ith  a 
heavy- m eta l sulphide c a ta ly s t  a t  a  tem p era tu re  w ith in  tho  range 400-540° C a t a  
p ressure  o f 1 0 - 1 0 0  a tm .

F . M. McMillan an d  H . A. Cheney, assrs to  Shell Dov. Co. U .S .P . 2,393,051,
15.1.46. I n  th e  isom erization of norm al p en tan e  a t  60° C using  AIC13- A L 0 3 catalyst 
tho  y-ield is m ain ta in ed  b y  th e  contro lled  add itio n  o f isobutane.

L. A. M ikeska, assr to  S tan d ard  Oil D ev. Co. U .S .P . 2,393,181, 15.1.46. A pour- 
p o in t depressan t is ob tained  w hen th o  resinous p ro d u c t from  tho  reac tio n  between 
a n  arom atic  hydrocarbon  an d  an  a lipha tic  a ldehyde (using a  F riedel-C rafts catalyst) 
is acy-lated.

R . J .  Andrews, assr to  W ilson Carbon Co., In c . U .S .P . 2,393,214, 15.1.46. Active 
carbon  is ob tained  from  th e  acid sludge ex  refining of pe tro leum  d istillates b y  a  scries 
o f h e a t trea tm en ts .
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A. C. B yrns, assr to  U nion Oil Co. U .S .P . 2,393,288, 22.1.40. A su itab le  ca ta ly s t 
for reforming hydrocarbon  m ix tu res consists of chrom ites and m olybdatos o f iron 
cobalt and nickel p recip ita ted  on a n  undried  hydrous m eta l oxide gel.

• M. F aw cett and  E . S. N a rraco tt, assrs to  A nglo-Iranian  Oil Co. U .S .P . 
-,393,357, 22.1.40. N orm al b u tan e  is isom erized by  co n tac t w ith  alum inium  chloro- 
bromide a t  a  tem p era tu re  no t exceeding 200° C.

F. M. A rchibald and  H . O. M ottern, assrs to  S tan d ard  Oil Dov. Co. U .S .P . 2,393,509,
22.1.46. E th an e  and  chlorine a re  m ixed in  suitablo proportions, th en  dispersed in 
30% aqueous HC1 an d  sub jected  to  tho  action  of ligh t. C hlorinated products are 
obtained.

V. Molenari, assr to  B akelito Corpn. U .S .P . 2,393,699, 29.1.46. A pe tro leum -tar 
phenol w ith a  side-chain is converted  in to  a  lower-boiling phenol by  a  trea tm en t 
which includes solution in N aO H , dehydration , and  blowing w ith  air.

J .  D. Morgan, assr to  Cities Service Oil Co. U .S .P . 2,393,797, 29.1.46. A high- 
tem perature greaso is ob tained  b y  th e  d ispersal of 8 -14%  lith ium  soap in  a 
petrolatum .

A. H . Schutte  an d  A. IV. M ack. U .S .P . 2,394,015-2,394,016, 5.2.46. D escription 
of a  centrifugal m ethod  to  sep ara te  oil and  w ax from  a n  o il-w ax m ix tu re  emulsified 
with w ater.

A. V. Grosse and  W . J .  M attox, assrs to  U .O .P . Co. U .S .P . 2,394,170, 5.2.46 
Çs'C jj aliphatic  hydrocarbons are dehydrocyclized, th en  so lven t-treated . T he e x trac t 
is also dehydrocyclized in  tho presenco of a  ca ta ly st, and  th e  p roduct ob tained  consists 
of olefin free arom atics.

N. Levy, assr to  I.C .I., L td . U .S .P . 2,394,315, 5.2.46. N itroparqffins a re  ob tained  
when nitric  acid a n d  a low-.boiling paraffin, b o th  in th e  v apour phase, a re  passed over 
a catalyst consisting o f arsenic or an tim ony  com pounds.

0 . M. R eiff and J .  D. Zech, assrs to  Socony-V acuum  Oil Co. U .S .P . 2,394,564, 
1—2.46. A syn the tic  construction  m ateria l is ob tained  when th e  p ro d u c t o f tho 
treatm ent o f a  ch lorinated  petro leum  w ax w ith  a  phenol in th e  presenco of A1C13 is 
dechlorinated an d  vulcanized. •

k . IV. S p rou leand  J .  C. Zim m er, assrs to  S. O. D evelopm ent Co. U .S .P . 2,394,567, 
1— 46. Two formula) a re  given for alum inium  soap grease.

K noth , J r . ,  and M. A. Pavlick , assrs to  S.O. D evelopm ent Co. U .S .P . 2,394,616. 
1—2.46. A form ula is given for a  w ax-clay em ulsion su itab le  as a  liquid coating  
composition for containers in tended  for tack y  polymers.

M. P . M atuszak, assr to  Phillips P e tro leum  Co. U .S .P . 2,394,625, 12.2.46. B u tane  
is dehydrogenated to  bu tenes in th o  presence of chrom ium  oxide ca ta ly s t. The 
butenes are dehydrogenated  to  bu tad iene as p rincipal p roduct in  the  presence of 
chromium oxide ca ta ly s t o f lower activ ity .

J- S. Yule, assr to  P u re  Oil Co. U .S .P . 2,394,735, 12.2.46. A m ethod of preparing  
a cu tting  oil is doscribed.

P . C. Archibald, assr to  Shell D evelopm ent Co. U .S .P . 2,394,739, 12.2.46. A 
puled dehydrogenating ca ta ly s t o f th e  m eta l sulphide class is reac tiv a ted  w ith su lphur 
dioxide.

1. Bergsteinsson, assr to  Shell D evelopm ent Co. U .S .P . 2,394,743, 12.2.46. Neo- 
pentano is th e  m ain  p roduct obtained w hen a  hydrogenated  isobutylene polym er is 
cracked in th e  presenco o f a  chrom ium  oxide-alum ina catalyst.

C. Crawford and  W . E . Ross, assrs to  Shell D evelopm ent Co. U .S .P . 2,394,752,
1—2.46. A fluid m elt o f  A1C1„ NaCl, ahd  ZnCI2 is used as a n  isomerizing cata lyst.

P -  McAllister and N. E . Peery , assrs to  Shell D evelopm ent Co. U .S.P. 2,394,797, 
? A. blending fuel consisting essentially  o f neohexane an d  cyciopentane is

obtained by  tw o stage isom erization o f a  su itable cu t o f a  sa tu ra ted  naphthen ic  
gasoline.

H. H . Y oung and  D . R ubenstein , assrs to  In dustria l P a ten ts  Corpn. U .S .P . 
2,394,833, 12.2.46. A w ax com position su itab le  for coating cheese consists o f a
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m ixturo  of paraffin w ax w ith  5 -30%  of th e  p roduct o f tho  reac tion  betw een alkylol- 
am ine an d  an  acylating  substance.

E . F . Engclkc, assr to  Cities Service Oil Co. U .S .P . 2,394,965, 12.2.46. A lube 
resis tan t to  oxidation  and  sludging is ob tained  w hen i t  is hea ted  to  340-400° F  with
0-5-4%  o f an  inorganic ferric sa lt, sep ara ted  from  th e  sludge, neu tra lized , and clay 
trea ted .

R . C. B randon, assr to  S.O. D evelopm ent Co. U .S .P . 2,394,978, 19.2.46. Alkylated 
phenols a re  sep ara ted  from  th e  soda e x tra c t o f cracked d istilla te  b y  preferential 
p recip ita tion , th en  sub jected  to  ca ta ly tic  cracking to  produce lower phenols.

R . B. Perkins, jr ., assr to  P e tro lite  Corpn. U .S .P . 2,395,011, 19.2.46. Petroleum  oils 
w hich are solvent-refined by  vigorous m ixing w ith  a  selective so lvent hav e  a  dielectric 
co n stan t moro th a n  tw ice th a t  o f tho  oil. Tho separa tion  of th e  dispersed oil and 
solvent phases is effected b y  th e  action  of a n  electric field.

J .  H . Bishop, assr to  Socony-V acuum  Oil Co. U .S .P . 2,395,093, 19.2.46. An 
alcohol ex tra c t o f blown lard  oil and a  condensation  p ro d u c t o f  ethylaniline and 
form aldehyde aro added  to  a  viscous oil to  re ta rd  ru s t  an d  emulsion-forming 
characteristics.

J .  C. H illyer and  H . E . D rennan , assrs to  Phillips P etro leum  Co. U .S .P . 2,395,274,
19.2.46. A liphatic  olefins contain ing 4 -8  carbon  atom s aro isom erized by passage 
over bau x ite  a t  500-1300° F .

R . G. P a tte rso n , assr to  Phillips P etro leum  Co. U .S .P . 2,395,291, 19.2.46. A 
m ethod is described for th e  p roduction  of porous spongy alum inium  chloride catalyst.

J .  D . M organ, assr to  Cities Service Oil Co. U .S .P . 2,395,379, 19.2.46.' Benz- 
a ldehyde is em ployed as a  lub rican t betw een — 6 8 ° F . an d  +  270° F  on m oving metallic 
bearing surfaces.

M. R . A rnold, assr to  G irdler Corpn. U .S .P . 2,395,529, 26.2.46. A process of 
purify ing a  copper am m onium  solution used for tho  absorp tion  of olefins.

H . L . Joh n so n  an d  J ,  H . Rerrine, assrs to  Sun Oil Co. U .S .P . 2,395,627, 26.2.46. 
A process is described for th e  p rep ara tio n  o f a  soluble oil from  a  naphthen ic  lub. oil by 
ox idation  w ith  air.

C. B. B arbour, a ssr to  A tlan tic  R efining Co. U .S .P . 2,395,713, 26.2.46. A method 
o f p roduction  of a n  a lka line-earth  m eta l su lphonate  com m encing w ith tho sulphona- 
tion  of a  viscous petro leum  oil.

A. B. H ersberger, assr to  A tlan tic  R efining Co. U .S .P . 2,395,739, 26.2.46. A 
resin is ob tained  by  th e  reac tion  betw een an  arom atic  hydrocarbon  and  an  aldehyde 
in th e  presence o f a  polycarboxylic acid.

E . A m ott and  W . E . Grebe, assrs to  U nion Oil Co., U .S .P . 2,395,774, 26.2.46. A 
m ethod  of p reparing  sulphonic acid  m eta l soaps by  trea tin g  a  lub. oil w ith sulphuric 
acid.

K . K . K early , a ssr to  S.O. D evelopm ent Co. U .S .P . 2,395,876, 5.3.46. Olefins 
a re  dehydrogenated  to  diolefins by  passage w ith  steam  over a  ca ta ly s t consisting of 
m agnesium  oxide, a  m e ta l oxide, and  sm all am ounts o f po tassium  oxide.

B. H . Lincoln and  G. D. B yrke t, assrs to  Socony-V acuum  Oil Co. U .S.P. 2,395,889,
5.3.46. A lub. oil add itiv e  is o b ta ined  b y  reac ting  sodium  trisu lphide w ith a high- 
m ol.-w t. carboxylic acid.

1V. A. L . L ande, jr ., assr to  Porocel Corpn. U .S .P . 2,395,931, 5.3.46. Oils are 
decolorized by trea tm e n t w ith  a  w ater-insoluble m eta l alum inate.

N . K . Chaney, assr to  U n ited  G as Im provem en t Co. U .S.P. 2,395,954, 5.3.46. A 
basic substance m ixed w ith  a  m onovalent sa lt o f copper, silver, or m ercury  is employed 
to  absorb  p referen tia lly  th e  olefins and  diolefins from  a  liqu id  hydrocarbon  m ixture.

R . V. Shankland , a ssr to  S.O.C. In d ian a . U .S .P . 2,395,976, 5.3.46. A tractor 
fuel is com posed of a  stra ig h t-ru n  heavy  n a p h th a  and  a  sy n th e tic  hydrocarbon polymer 
ob tained  by hydroforining a petro leum  n ap h th a .
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H. B. Kellog an d  H . C. R eynolds, jr ., assrs to  S.O. D evelopm ent Co. U .S.P. 
2,396,050, 5.3.46. A  substance su itab le  for add ition  to  a  drying-oil com position is 
obtained from  th e  soda e x tra c t o f a  h eavy  cracked petro leum  fraction .

J .  Anderson, E . P . B ullard , and  S. H . M cAllister, assrs to  Shell D evelopm ent Co. 
U.S.P. 2,396,144, 5.3.46. A process for th e  m anufactu re  o f cum ene from  benzene 
and propylene using  sulphuric  acid.

J . D. M organ an d  R . E . Lowe, assrs to  Cities Service Oil Co. U .S .P . 2,396,192,
5.3.46. A form ula for a  d en ta l in stru m en t lub rican t.

E. L. Baldeschweiler and  J .  C. Zim m er, assrs to  S.O. D evelopm ent Co. U .S .P . 
2,396,236, 12.3.46. Corrosion o f alum inium  fuel tan k s  is re ta rd ed  by  th e  addition  
of an isopropyl ester o f  an  oxidized w ax fa tty  acid  to  th e  leaded fuel.

E. A. H . Friedheim . U .S .P . 2,396,258, 12.3.46. New com pounds a re  described 
which are solid paraffins con tain ing  an  arsenic rad ical a tta ch e d  to  tho  carbon  chain.

IV. J .  Sweeney, M. R . Fenske, an d  G. H . Cummings, assrs to  S.O. D evelopm ent 
Co. and R ohm  and  H aas  Co. U .S .P . 2,396,299-2,396,303, 12.3.46. L iqu id  am m onia 
is used to  refine pe tro leum  distillates b y  solvent ex traction .

R. F . M arschner, assr to  S.O.C., In d ian a . U .S .P . 2,396,331, 12.3.46. A n ap h th en ic  
gasoline is frac tiona ted , and  th e  ap p ro p ria te  cu ts are isom erized using  A1C13 c a ta ly s t 
in a recycle process.

T. H . Rogers and  J .  S. W allace, assrs to  S.O.C., In d ian a . U .S .P . 2,396,345, 12.3.46. 
A complex glyceride phosphoric acid ester is used to  stabilize a  su lphurized  oil.

G. C. Connolly, assr. to  S.O. D evelopm ent Co. U .S .P . 2,396,641, 19.3.46. A 
catalytic cracking process in w hich tho  c a ta ly s t is a lu m in a-tu n g sten  oxide.

M. Blum er, assr to  L . Sonneborn Sons, Inc. U .S .P . 2,396,673, 19.3.46. M anu 
faeture of petro leum  m ahogany  sulphonic acids.

D. R . C arm ody and  H . E . H uber, assrs to  S.O.C., Ind ian a . U .S .P . 2,396,683
19.3.46. Isopropylbenzene is o b ta ined  by  th e  action  of propylene or benzene in th e  
presence o f a  phosphoric acid  cata ly st.

J . M. M usselm an an d  H . P . L ankelm a, assrs to  S.O.C., Ohio. U .S .P . 2,396,719
19.3.46. A  lub . oil add itio n  agen t com prising a  m eta l com pound o f th e  reaction 
product of phosphorus pen tasu lph ide  an d  an  a lipha tic  sa tu ra ted  alcohol.

A. J .  M orway, assr to  S.O. D evelopm ent Co. U .S .P . 2,396,744, 19.3.46. A grease 
is m ade from  an  alum inium  soap ob tained  b y  su itab le  tre a tm e n t o f spen t A1C13 
catalyst from  th e  isom erization process.

J .  A. T ilton, assr to  S.O. D evelopm ent Co. U .S .P . 2,396,761, 19.3.46. Toluene 
is obtained from  a  naphthene-base  petro leum  by  processes involving dehydrogenation , 
solvent ex traction  an d  acid  trea tm en t.

E. A. E vans and  J .  S. E llio tt. U .S .P . 2,396,839, 19.3.46. A  lub. oil add ition  agen t 
to increase film ru p tu re  stren g th  com prises an  oil solublo phosphite  ester.

H . S. T aggart, jr ., assr to  S.O. D evelopm ent Co. U .S .P . 2,396,900, 19.3.46. O xy­
genated organic com pounds a re  ob tained  by  con tacting  gaseous paraffins w ith  oxygen 
m the presence of b acteria  inocu lated  p la n t food.

E. C. B ritten , G. H . Coleman, and  K . D . G. Clack, assrs to  Dow Chemical Co. 
U.S.P. 2,396,983,19.3.46. Secondary b u ty l phenol is used  as a  solubilizer for petro leum  
distillate solutions o f rotenone.

P . Meyer, assr to  Shell D evelopm ent Co. U-S.P . 2,397,191, 26.3.46. A su itab le  
spreading agen t for hydrocarbon  oils on w ater is obtained by  trea tm e n t o f th e  acid 
sludge from th e  refining of cracked d istillate .

H. G. V esterdal, assr to  S.O. D evelopm ent Co. U .S .P . 2,397,301, 26.3.46. L iquid 
hydrocarbons are  ob tained  from  propylene using steam  in th e  presence of chrom ium  
oxide-alum ina ca ta ly st.

H. G. Sm ith an d  T . L . Cantrell, assrs to  G ulf Oil Corpn. U .S .P . 2,397,377-2,397,381,
26.3.46. Foam -suppressing agents for oils consist o f isoam yl octy l phosphates of 
dimethylanilene, quinoline, pyridene, lutidine, and  nicotine.
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D . E . B adertscher an d  R . B . Bishop, assrs to  Socony-V acuum  Oil Co. U.S.P. 
2,397,39S, 26.3.46. A resinous p ro d u c t su b stan tia lly  lig h t in  colour and  of high 
m elting  p o in t is ob ta ined  by  condensation  o f form aldehyde an d  a selected aromatic 
petro leum  fraction. G. R . N.

P r o d u c t s .

Chem istry and Physics.
797. R ecent W ork in the Field of H igh Pressures. P . W . B ridgm an. Rev. Mod. 
P hys., 1946, 18, 1-93.— T his exhaustive  review  sum m arizes w ork in  th e  field o f high 
pressures from  1930, th e  dato  of pub lication  of B ridgm an’s book “ Tho Physics of 
H igh P ressu re ,”  to  Ju n o  1945, an d  cites 674 lite ra tu re  references. Critical phenomena 
involving pressures up  to  a  few hundred  atm ospheres a re  n o t considered, b u t certain 
high-pressure phenom ena w hich have  u p  to  now  only been investigated  in th is range 
are  included. The high-pressure rango now' open to  s tu d y  ex tends to  100,000 atm .

The su b jec t-m atte r is discussed under th e  following divisions : technique, m echani­
cal, therm al, optical, chem ical, an d  biological effects o f high pressure. Subjects of 
in te res t to  tho  pe tro leum  in d u stry  which aro review ed include : volum etric  studies 
o f single- and  tw o-phaso gas an d  liqu id  system s contain ing  hydrocarbons, compressi­
bilities o f liqu id  hydrocarbons, effect o f h igh pressures on physical constan ts and 
phase  changes of, inter alia , m an y  hydrocarbons, v iscosity  changes in  hydrocarbons 
an d  pe tro leum  oils a t  h igh pressures, behaviour of engineering m ateria ls, and the 
effects o f h igh pressures on chem ical reactions in liqu id  an d  gaseous phases, both 
cata lyzed  an d  uncatalyzed . R eactions listed  include th e  pyrolysis, hydrogenation, 
ox idation  and  po lym erization  o f hydrocarbons. T he m ajo rity  o f tho  chemical 
stud ies discussed are  o f d irec t in d ustria l in terest. G. H . B.

798. A Photoelectric In stru m en t for Light Scattering M easurem ents and a  Differential 
R efractom eter. P . P . D ebye. J .  A p p l. P hys., M ay 1946, 17 (5), 392-398. The 
m ethod  of determ ining particles sizes and  m olecular w eights b y  light-scattering 
m easurem ents on solutions is finding increasing  fields o f application . In  order to 
ob ta in  th e  necessary d a ta  quickly  an d  conveniently , an  in stru m en t h as been developed 
w hich allows th o  requ ired  ligh t-sca ttering  m easurem ents to  be tak en  on a  routine 
basis. T his a p p ara tu s  is described. I t  m easures transm ission  an d  tho  scattering  of 
ligh t a t  90°; tw o  different schem es can be  em ployed to  ob ta in  tho angu lar intensity 
d is trib u tio n  of th e  sca tte red  light. A descrip tion  is also given of a  compensating 
re frac tom eter w hich is used  to  determ ine th e  difference in  refrac tive  index o f solvent 
and  solution. T he in strum en t, w hich is sim ple in  design, gives a  d irec t reading of 
th e  re fractive  index difference and  h as  a n  accuracy o f b e tte r  th a n  10"5. The light- 
sca tte rin g  in stru m en t has been tes ted  using  po lystyrene o f know n m olecular weight, 
a n d  has been applied  to  s tu d y  th e  change of ap p aren t m olecular w eight (or particle 
size) o f a  series o f polyvinyl e thers as a  function  o f concen tra tion  in some cases, also 
a  num ber o f solvents. F o r a  series o f polyvinyl n -b u ty l e th e r sam ples which was 
stu d ied , th e  re la tion  betw een th e  in trinsic v iscosity  o f th e  benzene solutions and the 
w eight average m olecular w eight M  determ ined by ligh t sca ttering  is rji =  0-365 X 
lO'Lkf1-45. ' * A. H . N.

799. T herm al and Photochem ical Decomposition of Gaseous A lum inium  Trimethyl.
L . M. Y eddanapalli and  C. C. Schubert. J .  Chem. phys., 1946, 14, 1.—T he therm al 
decom position  o f gaseous a lum inium  trim e th y l, in th e  absence of hydrogen, is nearly 
94%  hom ogeneous a n d  of k inetic  o rder 1-5 over th e  pressure range 10-85 m m  measured 
a t  room  tem pera tu re . T he reaction  p roducts consist largely o f m ethane  and to 
a  lesser ex te n t e thane, ethylene, an d  hydrogen and  a  solid deposit on th e  walls of 
th e  reac tion  vessel. A reaction  m echanism  involving m ethy l radicals is proposed. 
Tho ap p a re n t energy of activation , calculated  on th is  basis, is found to  be 45 K  cab, 
in agreem ent w ith  th e  experim entally  determ ined  figure. The high ra tio  o f m ethane 
produced  to  alkyl decom posed suggests th a t  a lum inium  trim e th y l in th e  vapour state  
a t  room  tem p era tu re  m u st consist a t  least o f te tram eric  m olecular complexes, f 11 
th e  presence o f hydrogen, b o th  th e  decom position ra te  an d  th e  energy of activation 
are  reduced as com pared to  tho decom position o f th e  pure  alkyl, a  puzzling effect
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for which no sa tisfac to ry  exp lanation  can a t  p resen t bo offered. Photochem icalJy, 
the presence o f hydrogen seems to  have  little  effect on th e  over-all decom position, 
bu t enhances tlio re la tive  am o u n t o f m etliano slightly . In  th is, alum inium  trim e th y l 
appears to  differ from  m ercury  d im ethyl, w hich is know n to  decom pose faste r therm ally  
and photochem ically in  th e  presence of hydrogen th a n  in  its  absence. J .  T .

800. Kinetics of OH Radicals as D eterm ined by their Absorption Spectrum . VI.—  
Attempt to Trace OH Radicals in the T herm al Hydrogen-Oxygen Reaction. O. O lden- 
berg, J .  E . Morris, C. T . Morrow, E . G. Schneider, and  H . S. Sommers, jr . J .  Chem. 
phys., 1946, 14, 16.— The stead y  th erm al reac tion  of hydrogen an d  oxygon a t  a  p re s­
sure of 60 cm an d  a  tem p era tu re  in  tho  region of 550° C w as searched by  ab so rp tion  
spectrum technique for free OH  radicals. None were detected , a lthough  th e  ap p a ra tu s  
would have been sensitive to  an  O H  rad ical pressure o f 4 x  10"4 m m . T his negative  
result indicates th a t  n ea r 550° C th e  ra te  o f reaction  which consum ed OH  is so h igh
that no appreciable accum ulation  of OH can  occur. J .  T.

801. Light Scattering of High Polym er Solutions. J .  W aser, R . M. B adger, and
V. Schomaker. J .  Chem. phys., 1946, 14, 43.—A theoretical discussion on d e te rm in a ­
tion of m oleeular-weight d istrib u tio n  of a  high polym er, contain ing no excessively 
largo molecules, from  in te rp re ta tio n  o f its  lig h t sca tte rin g  in solutions a t  various 
concentrations. J .  T.

802. Theory of M ultim olecular Absorption for a  M ixture of Gases. T . L. H ill. J .
Chem. phys., 1946, 14, 46.— The B ru n au er-E m m ett-T e lle r th eo ry  o f m ultim olecular 
absorption is ex tended  to  th e  case o f a m ix tu re  of tw o gases. J .  T .

Analysis and Testing.
803. Applications of the Mass Spectrom eter to Refinery Process Control. W . S.
lo u n g . N at. Petrol. News Tech. Sect., 6.3.46, 38 (10), R-212.— From  tho experience 
gained th rough  8000 analyses determ ined by  th e  M ass Spectrom eter, tho  A tlan tic  
Refining Co. chem ists have  p rovided a  sound basis for th e  inform ation given in th is  
paper on th e  app lication  of th is  in stru m en t to  refinery process control. H ydrocarbon  
m ixtures for th is purpose aro placed in  tw o groups : (1 ) those which can  bo analysed  
w ithout prelim inary  tre a tm e n t;  (2 ) those  w hich m u st first be  sub jected  to  low- 
tem perature fractiona tion  to  rem ove com pounds n o t determ inable b y  m ass sp ec tro ­
scopy or for th e  purpose o f concen tra ting  certa in  com ponents. T he special operating  
techniques are described an d  discussed for th e  analyses o f p roduct s tream s from  th e  
fractionating colum ns of th erm al or cata ly tic  cracking, a lky la tion  or polym erization  
u n its ; together w ith  tab les show ing m ass spectrom eter analyses o f th e  p roduct 
streams, and  including tho  procedures for “  difficult ” analyses an d  trouble  shooting. 
Suggestions are  given for tho operation  an d  m aintenance o f th e  spectroscope. F igures 
are given of th e  operating  tim es required , in term s o f m an  hours, an d  eight lite ra tu re  
references are recorded. W . H . C.

804. A Computer for Solving L inear Sim ultaneous Equations. C. E . B erry, D . E . 
ilcox, 8 . M. R ock and  H . W . W ashburn . ./. A ppl. P hys., April 1946, 17 (4), 262-

-J --—The m athem atical principles o f th e  classical ite ra tiv e  m ethod of solving linear 
sim ultaneous equations aro discussed. Basic electrical circuits for se ttin g  up  an  
analog of th e  m athem atical re la tions are  given, and  a  com m ercial m odel o f a  1 2 - 
equation com puter is briefly described. The resu lts o f  solving a  num ber o f problem s 
on the  com puter are given to  illu stra te  its  accuracy an d  speed of operation . I t  is 
found th a t  solving se ts o f  1 2  equations requires only J  to  ! th e  tim e requ ired  by  
conventional m ethods. T he com puter is to  be used in conjunction  w ith  m ass sp ec tro ­
m eters and  infra-red spec tropho tom etry  in analysing hydrocarbon m ixtures.

A. H . N .

805. The Analysis of M ulticom ponent M ixtures of Hydrocarbons in the Liquid Phase  
by Means of Infra-R ed Absorption Spectroscopy. D. L. F ry , R . E . N usbaum , and
H. M. R andall. J .  A p p l. P hys., M arch 1946,17 (3), 150-161.—T his is a  general m ethod 
of applying infra-red absorp tion  spectroscopy to  th e  analysis o f m ulticom ponent hy d ro ­
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carbon  m ix tu res in th e  liquid phase. T he procedure is c a lib ra ted  b y  m easuring optical 
densities of sy n th e tic  s ta n d a rd  sam ples. A co n stan t th ickness coll is used  for both 
s tan d ard  an d  unknow n sam ples. Two procedures for converting  densities in to  con­
cen tra tions a re  described. E xam ples are  given for four- and  five-com ponent mix­
tu res . D a ta  are  p resen ted  to  show th e  reproducib ility  o f rep ea ted  m easurem ents of 
optical density  on th e  some sam ple, and  resu lts  a re  given to  show tho agreement 
betw een th e  infra-red analyses an d  th e  know n com position of sy n th e tic  m ixtures.

A. H . jST.

806. The Char Value of K erosine. F . W . H . M atthew s and  W . H . Thom as. J .  Inst. 
Petrol., M ay 1946, 32 (269), 269-288.— A sum m ary  is given of th e  developm ent of 
th e  B urn ing  T est for kerosine an d  describes investigations in to  th e  reproducibility 
of th e  te s t  when carried  o u t according to  I .P .  M ethod 10/44 (T). I t  is show n th a t  the 
reproducib ility  o f estim ations o f char value  m ay  n o t alw ays bo of th e  order claimed 
by  th e  above m ethod, an d  th a t  a  considerably im proved reproducib ility  m ay be 
ob tained  b y  th e  use o f wicks ex trac ted  successively w ith  w ater, alcohol, an d  petroleum 
ether. D a ta  a re  given for a  v a rie ty  o f kerosines show ing th e  reproducib ility  of char 
value  determ ina tions b y  tho  s tan d ard  m ethod . T he various steps tak en  in attem pts 
to  im prove th e  te s t  are described, and  de ta ils  o f experim ents carried  o u t in th is con­
nection  aro given. I t  is show n th a t ,  w ith  th e  exception  o f th e  p roperties o f the 
wicks used, none of th e  variab les connected w ith  th e  te s t  m ateria lly  influences the 
char value. E xperim en ts using ex trac ted  wicks have  given resu lts w hich suggest 
th e  d esirab ility  o f m odifying th e  s ta n d a rd  to st. T hey  are given in  d e ta il, th e  repro­
ducib ility  d a ta  being  furnished b y  tw o operators using a num ber o f different lamps 
and  chim ney glasses and  by te s ts  carried  o u t on high, m edium , and  low ehar-value 
kerosines. A. H . N.

807. F ilm -Lubrication between Spherical Surfaces : w ith an  Application to  the Theory 
of the Four-B all Lubricant Testing In stru m en t. J .  H ow le tt. J .  A p p l. P hys., March 
1946, 17 (3), 137-149.—Tho pap er is concerned m ain ly  w ith  th e  flow of viscous liquid 
betw een th e  o u te r  surfaces o f tw o equal spheres placed in  an  infinite body  of the 
liquid  so th a t  th e  “  m inim um  separa tion  ”  o f th e  surfaces (the  d istance a p a r t  a t  the 
p o in ts o f  closest, approach) is sm all com pared w ith  th e  r a d iu s ; one sphere is held 
a t  rest, th e  o th er ro ta tes  a t  co n stan t speed a b o u t an  ax is w hich does n o t pass through 
th e  c en tre  o f th e  fixed sphere. T he assum ption  is m ade th a t  th e  surfaces a re  separated 
b y  a  continuous film  of liquid  to  w hich th e  classical th eo ry  of hydrodynam ieal lubri­
cation  can  be applied—th a t  is, “ bo u n d ary  lub rication ,”  an d  ac tu a l co n tac t between 
th e  surfaces a re  excluded ; th e  p a rtia l differential equation  (the R eynolds equation) 
for th e  pressure d is trib u tio n  in  th is  film is se t up , an d  it  is show n th a t  w ith  a  suitable 
choice o f b o undary  conditions a  so lu tion  can  be found  in  very  sim ple form . From 
th is  so lu tion  a re  deduced th e  to ta l  force exerted  by  th e  liquid on th e  m oving sphere 
and  th e  to rque, ab o u t th e  axis o f ro ta tio n , o f th o  forces acting  on  th e  fixed sphere. 
T he resu lts are  applied  to  th e  p a rticu la r case of th e  four-ball lu b rican t tes tin g  instru ­
m ent, in  w hich a sphere is m ade to  ro ta te  ab o u t a  vertica l axis, un d er axial load, in 
th e  cen tra l space form ed b y  a  se t o f th ree  equal spheres held  s ta tio n a ry  so as to  touch 
one ano th er w ith  th e ir centres in  a  horizon tal p la n e ; th e  whole se t o f spheres is 
im m ersed in  th e  lub rican t to  be tes ted . T he re la tions finally ob ta ined  express the 
load on th e  m oving sphere an d  th e  to rq u e  on th e  se t o f fixed spheres in  term s of the 
rad ius o f th e  spheres, th e  velocity  o f ro ta tio n , and  th e  viscosity  o f th e  l iq u id ; they 
involve as a  p a ram ete r th e  m inim um  separa tion  of th e  m oving sphere from  th e  fixed 
spheres, and  elim ination  o f th is  gives th e  re la tion  betw een th e  m easurab le  quantities, 
load, and  to rque, w hich could provide a  basis for th e  use o f th e  in stru m en t as a  visco­
m eter. I t  is fotrnd th a t  th e  to rque  is a  very  slowly vary ing  function  o f the  load, 
being approx im ate ly  p roportiona l to  th e  logarithm  of th e  load. F u rth e r, if  it is 
assum ed th a t  th e  hydrodynam ieal th eo ry  o f lubrication  is valid  on ly  for films whose 
th ickness is g reater th a n  som e agreed m inim um , th en  th e  expression for th e  load on 
th e  m oving sphere, in to  w hich th e  m inim um  separation  en ters, provides a  criterion 
for th e  range of conditions (of which th e  load is m uch th e  m ost im portan t) w ithin 
which th e  theo ry  does in  fac t ap p ly  to  th e  in strum en t. N um erical exam ples are 
considered, an d  it  is show n th a t ,  w ith  allowance for wide d ep artu res from  th e  standard  
size and  speed of operation  o f th e  instrum en t, th e  m axim um  load which can  be sup-
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ported by tho m oving sphere in  th e  hydrodynam ieal regim e can n o t bo expected  to 
exceed a  few hundred  gram s w e ig h t; for loads o f g reater order tho  s tan d ard  con- 
tinuous-film theo ry  canno t hold, a n d  th e  forces on th e  spheres a re  no longer d e te r­
mined by the  viscosity  o f th e  liquid . A. H . X.

Crude Oil.
808. Emulsification and Dem ulsification. (1) A. H . S tu a rt. Petroleum , M ay 1946, 
9 (5), 114.— The principles o f em ulsification and  dem ulsification are  discussed. The 
stability of an  em ulsion is a  “  surface phenom enon ” a t  th e  interface sep ara tin g  th e  
two phases.

Most solutions form  foam s, especially long-chain electrolytes. T he tim e no ted  
for a foam to  subside is one m easure of its  stab ility . Foam s ore useful in fire-figliting 
and in flo tation  m ethods of m ineral separation . V ery d ilu te  oil-in-w ater em ulsions, 
such as are found in tho  condensed s team  from  some engines and  orig inating  from  
the lubricant can n o t read ily  be  dem ulsified b y  chem ical m eans. E m ulsions o f higher 
concentrations a re  s tab le  because o f th e  presence o f a  th ird  substance w hich will form 
a film over th e  surface o f tho  drop lets o f tho  in te rn a l phase  decreasing th e  in terfacial 
tension, and th u s increasing tho film adhesion. E m ulsification is a lm ost impossible 
if the pH  value of th e  w ater is below 4*5. Colloids differ from  emulsions in  partic le  
size, which is 1 m/x to  1 0 0  m/x for colloids an d  1 0 0  m/x to  1 m m  for emulsions.

Colloids aro d ivided in  tw o classes—susponsoids, in  w hich th e  dispersed phase  is 
solid, and emulsions, in  w hich i t  is liquid.

Certain substances, such as gelatine, are  stabilizers, being read ily  adsorbed on to  
a surface and  diffusing very  slowly th ro u g h  a  fluid, th u s  resisting  change of form.

Size of droplets is n o t influenced b y  th e  n a tu re  o f em ulsifying agen t o r stabilizer.
Inversion of em ulsions o c cu rs ; som etim es th e  one liquid  form s th e  in te rn al pha.se 

and som etim es th e  o ther. T here are  th ree  m ethods o f de term ining w hich ty p e  of 
emulsion e x is ts ; one consists o f  add ing  a  w ater-soluble dye, oil-in-w ater em ulsions 
are readily sta ined . T he orien ted  wedge th eo ry  does no t fully  explain  w hy a  soap 
of a  m onovalent base, used as a n  em ulsifying agent, produces an  oil-in-w ater type, 
whilst one of a  d iva len t m eta l produces an  em ulsion o f w ater-in-oil. G. A. C.

Gas.
809. Chemical U tilization of N atural Gas Lim ited only by Commercial Dem and.
A. L. Foster. Oil Gas 'J., 4.5.46, 44 (52), 83.— The field for conversion of n a tu ra l gas 
to profitable p roducts can  be  d ivided in to  tw o p a rts . Tho first is th e  com bination  
of light hydrocarbons in  those of h igher m olecular w eight as liquid  fuels such as 
motor and  av ia tion , diesel, and  tra c to r  fuels, w hich involves sim ple m olecular re ­
arrangem ents. T he second p a r t  involves tho p a rtia l decom position o f ligh t h y d ro ­
carbons and  th e ir  recom bination  to  form  products different from  th e  original h y d ro ­
carbons.

A lkylation is th e  m ost com m on reaction  used, in  w hich an  iso-paraffin is reacted  
with an olefin to  form  a  molecule equal in  weight to  th e  to ta l m olecular w eight o f 
the reactants.

Isom erization is th e  conversion o f s tra igh t-cha in  molecules to  isom eric fo rm s ; 
one use is to  im prove th e  octane ra tin g  of hydrocarbons. B y-products o f cracking 
operations form  th e  m ateria l for polym erization  processes. T he Fischer—Tropsch 
reaction is1 used  to  synthesize heavier hydrocarbons from  n a tu ra l g a s ; ca ta ly sts  and  
conditions influencing range of p roducts.

Tables show tho  raw  m ateria ls required , and  yields of m ain p roduct in th is  p ro ­
cess, and also th e  p roduction  o f syn the tic  organic chem icals in  th e  U n ited  S ta tes, 
from coal-tar as well as o th er so u rces ; while th e  p roduction  o f chem icals is lim ited  
to the m arked dem and, th ere  is a  v a s t q u a n tity  o f hydrocarbon raw  m ate ria l available 
in refining and  n a tu ra l gases.

Engine Fuels.
810. Resistance to Gum Form ation  in M otor Fuel in Storage is Studied for the  Army.
J- R. Sabina. N a t . Petrol. News Tech. Sect., 6.3.46, 38 (10), R -I6 3 .—T he results of
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special te s ts  m ade by  th e  gasoline add itives group of th e  C.R.C. for th e  control of 
gum  form ation  a re  reported . Tho first series were carried  ou t on 41 selected gasolines 
s to red  in lacquered and  bare  iron rust-inh ib ited  “ b litz  ”  cans an d  in drum s, and 
te s ts  were m ado a fte r 3 and  6  m on ths storage a t  tem p era tu res w hich reached a  maxi­
m um  o f 110° F . A second series wero m ado in 1944 on 24 sam ples o f 2-103 B, type 
gasolines ex tending  over 12 to  IS m onths. Tho resu lts ob tained  from  th e  two series 
o f te s ts  led  to  th e  following conclusions: (1) A m inim um  induction  period of 4S0 
m inutes b y  th o  A.S.T.M . m e th o d ; (2) A m axim um  of 4 m g A.S.T.M. gum  in new 
gasolines for stab iliza tion  of 2-103 b  gaso lin e ; (3) Gasoline an tio x id an t concentration
5-35 lb active  ingredient p e r 1000 b rl o f  gasoline. T he lower lim it was found necessary 
to  p rev en t T E L  precip ita tion  from  certa in  ty p es of fuels, th e  m axim um  lim it was 
suggested to  p rev en t unnecessarily  h igh concen tra tions in  tho gaso lines; (4) Anti­
ox idan ts should be lim ited  to  those com m ercial p ro ducts on w hich considerable 
background  w as a lready  available ; (5) Copper-sweetened com ponents should contain 
from  1 to  3 lb o f m eta l d eac tiv a to r p e r 1000 b rl as a  p recau tionary  m easure, in  addi­
tio n  to  th e  an tiox idan t. An extension  o f th e  tes ts  were m ado in 1945 in  tw o series, 
on th e  following gasolines : A rm y 2-114, as received and a fte r add ition  of a  con­
cen tra te , consisting of an tio x id an t and  m eta l deac tiva to r, and  A rm y 2-110, gasoline 
(unleaded and undyed)— a  breaking-in gasoline for engines—w hich were stored in 
vehicle tan k s for six m onths, th e  second series being w ith  gasolines whose gum  con­
ten ts  ranged from  1-5 to  50 m g and vary ing  types o f an tio x id an t an d  concentrations, 
sto red  in various vehicle tan k s . Tho effects o f operating  th e  vehicle on high-gum- 
co n ten t gasolines being observed b y  stripp ing  th e  engines aro described. Tho con­
clusions d raw n from  these tes ts  aro sum m arized as follows : (1) Aged gasoline con­
ta in ing  less th a n  7 m g A.S.T.M. gum  is sa tisfac to ry  fo r continuous use in all Ordnance 
veh ic les; (2) Gasoline contain ing  betw een 7 an d  50 m g gum  m ay  bo used for short 
periods, b u t  n o t continuously  for longer th a n  5000 miles. T rack-laying vehicles 
should n o t exceed 150 hours operation . Vehicles equipped w ith  vacuum -operated 
h y d ram atie  transm issions should n o t bo ru n  on gasolines contain ing  m ore th an  7 mg 
g u m ; (3) F ro m  tho  stan d p o in t only of p recip ita tion  o f an tio x id an ts  in tho  induction 
system  o f engines, th e  tr ia lk y l phenols an d  para-phenylenediam ine-typo compounds 
were sa tisfac to ry  a t  th e  m axim um  concentra tion  (35 lb/1000 brl). T he aminophenol 
m ateria ls w hen used a t  m axim um  concentra tion  in gasolines o f low antioxidant 
so lub ility  will p robab ly  resu lt in  sufficient induction  system  deposits to  give rise to 
fau lty  engine operation  a fte r  prolonged use. In fo rm ation  ob tained  from  tests on 
sm all sta tio n a ry  engines is included. In  general, i t  is s ta ted  tho  resu lts agree with 
those o f vehicle tes ts— th a t  is, all gasoline contain ing  rnoro th a n  1-5 m g caused 
sufficient engine deposits to  reduco significantly th o  operating  tim e betw een over­
hauls. The effect o f gum  w as to  cause h eav y  deposits in th e  in take m anifolds and 
p o rts, on in tak e  valve  stem s and  guides, and  on in tak e  valve tu lips. W . H . C.

Lubricants.
811. D im ethyl-Silicone-Polym er Fluids and Their Perform ance Characteristics in 
Hydraulic Systems. V. G. F itzsim m ons, D . L . P ick e tt, R . O. Militz and IV. A. 
Z ism an. Trans. Amcr. Soc. M ech. Enqr., 10.5.46, 6 8  (4), 361.— A description of 
lab o ra to ry  hydrau lic  tes ts  on d im ethy l silicone polym er fluid in system s operated 
w ith sm all high-pressure pum ps, b o th  gear and  p iston  type, is given.

Tho Pesco pum p used h as n itrided  gears runn ing  in higli-lead bronze bushings 
w hich are  pressure loaded against th e  side o f th e  gears. T hus an y  w ear occurring 
is found on tho  face o f th e  gears an d  on th e  sliding surfaces o f  th e  th ru s t faces of 
th e  bushes an d  th e  sides o f th e  gears. Tho V ickers pum p is a  7-piston constant 
delivery u n it enabling  alm ost every  ty p e  o f w ear to  be observed as hardened  steel 
knuckles p ivo t on pins o f th e  sam e m ateria l, th e  p istons slide in th e  bronze cylinder 
block, w hich also slides on th e  steel-valve p la te , and  th ru s t, rad ia l, and  com bination 
loaded ball bearings are used. T he hydraulic  system , contain ing  a  filter an d  means 
for controlling tem p era tu re  an d  pressure o f tho  fluid, was com pletely d ism antled  and 
thoroughly  cleaned w ith  su itab le  solvents before each run . A new  filter core was 
used for each tes t, and  new  gears cukJ  bushes for each gear pum p te s t  run . Tests 
were m ade for com parison on reference petro leum  hydrau lic  fluids hav ing  viscosities 
sim ilar to  th a t  o f th e  d im ethy l silicone polym er fluid a t  th e  operating  tem perature.
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W ear, determ ined by  loss in  w eight, on th e  Pesco pum p p a rts  was less on th e  
silicone fluid th a n  on th e  pe tro leum  fluid, owing, i t  was th o u g h t, to  th e  form ation 
of protective resins on th e  bronze bushes. Some gel was collected on th e  filter elem ent 
after a  ru n  of 500 hr, b u t  no significant change in v iscosity  occurred. W ith  cas t iron 
in place o f th e  usual bronze bushings, th e  fluid, ru n  a t  600 p.s.i., b lackened rap id ly  
with finely dispersed iron  particles, th e  volum etric  efficiency o f th e  pum p fell by  
33J% in 5 m in, and  considerable gel h ad  form ed in th e  fluid. A pum p fitted  w ith  
the same ty p e  o f cast-iron  bushes behaved  norm ally  on th e  petro leum  hydraulic  
fluid a t  S00 p.s.i. These te s ts  led to  th e  use  o f a  m anually  o p erated  “ slider-and- 
p late ” m ethod for rough  sorting  o f p a irs  o f m etals.

Tests on th e  V ickers pum p w ith th e  silicone fluid led to  breakdow ns th rough  th e  
very rapid w ear o f th e  hardened  steel p ins and  knuckles, and  in b o th  cases th e  fluid 
was darkened w ith  d ispersed steel particles beforo pum p failure occurred. A pum p 
fitted w ith  bronze knuckles on hardened  steel pins ran  sa tisfac torily  w ith  no undue 
wear, the  fluid rem aining qu ite  clear w ith  no appreciable change in viscosity  and 
formation of gel only ro u n d  th e  universal link  bearings.

I t  is concluded th a t  th e  app lication  o f tho  silicone fluid to  m any  system s now  in 
use is very lim ited  owing to  its  poor load-carrying capacity  where bo th  sliding surfaces 
are fe rro u s; th a t  difficulties encountered  due to  creeping an d  leakage of tho fluid 
can be overcom e; th a t  its  excellent behaviour in  pum ps w ith  tho proper m eta l w ork­
ing p a rts  is prom ising  for its  use as a  hydraulic  and lubricating  fluid, and  th a t  th e  
low wear ra te s  found  in th e  Pesco p iunp  gears an d  th e  absence of w ear in th e  \  ickers 
pump ball-bearing races a re  considered highly significant, bo th  being exam ples of 
steel rolling on steel. J ^  *

812. D im ethyl-Silicone-Polym er Fluids and Their Perform ance Characteristics in 
Unilaterally Loaded Jo u rn a l Bearings. J .  E . B rophy, R . O. M ilitz and W . A. Zism an. 
Trans. Amcr. Soc. M cch. E ngr ., 10.5.46, 6 8  (4), 355.— A description o f experim ents 
made and th e  results ob tained  on a  special bearing  te s t  m achine using d im ethyl 
silicone polym er fluids as lub rican t w ith  te s t  bearings o f various m etals is given.

D im ethyl silicone polym er fluids were th e  m ost thoroughly  stud ied , as th ey  have 
tho sm allest tem p era tu re  coefficient o f v iscosity  of any  know n pure  liquid in  the  
lubricant v iscosity  range, and  as th ey  are  especially stab le  to  oxidative decom position.

A m achine w as designed to  enable a  fixed c ircular bearing to  bo loaded against a 
.rotating jou rnal w ith  force-feed lubrication  to  a ll th e  p a r ts  o f 26 p.s.i. A special 
technique was used to  ensure a  tru e  cylindrical bore, o f 0-687 inch d iam eter, in  the
i-inch-long bearings, p rov ided  w ith  a  single lubrication hole opposite th e  loaded 
area, and th e  fit on th e  jou rnal w as held  to  0-0010 i  0*0001 inch. The journals were 
of chrom ium -plated h igh-carbon steel except in  one tes t, for which a  copper-plated 
steel was used w ith  a  te s t  bearing  of cold rolled steel. O ther runs were m ade w ith 
test bearings o f copper—lead, bronze, tin-base b ab b itt, cas t iron, brass, alum inium  
(17S), copper, and  Alfin m etal. A therm ocouple, held in th e  bearing carrier, m easured 
the tem pera ture  a t  th e  o u ter surface of the  te s t  b e a r in g ; no a tte m p t was m ade to  
control th is or th e  am bien t tem pera tu re.

Several procedures "were ad o p ted  for breaking-in th e  te s t bearings, a  slow, a  fast, 
and a  very fa st b re a k -in ; each com m enced a t  a  load o f 500 p.s.i., b u t  th e  ra te  of 
applying th e  load increm ent an d  th e  value of th e  increm ents were varied, th e  journal 
speed being held  a t  1725 r.p .m . th roughou t.

In  the  early  te s ts  i t  was found  th a t  th e  slowly broken-in non-ferrous bearings 
developed high load-carry ing capacities and  re ta ined  th em  when used w ith  new 
silicone fluid. Inv estig a tio n  show ed th a t  a fte r th e  slow break-in  ru n  th e  bearings 
had become lacquered, on th e  loaded area , w ith  a  film approxim ately  0 - 0 0 0 1  inch 
thick and vary ing  in  colour from  water-wdiite to  a  pale yellow. These lacquers were 
produced in th e  labora to ry , b y  heating  th e  bearings in  th e  silicone-oil in th e  open a ir  
for longish periods a t  tem p era tu res  of a t  least 300° F , tho tim e requ ired  for sl ee 
being longer th a n  for non-ferrous m etals. B earings o f some m eta ls so lacquered 
could bo loaded up rap id ly  to  th e  m axim um  capacity  (6000 p.s.i.) of th e  m achine. 
Lacquer-treated  cast-iron  bearings on a  chrom ium -plated  steel jou rnal were loaded 
rapidly to  2 0 0 0  p .s.i. before seizure occurred, w hereas in earlier te s ts  u n trea te d  cast- 
iron bearings on a steel sh a ft seized a t  th e  lowr load of 250 p.s.i. during  a  slow rea '- in  
run.
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T ests m ade w ith a  petro leum  oil, a  non-add itive  av ia tion  engine lu b rican t of high 
Y .I., using u n trea ted  and  silicono-oil lacquered bearings, show ed th e  la tte r  to  be 
superior in  break-in  tim e and in load-carrying capacity  before seizure occurred.

I t  is concluded th a t  a  num ber o f com m on bearing m etals are very  prom ising for 
use in un ila tera lly  loaded jou rnal bearings lubricated  w ith  silicone fluid ; th a t for 
m axim um  load-carrying capacity  tho bearings should  be silicone-lacquered, either 
chem ically or by  a  slow break-in  ru n  ; th a t  bearing  system s of steel on steel or cast- 
iron are  no t sa tisfac to ry  for operation  w ith  silicone fluids. J .  M. F.

813. Oxidation o£ Lubricating Oils. H . H . Zuidem a. Chem. Rev., 1946, 38, 197- 
226.— The n a tu re  o f th e  oxidation  p roducts o f pu re  hydrocarbons, m ix tures, and 
petro leum  fractions in  tho  luboil range is considered, w ith  special reference to  the 
results o f C havanne et al on ?î-paraflms and  nap thencs, o f S tevens an d  B o d u ta  on 
alkylbcnzcnes and  ary lm ethanes, and  of L arsen  et al on five classes o f hydrocarbons. 
T he detailed  analy tical results and  oxygen balances determ ined  by  these  and other 
w orkers are  show n to  su p p o rt th e  general conclusion th a t  th e  p rim ary  oxidation 
p ro duct is a  hydroperoxide, tho  s tru c tu re  o f which for various hydrocarbon  types is 
indicated . I t  is show n th a t  tho hydroperoxide subsequently  decom poses, usually 
to  a  ketone an d  w ater, and th en  to  aldehydes, acids, alcohols, etc ., w ith  fission of 
carb o n -carb o n  bonds and  th e  form ation  of low-m olecular p roducts . The in ter­
m ed ia te  reaction ' p roducts m ay  also e n te r  in to  estérification an d  condensation  reac­
tions, tho  la tte r  being particu la rly  p rev alen t in  th e  case o f arom atics. T he application 
of these general views to  th e  in te rp re ta tio n  of oxidation  stud ies on pe tro leum  products 
is d em onstra ted  on d a ta  tak e n  from  th e  lite ra tu re  for a  wide v a rie ty  o f luboil and 
w ax products.

T he effect o f hydrocarbon  ty p e  on ra te  o f ox idation  and  tho form  of oxygon absorp­
tion  curves is discussed w ith  p a rticu la r reference to  stud ies b y  L arsen  et al on 39 
hydrocarbons o f 5 different types. Paraffins an d  a lky lnaphthenes oxidize most 
slowly, th e  ra te  being increased by  th e  in troduction  o f olefinic u n sa tu ra tio n  or a 
p a rtly  hydrogenated  arom atic ring, or th e  add ition  of a  benzeno ring  to  th e  end of a  
long paraffin  m olecule. The presence o f a  naph tha lene  nucleus has th e  opposite 
effect, th e  molecule being stabilized, p robab ly  because o f th e  fo rm ation  of naphthols 
w hich inh ib it fu rth er oxidation.

In  a  com plex hydrocarbon  m ix tu re  such as a luboil, in te rac tion  effects cause the 
ox idation  ra te  to  differ widely from  tho m ean  of tho  ra te s  o f th e  ind iv idual com­
ponents. F u rtherm ore , a  com ponent w ith  h igh s tab ility  tow ards ox idation  when 
tes ted  alono m ay  be preferentia lly  oxidized w hen in ad m ix tu re  w ith  several other 
com ponents. E vidence for tho  view  th a t  luboils exh ib it a n  op tim um  arom atic ity  
w ith  respect to  oxidation  s ta b ility  and  tho  effect o f added  arom atics is presented, 
an d  th e  rôle o f n a tu ra l su lphur com pounds considered.

Tho re la tive  ca ta ly tic  effect o f various m etals on th e  ox idation  of hydrocarbons and 
luboils is review ed an d  tho n a tu re  an d  effect o f ty p ica l an ti-ox idan ts briefly indicated. 
Forty-five lite ra tu re  references are  cited. G. H . B.

814. Secrets of Germ an L ubricating Oil Technology Revealed. C. I .  K elly. Petrol. 
Tim es, 11.5.46, 50 (1273), 478.—I n  concluding th e  soction on  m anufactu ring  p ro ­
cesses leading to  syn the tic  lubricating  oils described in CIOS an d  B IO S reports, the 
reviewer deals in th e  first p lace w ith  th e  A1C13 processes used  in  Franco during  the 
G erm an occupation  ; secondly, w ith  th e  T T H  process w herew ith th e  G erm ans derived 
lubricating  oils from  brow n coal ta rs  ; th ird ly , w ith  incom pleted w ork b y  th e  Germ ans 
on  te tra liy d ro fu ran  polym ers an d  on propylene polym ers ; and , finally, w-ith bo th  a 
w ater-soluble to rpedo  lu b rican t and  a  cas to r oil su b s titu te  w hich as such were utilized 
b y  th e  G erm ans. A. H . K.

Bitumen, Asphalt and T ar.
815. New Developm ents in  Use of A sphalt in  Erosion Control. Anon. R ds. and 
Streets, A pril 1946, 89 (4), 90.— T he use of a sp h a lt in  tw o m ethods for th e  control 
o f erosion on highw ay em bankm ents an d  slopes is described.

T he first m ethods em ploys an  a sp h a lt concrete m at for p ro tec tion  o f roads against 
w ave or cu rren t action  w here th e  road  borders a  lake or river ; and  th e  second involves
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use of a  tliin  film of a sp h a lt for p ro tec tin g  th e  roadside soil against erosion and  to 
stim ulate p lan t grow th.

To pro tec t th e  em bankm en t slopes an  anchored com pact m a t from  2 to  6  inches 
in depth, according to  circum stances, is p laced thereon  a fte r th e  slope has been 
trued.

A wire m esh m ay  be incorporated , or th e  m at m ay  be m oulded to  a th ickness of 
3 inches on a  floating dredge, an d  conveyed on to tho  b ank  above an d  below w ater 
line. An asphalt m a t m ay  las t several years an d  com pletely p rev en t de terio ration  
by severe w ave action.

In  the  'second m ethod  0-2 gal pe r sq. yd . o f  slow-curing asphaltic  oils o f  a n  SC-1 
grade heated  to  ab o u t 155° F , is applied to  a  sandy  soil to  p rev en t w ind erosion.

To stim ulate  p la n t grow th  and  p ro tec t against erosion from  wind an d  ra in , an  MC 
outback consisting of a sp h a lt cem ent fluxed w ith  kerosine is sprayed  on to  tho  slope 
previously seeded w ith  p lan ts  n a tiv e  to  th e  area. T he h ard , b rittle  a sp h a lt cracks 
and grass seeds grow up  th rough  th e  cracks. G. A. C.

Special Hydrocarbon Products.
816. Im proved Petroleum  N aphthas and Solvents are Finding Many New Industrial 
Uses. B. H . W eil. N a t. Petrol. N ew s Tech. Sect., J a n . 1946, 38 (1), R -65-69 .—This 
survey of n a p h th a s  an d  solvents covers a  wide range of pe tro leum  fractions, which, 
though generally less well know n th a n  th o  usual petro leum  p roducts , are o f such 
industrial im portance th a t  to  a tta in  th e ir conform ance to  exacting  specifications 
special techniques are em ployed in th e ir  production . T he ty p es m ost generally  used 
are classified as : (1) S tra ig h t-ru n  petro leum  n a p h th a s ; (2) H igh ly  a rom atic  petro leum  
n a p h th a s ; and  (3) T echnically  p u re  hydrocarbons from  petroleum . Tho general 
properties and  uses an d  th e  techn ique b y  w hich tlioy aro m ade are  d e sc rib ed ; and 
tho im p o rtan t te s ts  to  which th e y  m u st conform  are  given. Class 1 includes an  
endless num ber o f close-cut fractions o f n a p h th a s  for rubber so lvent, benzene d iluen ts 
or textile  sp irits , lacquer d iluen ts and  varn ish  m akers and  p a in t n a p h th a , m ineral 
spirits and  S to d d a rt solvents. Class 2 includes fractions contro lled  to  give ev apora­
tion ra tes  approx im ating  those of s tra ig h t-ru n  lacquer d iluen t, V.M. and  P . n a p h th a , 
and m ineral s p ir i ts ; in Class 3 th e  tw o p rincipal so lvents a re  2s toluol an d  10° xylol. 
The characteristics an d  tho uses o f  each are  discussed, and  six lite ra tu re  references 
aro given. W . H . C.

817. Petrochem ical Industry  in the  Southwest Builds io r Growing Peacetim e M arket.
D. P . T horn ton . N at. Petrol. N ew s Tech. Sect., J a n .  1946, 38 (1) R 3 -8 .— Tho S ta tes 
of Texas, O klahom a, K ansas, and  A rkansas in  th e  sou thw est o f th e  U n ited  S ta tes  
appear well favoured  for th e  expansion of th e  petrochem ical indu stry , in  view  of 
the v ast p roduction  of n a tu ra l gas, refinery gases, and  petro leum  from  th e  refining 
installations w hich have  been m uch augm ented  by  w ar needs for th e  p roduction  of 
potroleum  products , toluene, bu tad iene, b u ty l rubber, an d  sty rene. A good labour 
supply is available, as well as good clim atic conditions for ou tdoor p la n t stru c tu res , 
and, particu larly  in  Texas, for w aterside loading and  tran sp o rt. T his survey  includes 
a m ap and  list show ing th e  S ta te  an d  tow ns having p lan ts  for th e  syn thesis o f organic 
chemicals (existing and  projected), th e  com pany operating , raw  m ateria ls em ployed, 
products m anufactu red , and  ac tu a l or e stim ated  p lan t costs. The lis t covers 11 
potroleum  concerns, 9 chem ical m anufacturers, 1 syn the tic  rub b er com pany, 2 O rd ­
nance works, and  1 m ilita ry  chem ical works, s itu a ted  in 16 localities. D uring  th e  
war, five o f these com panies have  been producing toluene, an d  therefore possess super- 
fractionating equ ipm ent, a  prerequ isite  for th e  p roduction  o f som e classes o f chem ical 
products. T he econom ics o f th e  sub ject are discussed from  a wide angle, and  some 
views of various experts are  given. W . H . C.

Derived Chemical Products.
818. Phthalic  Anhydride from  Petroleum . F . R . S taley. Oil Gas J ., 25.5.46, 45 (3), 
118.— The process is described b y  w hich ph thalic  anhydride  is m an ufactu red  from 
orthoxylene, itself p roduced  from  crude oil.

S tandard  Oil Co. have bu ilt a  m illion-dollar p lan t a t  R ichm ond, California, in
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which vapourized  xylene, m ixed w ith  a ir  a t  high tem pera tu res , is fed to  a  multiple- 
tubo  converter where th e  ph th a lic  anhydride  is form ed.

Tho considerable h e a t developed m ust bo rem oved quickly  b y  c irculation of a 
cooling-liquid. Tho anhydride  vapours aro cooled in  a  series o f five condensers, the 
deposit rem oved to  tan k s , w here i t  is liquefied and pum ped  to  tw o stills, impurities 
being rem oved by  fractionation . T he product, p ractically  100%  pure, is stored in 
alum inium  tan k s  and  la te r flaked in to  package. G. A. C.

819. Chemicals from  Petroleum . Sir F ra n k  Sm ith. J .  R oy. Soc. Arts, 12.10.45, 
45 (4702), 566-59S.—T hree lectures given beforo tho  R oyal Society o f A rts aro 
recorded. The first briefly outlines tho  scopo of th e  pe tro leum  in d u stry  and gives 
som e s ta tis tica l d a ta  covering tho  years 1924-1943. T he raw  m ateria ls used— i.e., 
m ain ly  petro leum — together w ith  n a tu ra l an d  refinery gases, and  th e  products 
derived from  th erm al and  cata ly tic  cracking aro considered in deta il, and  tho  m anu­
facturing  o f various chem icals from  th em  aro illu stra ted  by  num erous diagrams, 
show ing th e  changes in s tru c tu re  tak in g  place, viz. m eth an e  —>- carbon  black, m ethanol, 
form aldehyde. E th y len e  e th y l alcohol, e th y l ch loride; e thy lene diehloride, vinyl 
ch lo rid e ; trich loroethano, v inylid ine ch lo rid e ; e thylene clilorohydrin, acrylonitrile, 
g ly co l; e th y l benzene, sty rene. Propyleno isopropyl alcohol, a c e to n e ; allyl 
chloride, allyl a lco h o l; isopropyl benzene (cumene) and , sim ilarly , tho products 
derivable from  acetylene, an d  from  hydrogen an d  carbon  m onoxido b y  th e  F ischer- 
Tropscli syn thesis aro shown.

L ecture  2 re la tes to  th e  p roduction  of polym ers, p a rticu la rly  th e  m anufacture  of 
sy n th e tic  ru b b e rs ; polym erization is ou tlined  an d  d iscu ssed ; formulas, types, and 
s tru c tu res  o f  polym ers aro show n, and  tho  leng th  of polym er chains in some well- 
know n polym ers is given. M olecular forces ore also discussed, an d  th e  a ttrac tion  
and  repulsion o f molecules aro show n in  threo  curves, illu stra ting  w ha t happens when 
gases change by  po lym erization  in to  liquids an d  finally  solids, an d  w h a t forces keep 
th e  chains together an d  govern th e  m echanical p roperties o f th e  final p roduct. Mole­
cular polar forces, m iscibility  o f liquids an d  dielectric p roperties a re  discussed. F if­
teen  sy n th e tic  rubbers a re  listed, w ith  th e  raw  m ate ria ls from  w hich th e y  are m anu­
factured . T he p rincipal syn the tic  rubbers are : B una  N , w hich is m anufactured 
from  b u tad iene  and  acry lo n itr ile ; B una  S, from  b u tad iene  and  s ty re n e ; B utyl, 
from  bu tene  an d  a diolefin such as b u ta d ie n e ; Neoprene, w hich is m ade from  chloro- 
preno. B utad iene and  these syn the tic  rubbers a re  discussed as to  tho ir m anufacture, 
stru c tu re , characteristics, and  uses. Tho effects o f vu lcan ization  aro described.

L ecture  3 deals w ith  p lastics and  sy n th e tic  chem icals for fuels. T he characteristics 
of plastics, th e ir  s tru c tu ra l form ula;, uses, an d  m ethods of m anufacturo  are described 
and  discussed, special em phasis being given to  th e ir  electrical properties, which are 
show n in tab u la ted  form  for : polyethylene, polyisobutylene, po lystyrene, polyvinyl 
chloride, po lym ethy lm ethacry la te , in  com parison w ith  rubber. Co-polymers o f poly­
vinyl chloride and po lyvinyl ace ta te , e tc ., a re  m entioned, an d  condensation typo 
polym ers, e.g., phenol form aldehyde, th e  original “ bakelite ,” and  nylon, are dis­
cussed and  th e ir  form ula; given. An outline o f th e  use o f sy n th e tic  hydrocarbons 
for fuels is given, and th e ir  s tru c tu ra l form ula; are  shown. Tho re la tion  between 
th e ir  s tru c tu res  and  efficiency in  in ternal-com bustion  engines is discussed, a  graph 
show s th e  approx im ate  re la tion  betw een octane num bers an d  th e  nu m b er o f m ethyl 
groups in  tho  paraffin  chains. Iso-octane, neohexane, and  cum ene aro discussed.

W . H . C.

Coal, Shale and Peat.
820. Organic Acids by Direct Oxidation of Coal. N . TV. F ran k e  and  M. TV. Kiebler. 
Chem. In d .,  April 1946, 38 (4), 581-2.—A brief descrip tion  is given o f a  process by 
w hich arom atic  polycarboxylic acids a re  produced by  th e  adm ission of oxygen into 
a  m ix tu re  of pow dered coal and  sodium  hydroxide solution in a  pressure vessel, con­
tinuously  stirred  and  hea ted  a t  200-500° C under 500-1200 p.s.i. for 2 -3  hours. The 
subsequent trea tm e n t includes : cooling, filtra tion  (to rem ove ash), acidification, 
so lven t ex traction , and  concen tra t ion. “  All th e  carbonaceous m a tte r  o f tho coal 
passes in to  solution, w ith  ab o u t h a lf  o f tho  carbon  of th e  coal being  oxidized to 
organic acids an d  th e  balance to  carbon  dioxide.” T he solvent ex trac tio n  recovers 
95%  of th e  a c id s ; th e  p roduct a fte r solvent rem oval is a  sy ru p y  liqu id  containing
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from 50% to  70%  b y  w eight o f dissolved acids. C oncentration  o f th e  sy rup  in a  vacuum  
drier leaves a  hygroscopic, light-brow n pow der w hich is very  soluble in  w ater and  is 
strongly acidic. T he y ield  is over 50%  of th e  coal charged. T he acids aro ap p ro x i­
m ately 50%  carbon, have  a n  average equ iva len t w eight o f SO a n d  an  average 
molecular w eight o f 250. Less th a n  0-5%  is volatile , and  th e  ash  co n ten t is 
under 0 4 % . Acetic acid  a n d  oxalic acid  are  p resen t u p  to  1% . Tho average 
analytical p roperties correspond approx im ate ly  to  those  o f a  m ix tu re  o f tri-  and 
tetrapoly-carboxylio benzene acids. Acids hav ing  a  m ore com plex nucleus th an  
the benzene ring  a re  u ndoub ted ly  also p resen t. Tho esters form ed from  tho  acids 
with mon-, di-, an d  poly-hydric alcohols are discussed ; th ey  are  h a rd  resins, insoluble 
in water, and are  considered to  bo useful as plasticizers an d  a s  tackifiers for use w ith  
synthetic rubbers. P a r tia l  estérification of tho  acids loaves freo carboxyl groups in 
a hydrocarbon soluble m ateria l, w hich should find uses in tho  fo rm ation  of oil add itives 
and detergents. A wide range of uses is an tic ip a ted  for these acids— e.g., for plastics, 
starting  po in ts fpr synthesis, e tc .— since th ey  undergo th e  u sua l reactions characteris tic  
of the carboxyl group and  havo, in add ition , tho  properties peculiar to  polycarboxvlic 
acids. W . H . C.

821. Commercial Methods for M anufacturing W ax in  Germ any are Described. P a r t  3. 
Some Solvent E xtraction  Developm ents in  Germ any. J .  P . Jones. N a t. Petrol. N ew s  
Tech. Sect., 3.4.46, 38 (14), R-273.— B oth  h a rd  and  so ft w ax  was m ado b y  solvent 
extraction w ith  SO, from  ta r  d istillate  secured b y  low -tem peraturo  carbonization  
of brown coal and , to  a  lim ited  ex ten t, from  shale oil. C entrifuging w as used followed 
by two-stage ex trac tio n  w ith  S 0 2. D ichloroethano was used  in th e  dowaxing step. 
By a proper choice o f tho  dew axing tem p era tu re  i t  is possible to  keep th e  undesired 
components o f th e  to ta l w ax an d  o f tho  soft w ax in  th e  filtra te . The separation  of 
waxy com ponents by  dew axing th e  S 0 2 raffinate, or b y  a fte r  trea tin g  tho  to ta l  w ax 
or soft w ax from  th e  t a r  fraction  a t  different tem p era tu res w ith  d iehloroethane, 
depends on tho  m ateria ls con ta ined  in these  fractions, and p a rticu larly  on th e  m elting  
points o f th e  w ax com ponents— i.e., in  th is case, also on th e  m olecular w eight. In  
wax m ixtures contain ing stra igh t-cha in  paraffins, isoparaffins, and  cyclic com pounds, 
the m elting p o in t is o f p rim ary  im portance in determ ining tho separa tion  conditions, 
since cyclic hydrocarbons w hich have  th e  sam e m elting  p o in t b u t  a  different m olecular 
voight from  th e  paraffin hydrocarbons will be sep ara ted  in th e  sam e filtra te . I t  is 
shown th a t  b y  trea tin g  w ax w hich has been ob ta ined  a t  a  tem p éra tu re  o f — 20° C 
with dichloroethano a t  — 10° C th e  low-boiling (paraffin hydrocarbons) an d  th e  
highest-boiling (p rim ary  cyclic hydrocarbons) will go in to  th e  sam e filtra te , so th a t  
from a  to ta l  w ax fraction , ob tained  b y  dowaxing a t  — 20° C, th ere  can  be obtained 
only soft w ax com ponents, by  an  a fte r trea tm e n t a t  — 10° C and  the  low-m elting 
com ponents will bo b rough t in to  solution, including those w ith  a  m elting  p o in t o f 
20° C. B y a fte r  trea tm en t a t  — 5° C all soft w ax com ponents hav ing  a  m elting p o in t 
up to abou t 25° C will bo separa ted , or in  tho  case th e  form er dew axing tem pera tu re  
has been changed to  tho tem p era tu re  o f th is a fte r-trea tm en t, these soft w ax com ponents 
will rem ain in solution. Tho investigations discussed in  th is  paper re la te  to  tho  w ax 
in brown coal and shalo oil. Tho d a ta  o f fractional separa tions o f th e  above n a tu re  
for to ta l w ax and  soft w ax aro discussed an d  show n in tab les an d  th ree  graphs. The 
dewaxing process as p ractised  a t  th e  A.G. Sachsisehewerke, E spenhain , and  the  
results of operations on ta rs  from  brown coal a re  given. Some d a ta  on shale oils, 
processed, are  included. TV. H . C.

Miscellaneous Products,
822. Use o! Chemical Additives in Petroleum  Products. L. A. H am ilton  an d  P . V. 
Koyser. N at. Petrol. News Tech. Sect., 6.3.46, 38 (10), R-228.—A review  of th e  
developm ents o f add itive  agents fo r fuels and  lubrican ts is presented . Those for 
fuels are d ivided in to  : (1) Gum  inhibitors o r oxidation  stab ilize rs; (2) Com bustion 
assistants, (u) A nti-knock agents, (b) Cetane num ber im provers, (c) C om bustion 
assistan ts fo r bu rn er fuels ; (3) C ata lyst deaotivators. E ach  section is discussed, 
and a tab u la tio n  shows th e  p rincipal comm ercial additives for fuels in use a t  th e  
present tim e, w hich gives seven an ti-ox idan ts, an d  two copper deactiva to rs— viz., 
di-salicyclal propylenediam ine an d  salicyclal-o-am inophenol. In  groups (6) 2 : 2-di- 
n itropropane is announced as a  new  cetane num ber im prover w hich is b o th  effective
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and rem arkab ly  stab le  in th e  fuel un d er long tim e storage conditions. So far com­
bustion  a ssistan ts have n o t been used com m ercially. T he com pounds studied for 
th is  purpose havo been organic com pounds of th e  ca ta ly tic  m etals— e.q., Co, Ni or 
Cr. A dditives for lubrican ts are  show n classified un d er e igh t sections : Pour-point 
depressan ts ; V iscosity index im provers ; S tabilizers (oxidation  inhibitors) for turbino 
oils, m otor oil stabilizers and  bearing  corrosion inh ib ito rs ; D etergen ts ; E .P . ag en ts; 
Oiliness a g e n ts ; R u s t inhib itors an d  anti-foam  agents. E ach  section  is discussed 
as to  ty p e  of chem ical com pound and  use. L ite ra tu re  o r p a te n t  references arc in 
m an y  cases included. T abulations are given o f : Commercial ty p es o f m otor oil 
stabilizers ; Com pounds used to  im prove th e  lubricating  p roperties o f oils and extreme 
pressuro lu b ric a n ts ; Types o f add itives believed to  havo been  used  in  various com­
m ercial oils a t  various tim es ; an d  th e  num ber o f p a te n ts  (U.S.) for lub rican t additives 
issued in 1944, classified by  probable  function  an d  b y  com position. The theories 
th a t  havo been advanced  to  exp lain  th e  m echanism  of au to x id a tio n  o f hydrocarbons 
arc  ou tlined  an d  th e  sub ject is discussed as to  fu tu re  developm ents. M any literature 
references are given under 13 headings. W . H . C.

823. Teflon. New “  Noble M etal ”  of the Plastics. Anon. Chemical In d ., May 1946, 
58 (5), 781.— Teflon, a t  p resen t available from  p ilo t-p lan t operation , is a  transparent 
substance in th in  sections, w hite  or grey in  th icker pieces. I t  is tough  over a  wide 
range of tem pera tu res , has excellent electrical p roperties, is chem ically inert, and has 
high h e a t distance.

No su itab le  p lasticizer h as  y e t been , found  for Teflon, which undergoes a solid 
phase tran s itio n  to  a  gel a t  325° C, w ith  a  fall in s treng th .

Teflon can  bo ex tru d ed  as rods, tubes, an d  as a  w ire -co a tin g ; com pression mouldings 
of sim ple shapes can  be m ade  and sheets an d  th in  films produced. H eavy  tubing 
can be th readed .

T he field for Teflon is lim ited m ainly  to  th e  m an ufactu ring  of electronic parts 
sub ject to  higli-frequeney cu rren t and  h igh tem p era tu re . P resen t production  is
10,000 lb  pe r m on th , priced a t  §12 to  §15 per lb, w hich m ay  be reduced to §2.50 
p e r lb on large-scale production . G. A. C.

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

824. Germ an High-Pow ered Diesel Engines. Anon. M otor S h ip , J u ly  1946, 27 
(318), 130.— I n  a  review  of “ G erm an Diesel E ngine In d u s try  ” issued b y  British 
In telligence O bjective Sub-C om m ittee, th e  “ M otor Ship ”  de ta ils  th e  following 
engines :—

1. A t th e  M .A.N. works a t  A ugsburg th e  largest u n it (in tended  for installation  
in a  battlesh ip ) w as a  tw o-stroke, double-acting engine hav ing  tw o vertical banks 
of 9 cylinders arranged  side by  side, w ith  crankshafts operating  separately , bu t 
w ith  a  com m on crankcase an d  bedplate. E ach  b ank  developed 14,650 B .H .P . 
a t  255 r.p .m ., th e  cylinder boro and  stroke  being 25'6 and  37-4 inches. The 
corresponding m ean indicated  pressure in th e  cylinders is 69-2 lb /sq . in., the  
specific w eight 30 lb /B .H .P ,, an d  th e  fuel consum ption 0-414 lb /B .H .A  hr.

2. A nother u n it a t  A ugsburg, found p a rtly  d ism antled , w as designed for m uch 
higher speed— 450 r.p .m .— w ith  cylinder boro and  stroke  o f 16-6 and  22-8 inches 
an d  was constructed  as a  V -typo 24 cylinder se t w ith  a n  o u tp u t o f 16,500 B .H .P ., 
th e  corresponding M .I.P . being 65 lb /sq . in.

3. A  th ird  double-acting tw o-stroke engine of still h igher pow er was to  be 
developed for installation  in  a  destroyer, w ith  6  u n its  to ta lling  60,000 B .H .P . 
T his was a  24-cyl. V -type equipped w ith  m echanically d riven centrifugal blower, 
a n d  w as sub jected  to  a  72-hour te s t a t  15,000 B .H .P . T he bore an d  stroke 
were 12-6 an d  17-32 inches an d  speed 600 r.p .m . F rom  th e  pow er o f 12,000. 
to  15,000 B .H .P . super charging took place by  m eans of an  ex haust tu rb o  blower. 
Specific w eight was 18-7 lb /B .H .P .

4. The m ost successful G erm an subm arine engine was th e  6 -cyl. 4-stroke single- 
acting  pressure-charged series w ith  cylinder bore 15-75 and  stroke  18-1 inches 
developing 2400 B .H .P . a t  540 r.p .m . The corresponding m ean ind icated  p res­
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sure is 166 lb /sq . in ., specific w eight 14-7 lb /B .H .P ., and fuel consum ption  
0-355-0-380 lb /B .H .P . hr.

5. A new  m odel developed during  th e  w ar w as a  12-cyl. V -type w ith  boro 18-1 
and stroke 13-4 inches. I t  has an  open com bustion  cham ber an d  develops 
2000 B .H .P . w ith  fuel consum ption o f 0-37 lb /B .H .P . h r., specific w eight 11 lb /
B .H .P . T he m ean pressure is 141-5-160 lb /sq . in . (indicated) and  speed 850- 
900 r.p .m . corresponding to  1900-2050 ft/m in . T he ty p e  is turbo-charged.

I .  G. B .

825. An Analysis of Intercooled Supercharging. R . Miller. M otor S h ip , J u ly  1946, 
27 (318), 150.— On th e  basis o f co n stan t in te rn al tem pera tu res , th e  non-air-cooled 
Buchi supercharging system  p erm its an  increase o f 28-30%  on th e  B .H .P . o f tho 
non-supercharged engine or an  increase of betw een 20 and  28 B .M .E .P . T he cost o f 
equipping an  engine w ith  a  tu rbocharger an d  tho  B uchi oxhaust-pipo system  is v ery  
nearly in tho ra tio  o f th is  increase, so th a t  th e  final cost p e r B .H .P . o f th e  super­
charged engine is approx im ately  th e  sam e as tho cost o f tho  s ta n d a rd  non-super­
charged engine.

By the  sim ple expedien t o f adding to  th e  supercharging equipm ent an  a ir  cooler 
whose dimensions m ay  bo 15 inches square  by  4 f t  long for 2600 c.f.m . and  supplying 
cooling w ater a t  80° F  to  rem ovo 3 B .T h .U ./m in u te /B .H .P ., th e  engine o u tp u t is 
increased to  155% of non-supercharged ra ting .

Tho cost of th is  cooling equ ipm ent will be ab o u t §3-§4 per H .P . gained by  cooling. 
The au tho r believes th is  to  be th o  low est cost on record for a  diesel-cngine horse­
power. T he ex trem e sim plicity  of equ ipm ent an d  case o f operation  and m ain tenance 
should bring ab o u t un iversal acceptance of intercooling and  render th o  uncooled 
turbocharged engine obsolete.

Compared w ith  tho  non-intercooled tu rbocharged  engine, intercooling to  90° F  
reduces th e  cost pe r H .P . by  ab o u t 18J% . Tho w eight and volum e o f th e  engine- 
are reduced ab o u t 2 0 %  for th e  sam e horsepower.

Beyond th is  lies high-pressuro intercooled supercharging using m ultip le-stage 
turbochargers, w hich prom ises in th e  n ear fu tu re  to  revolutionize tho  design o f internal- 
combustion engines. Those engineers who accept tho  challenge of th is discovery and 
bend th e ir efforts tow ards th e  solution of th e  problem s involved in  developing th is 
new engine will help to  guide tho  in te rnal-com bustion  engine in d u stry  tow ards g reater 
expansion and  increased im portance in  our civilization. I .  G. B.

826. A M iddle-W eight Pow er Unit. Anon. Aeroplane, 14.6.46, 70 (1829), 697.-— 
D etails are given of tho new  500-h.p. A lvis Leonides 9 cyl, air-cooled rad ia l a irc raft 
engine :—

General D ata. 9 c y l . ; 4-80-in bore and 4-41-in s troke  ; 718-5 cu. in. capacity  ;
6 - 8  : 1 com pression r a t i o ; fuel 100 octano 5-5-c.c. T .E .L . co n ten t (type te s t 
ra tings havo been ob tained  on 87 octane fu e l) ; 6 -5 :1  supercharger ra tio  ; 41-5 
inch overall d iam eter and 52-8 inch length, w ith  accessories.

International rating. B .H .P . 425 ; r.p .m . 2900 ; boost +  3 lb/sq. i n . ; a lt i ­
tu d e  9000 f t ; fuel consum ption 0-6-0-66 p t/b .h .p ./h r.

M a xim u m  power rating. B .h .p . 515 ; r.p .m . 3000; boost +  6 i  lb /sq . in .;  
a ltitu d e  4000 f t ;  fuel consum ption  0-68-0-75 p t/b .h .p ./h r.

Fuel system. F ue l m etering  u n it, H obson M ark 1 CHA 48150 ; boost control, 
Hobson M ark 53 ; th ro ttle  housing, H obson Type A .L .l, oil heated .

Lubrication system. Specification D TD  2472 B /2 ;  norm al oil pressure 60-80 
lb /sq . i n . ; consum ption  3-7 p t / h r . ; m axim um  in le t tem p. 80° C ; norm al m ax . 
ou tle t tem p . 110° C ; norm al oil flow 300 ga l/h r.

Ignition . M agnetos (two) B .T .H . C.2 S .E .9 3  or C .9 A /2 ; plugs, Lodge 107R.
Weight. N e t d ry  (engine), 742 lb ; power p lan t com plete 1150 lb.

I .  G. B.

827. A 6000 B .H .P . Gas Turbine Insta lla tion . A non. M otor S h ip , J u ly  1946, 27 
(318), 130.—A sh o rt account is given of th e  proposed lay o u t o f a  6000-B .H .P . open 
cycle gas tu rb in e  for a  ship installation , b u t no h in t is given w hether such an  order 
has been received by  th e  m akers (Messrs. Brown, Boveri). T he cycle is th e  usual
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sim ple p rehea ted  ty p e  w ith  efficiency 26-5% (0-53 lb /B .H .P . h r.) an d  gas tem perature 
600° C. Tho specific w eight is 73 lb /B .H .P . T here  a re  tw o pow er turb ines, with 
an  ah ead  and  a ste rn  section  for each, and th ey  operate  a t  4300 r.p .m ., driving tho 
single propeller sh a ft th rough  reduction  gearing a t  110 r.p .m . A fixed propeller is 
em ployed. Tho engine-room  is ab o u t 15%  shortor th a n  th a t  o f tho corresponding 
diesel engine installation , and  tho cost is equ iva len t to  a  direct-coupled  diesel instal­
lation . I .  G. B.

828. High Tem perature Gas-Turbine P lan t. Anon. M otor S h ip , J u ly  1946, 27 (318), 
144.—Allis Chalm ers have installed  in th e  U .S. N av al Engineering  S ta tio n  a t  3500-
B .H .P . experim ental gas tu rb in e  for operation  a t  h igh tu rb in e  in le t tem peratures. 
T he cycle layou t is characterized  b y  a  tw o-shaft system , tho  first boing th e  com­
pressor an d  com pressor-turbine, and  th e  second tho pow er tu rb in e  coupled to a 
dynam om eter. T he air, a f te r  com pression, en ters th e  p reh ea te r, an d  is th en  split 
in to  tw o stream s, one to  th e  com bustion  cham ber feeding th e  com pressor turbine 
a n d  th e  o th er to  th e  pow er tu rb ine . T he ex h au st gases from  tho  tw o tu rb ines are 
collected and passed  th rough  th e  h o t side of th e  recuperator.

T ests hav e  recen tly  been com pleted a t  1300° E , and  it  is in tended  to  increase this 
to 1500° F . The cycle characteris tics a t  th e  la t te r  tem p era tu re  are as follows : air 
in take  181,665 lb /h r, 60° F , 14-49 lb /sq . i n . ; com pressor e x it 363° F , 58-85 lb /sq . in . ; 
a ir  from  recuperato r 750° F , 57-56 lb /sq . in. (60%  effectiveness); gas from  com­
pressor-tu rb ine  com bustion cham ber 1500° F , 56-54 lb /sq . in ., 114,750 lb /h r . ; gas 
from  pow er tu rb in e  com bustion  cham ber 6S,750 lb /h r., 1500° F , 56-54 lb/sq. in . ; 
gas  to  recuperato r 1024° F , 15-16 lb /sq . i n . ; ex h au st gas to stack  183,500 lb/hr., 
637° F , 14-75 lb /sq . in.

In  th e  com bustion  cham bers there  is a  variab le  p o rt a rrangem en t controlling the 
flow of th e  p roper volum e of a ir  for com plete com bustion  in to  a  cen tra l flame zone. 
T he tem p era tu re  of com bustion gases is 3000° F . These are given a  sw irling motion 
in tho tube, an d  ex ternal fins on  th e  tu b e  ro ta te  th e  excess a ir  in  tho  opposite direction. 
T he h e a t release is 2-5 X 106 B .T h .U ./(ft3)(hr,). I t  is proposed to  use B unker C oil 
in com m ercial insta lla tions : tho te s t u n it uses No. 2 furnace oil.

In  order to  ob ta in  a  th erm al efficiency o f 40% , certa in  m odifications would be 
necessary. T he com pressor w ould be in  tw o sections, intercooled an d  th e  turbines 
in series w ith  reheating . Tho regenerator surface w ould be g reatly  increased.

I .  G. B.

829. Rolls-Royce Nene I. Anon. Flight, 18.4.46, 49 (1947), 389.— F light gives tho 
following descrip tion  of th e  m ost powerful tu rb in e -je t u n it in full p roduction  :—

D iam eter . . . . - - • 49-5 in.
L ength , to  tu rb in e  . . . . . .  63-9 in.
L ength , including ex haust cone . . . .  96-8 in.
W eight, less je t  pipe . . . . . .  1550 lb.
W eight, je t  p ipe  . . . . . . .  9-5 lb /f t.
F uel—A via tion  Kerosino + 1 %  lubricating  oil . . 0-806 sp. gr.
F uel consum ption, sea-level s ta tic  4000 lb th ru s t . 1-055 Ib /lb /h r.
Fuel consum ption, sea-level s ta tic  5000 lb th ru s t . 1-065 lb /lb /h r.
A ir consum ption, 5000 lb th ru s t . . . . 8 9  lb/sec.
Com pression ra tio  . . . . . . 4 : 1  s ta tic
M axim um  speed . . . . . . .  12,300 r.p .m .
M axim um  th ru s t . . . . . . .  5000 lb.
Com pressor impeller, peripheral velocity  . . . 1530 ft/sec .
T urb ine  ro to r, m ean  blade speed . . . .  1070 ft/see.
A cceleration 2500-12,300 r.p .m . . . . .  4-5 sec.

I .  G. B.

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

830. Cost of Discovering New Petro leum  Reserves Continued to Increase in  1945.
H . J .  S tru th . Petrol. Eng., Feb. 1946, 17 (5), 51.— 2,180,000,000 brl o f new  reserves 
was ad d ed  in  U .S.A. in  1945, while th e  p roduction  of 1,706,000,000 brl was an  all­



time high. 60%  of tho new  reserves was credited to  discoveries m ade in  previous 
years. 4105 w ildcats a n d  6424 developm ent d ry  holos were am ong th e  27,045 wells 
drilled in 1945.

Between 1936 an d  1940 tho  cost o f finding oil, including all subsequen t extensions 
and revisions, w as ab o u t 10-5 c e n ts /b r l ; in itia l finding costs in  1945, excluding 
futuro extensions a n d  revisions, was 63-4 ccn ts/b rl. On tho basis o f p a s t experience 
allowances for fu tu re  extensions an d  re-visions m ay  reduce th e  1945 figure to  49-6 
ccnts/brl.

Ignoring tho  increased cost o f developing new  pools, a n d  increased p roduction  
costs in doveloped fields, th e  p re sen t price o f crude oil is 27-35 cen ts/b rl below bare 
economic existence levels.

The to ta l cost o f exp lo ra to ry  operations in  1945 is estim a ted  a t  §721,247,000, 
compared w ith  §553,226,000 in  1944.

Except for a  m odera te  increase in  reserve discoveries in  1944, th e re  has been a  
downward tren d  since 1937. Tho averago for th e  p a s t  5 years is 56%  below th a t  
for tho preceding 5 years. In  1945 11 d ry  holes wero drilled p e r m illion barre ls o f 
new reserves d iscovered ; in  1937 th o  figure w as 2 d ry  holos, and  in 1930 1 d ry  holo 
per million barre ls o f  new  reserves. P rio r to  th e  las t five o r six  years tho  ra tio  o f 
discoveries, including revisions an d  extensions, to  p roduction  has been 1 - 1 J (om itting  
tho 5-year period ending 1930). D uring  th e  p a s t  five years th o  ra tio  has been 0-64.

In  1945 6-19 discovory wells were needed to  find 1 ,0 0 0 , 0 0 0  b rl o f now o il;  th e  
1944 figuro was 4-67 wells. I n  1945 th e  cost o f discovering 1,000,000 brl o f new  oil 
was 30% above tho 1944 figuro.

Num erous tab les a n d  d iagram s p resen t d a ta  on  costs, reserves, discoveries, and
drilling. ( G. D . H .

831. Third L ist o£ Definitions. S tan dard iza tion  Sub-C om m ittee No. 11.—N om en­
clature. J .  In s t. Petrol., M ay 1946, 32 (269), 289-291.— Tho following te rm s are 
defined : A m orphous w ax, blending, blown oil, casinghead gasoline, ceresin, com ­
pounding, co-polym crs, crude oil, e a rth  w ax, e x trac t, hydraulic  fluid, insu lating  oil, 
long-timo burn ing  oil, m arine  engine oil, m icroerystallino w ax, m ineral colza, m ineral 
jelly, m ineral oil, m ineral seal, m ineral sperm , ozokerite (earth  wax), paraffin  scale, 
paraffin wax, p e tro la tu m  (potroleum  jelly , m ineral jolly), petro leum  ceresin, petro leum  
resins, polym erization, polym ers, pour po in t, pow er korosine, pressure distillate , 
raffinate, scale w ax, shale oil, signal oil, so ft paraffin, solar oil, special boiling p o in t 
spirit, spindle oil, s tabilized  gasoline, s team  cylinder oil, transfo rm er oil, tu rb in e  oil, 
vaporizing oil, w hite  scale. A. H . N .

832. United K ingdom  Petroleum  Im ports and Exports. A non. Petrol. Tim es,
11.5.46, 50 (1273), 487.— S ta tis tica l d a ta  for M arch an d  th e  first th ree  m on ths o f 
1948 are given. A. H . N .
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Reaktziya A lkilirovaniya v Proizvodstve A viatzionuikh Topliv. (The A lkylation 

R eaction in the  Production of A ircraft Fuels.) B y  Y u. G. M amodaliov. Aznef- 
te izd at, B aku , 1945. P p . 163. P rice  24 rubles.
This m onograph is issued un d er th e  jo in t auspices o f th e  A zerbaidzhán Scientific 

R esearch In s ti tu to  o f th e  Petro leum  R efining In d u s try  and  th o  A zerbaidzhán 
S ta te  U niversity , in  whoso labora to ries th e  experim ental work described was 
carried out.

Tho book is d iv ided in to  tw o p a rts , dealing w ith  th o  ca ta ly tic  a lky lation , by  
u n sa tu ra ted  hydrocarbons, o f a rom atic  hydrocarbons and  of iso-paraffins respec­
tively.

A fter a  theo re tical discussion, an d  a  b rie f descrip tion  o f tho  various m ethods 
availablo fo r th e  a lky la tion  of arom atics, w hich aro conveniently  sum m arized in  
tab u la r form , th e  g rea ter p o rtio n  of th e  firs t p a r t  is devo ted  to  an  accoun t o f tho
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a u th o r 's  own w ork in th is  field. T he raw  m ate ria ls  tak en  (benzol and  unsaturated  
hydrocarbons from  cracking processes) a re  fu lly  described, a n d  a  deta iled  account 
is given of th e  a lky la tion  of benzol w ith  propylene, bu ty lene , am ylenos, and  with 
m ixed low-m olecular-weiglit u n sa tu ra ted  hydrocarbons, using  cold sulphuric acid 
as th e  a lky la tion  ca ta ly st. A final section  gives som e rosults o f a lky la tion  using 
a  solid ca ta ly st.

In  th e  second p a r t  th e  a lk y la tio n  of iso-paraffins is considered. A fter a  short 
in tro d u c to ry  section, dealing w ith  tho  th eo re tical aspects an d  w ith  previous work, 
th ere  again  follows a  de ta iled  accoun t o f th e  a u th o r’s own investigations. The 
s ta r tin g  m ate ria ls  em ployed were th e  fro n t ends (up to  C6) o f c rack ed .an d  casing­
head  gasolines. Sulphuric acid  w as again  used as tho p rincipal a lky la tion  catalyst. 
There is a  b rief discussion regarding th e  u tiliza tion  o f sp en t acid  from  th e  alkylation 
process, and  resu lts are  givon show ing th a t  th is  is qu ite  su itablo  for use for tho 
acid refining of lubricating  oils.

T his book sum m arizes in  a  useful form  tho  th eo re tical aspects o f alkylation, 
together w ith  p revious -work on th e  sub ject. T he experim ental sections, dealing 
w ith  th e  a u th o r 's  ow n w ork, a re  sot fo rth  in  very  considerable deta il, there  being, 
for instance, over 100 tab les o f experim entally  ob tained  figures. T his p a r t  of tho 
work is really , inasfar as deta iled  descrip tion  is concerned, m ore ak in  to  an  indi­
v idual scientific p ap er th a n  to  a  publication  of th e  book ty p e , a lthough  in  a  m ono­
graph  such as tho  p resen t one, dealing w ith  a  re la tively  narrow  field, there  is much 
to  be said  for such detail, especially as i t  does n o t ap p ear as th ough  th e  author 
h a d  previously  published an y  of th is  w ork, his nam e appearing  b u t once in the 
lis t o f  144 references to  th o  lite ra tu re  th a t  is given. I t  w ould havo been of con­
siderable assistance h a d  tho au th o r, a t  th o  end  of each p a r t,  sum m arized his own 
findings, w hich a re  otherw ise som ew hat lo st in  a  m ass o f deta il.

Tho experim ental d a ta  g iven is com m endably ■ free from  a  tendency , which, in 
th e  review er’s experience, is fa irly -com m on in R u ssian  publications, o f quoting 
resu lts  to  a  g rea ter degree of a p p aren t accuracy th a n  th e  p a rticu la r te s t  in  question 
w arran ts, a lthough  in one instance (Table 9S) tho viscosities of a  lubricating  oil 
are  given to  5 significant figures. Tho te x t  o f th e  book is sa tisfac to rily  free from 
m is-prin ts, one no ticed  w as in Table 22, where th e  first o f tho  products should 
ev iden tly  read  “ petro leum  benzol ”  ; in  th o  lis t o f lite ra tu re  references, however, 
th ere  is on  several occasions, in th e  case o f U .S. jou rnals, a  d iscrepancy between 
th o  volum e num bers an d  th e  y ears  quoted . V. B.

Chemical T reatm ent for Drilling Mud. Now Y ork  : A m erican C yanam id & Chemical
Corpn. 1945.
A booklet o f d a ta  on drilling m ud  based  on th e  revision of a  series o f articles 

published  in A m erican  jou rnals du ring  1940-41. „

Industrial E xperim entation. K . A, Brownlee. L o n d o n : H .M . S ta tionery  Office,
1946. 116 p p . 2 s .0 d .n e t .
A com pendium  o f th o  formulas used in  app ly ing  s ta tis tica l m ethods to  experi­

m en ta l work.

A lberta Oil Review for 1945. J .  L . Irw in . E dm onton , A lberta  : D ept, o f Economic
Affairs, 1946. P p . 31.
C rude oil p roduction  in  A lb erta  in  1945 to ta lled  8,055,440 barrels, a  reduction 

o f 733,286 from  th e  1944 figuro o f 8,7S8,726, w hich in  tu rn  was 885,822 barrels 
less th a n  in  1943. T o ta l decrease in  T u rn er V alley’s o u tp u t in  1945 was 904,253 
barre ls, fields outside o f th e  Valley show ing a n  increase o f 170,967 barrels.

D etailed  sta tis tics  an d  in form ation  regarding th e  various fields aro givon, togother 
w ith  s ta tis tics  fo r B ritish  E m pire  pe tro leum  p roduction  from  1932 to  1945.



INSTITUTE NOTES.
A u g u s t ,  1946.

IN ST IT U T E  M EETINGS.

S e s s io n  1946-47.
The following meetings have been ten tatively  arranged for the 

next Session, and the full programme will be issued in due.course. 
1940

October 15. “ Tho L ubrication  o f Pre-selective G ear B oxes.”  A. T .
W ilford, B .Sc., A .R.C.S., A .R .I.C . (Fellow).

N ovem ber 12. “ Aerial P ho to g rap h y  applied  to  E xp lo ra tio n  for O il.”  
D r. N . J .  M. T averne.

Decem ber 1 1 . Sym posium  on Oil F ires :
“  W artim e Oil F ires and  Lessons.” E . P . L ancashire. 
“  B urn ing  o f F uel and  O th er Oils.”  D . B urgoyne.
“  F o am .”  R . N . 0 .  Clarke.

“ P etro leum  P ro d u c ts  in A griculture. T he Rôle of P e tro ­
leum  in  P la n t P ro tec tio n .”  L. W . L eyland  Cole, 5I.Sc.,
B .Sc.(Agrie.), F .R .I.C .

“ F uels and  L ub rican ts  for Aero Gas T urb ines.”  C. G.
W illium s, D .Sc., 5I.I.51ech.E., A .F .R .A s.S . (Fellow).

“  5Iodern D evelopm ents in  Geophysical P rospec ting .”  
I r .  A. v an  W eelden.

“  A rom atiza tion .” D r. H . Steiner.
“ T he D evelopm ent o f H ydrogenation  an d  Fischer-Tropsch 

Processes in G erm any.”  51ajor K . Gordon (Fellow).
“ Use o f Petro leum  P ro d u c ts  in P r in tin g  In k s, e tc .”  D r.

C. H . H ealey  an d  D r. L . Iv an o v sk y  (Fellow).

F U E L  AND T H E  FU TU R E.
M in is t r y  o f  F u e l  a n d  P o w e r  C o n f e r e n c e .

The Fuel Efficiency Committee of the M inistry of Fuel and Power 
have arranged a  fuel efficiency conference to  be held a t the  Central 
Hall, W estm inster, S .W .l on Tuesday, W ednesday and Thursday, 
October 8, 9 and 10, 1946. Among the speakers a t  the  opening 
session a t 11.0 a.m. on October 8 are the  R t. Hon. E . Shinwell, M.P., 
and the R t. Hon. Aneurin Bevan, after which the conference will 
split up into eight sections running concurrently. These are :—

Section A—The Generation of Steam.
„ B—Steam Utilization.
„ C—H eat for Drying.
„ D—High Tem perature Processes.
,, E —The Carbonization and Chemical Industries.
,, F —Special Industria l Sessions.
,, G—Modern H eating and the Architect.
,, H —The Home and its Fuel Service.

The In stitu te  of Petroleum  has accepted an invitation to  organize 
a session on “ Oil Firing ” , commencing a t  3.45 p.m. on W ednesday, 
October 9, in Section D of the Conference. The Chairman a t this

1947 
Ja n u a ry  8.

F eb ru ary  1 2 .

M arch 1 2 .

April 9.
5Iay 7.

Ju n e  1 1 .
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Session will be Professor F . H . Garner, O.B.E., who, in conjunction 
w ith members of the  Liquid Fuel Installations Committee of the 
In stitu te , is making the necessary preparations. Tentative arrange­
m ents have been made for the  presentation of a  paper on “ Liquid 
Fuels for High Tem perature Processes ” by T. C. Bailey, F . J . 
Battershill and R. J .  Bressey.

Admission to  the Conference is by ticket only. Members of the 
In stitu te  who wish to a ttend  and have not received an  invita tion  from  
any other source should apply for tickets direct to  :—

M inistry of Fuel and Power,
Queen Anne’s Chambers,

Dean F arra r S treet,
London, S .W .l.

APPLICATIONS FO R  M EM BERSH IP OR TR A N SFER .
The following have applied for admission or transfer to  the 

In stitu te . In  accordance with the By-Laws, the proposals will not 
be considered until the  lapse of a t  least one m onth after the 
publication of this Journal, during which time any Fellow', Member, 
or Associate Member m ay communicate by le tte r to  the Secretary, 
for the  confidential inform ation of the Council, any particulars he 
m ay possess respecting the qualifications or suitability  of the 
candidate.

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

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

A pp lica tions fo r  M em bership.
B a i l e y , T hom as Cyril, Technical A ssistan t, Petro leum  B oard . ( I f .  J .  Bressey ;

G. R . Llewellyn.)
E l-D is so u k i ,  Ib rah im , C hem ist, A nglo-E gyptian  Oilfields, L td . (TP. If. P.

Hodson ; P . G. Higgs.)
F o rbes . R o b ert Jam es, Chemical E ngineer, R oyal D utch-Shell Group.

(J . S . Jackson ; N . H yam s.)
G o o d c h i l d , E d m u n d  A rth u r, Chief M etallurg ist and  Chem ist, H offm ann 

M anufacturing Co. L td . (J . M ason ; H . S . Garlick.)
I g g t t l d e n , R onald  D orji, H ead  Office Inspecto r, P etro leum  B oard . (E . P .

Lancashire ; H . F . Jones.)
K i n g , Francis R o b ert B enjam in, T echnical A ssistan t, Petro leum  B oard.

(T . K . Hanson ; R . Sefton.)
L e a , H erb ert, M anager, M idland Region, L ubricating  Oil Pool, Petro leum  

B oard . (H. Baker ; H . C. S . Fothergill.)
P o u n d e r ,  George D ick, A ssistan t Engineer, I ra q  P etro leum  Co. L td . (L . J .

Le M csurier ; C. V. H ill.)
P r i t c h a r d , F ra n k , Office M anager, B ritish  Oilfield E q u ip m en t Co. L td .

{N . M atheson ; S . L . W itard.)
R o b i n s o n , Sam uel, L ab o ra to ry  M anager, T rim pell L td . (P . M . Griffiths ;

E . LeQ. Herbert.)
W h a t l e y , H arold  K en n eth , H ead  o f Chem ical R esearch  D ep artm en t, 

M anchester Oil R efinery L td . (E . J .  D unstan ; G. H . Harries.) 
W h o r t o n , Jo h n  Charles, T rainee, L obitos Oilfields L td . (J . Alderson ; 

L . McGrath.)
W i l s o n , George E dw ard , D ivisional C hem ist, L.M .S. R ailw ay  Com pany- 

(S . J .  M . A u ld  ; E . A . Evans.)
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A pp lica tions fo r  Transfer.
B r u n n e r , D onald  George, M ajor, R .E .J I .E . (T . G. H unter ; A . H . N issan .)

(Student to Associate Member.)
G e o r g e , H e n ry  R k ly ard , C aptain , H .M . Forces. (T . G. H u n te r ;  A .  H . 

N issan.) (Student to Associate Member.)

ROYAL CH A RTER FO R  IN ST IT U T E  OF FU EL.
We are pleased to  announce th a t  the In s titu te  of Fuel has been 

* granted a  Charter, by H.M. the King.

TH E  CENTENARY OF T H E  CHEMICAL SOCIETY.

The Chemical Society is to  celebrate the centenary of its foundation 
in Ju ly  1947. B u t for the war the celebrations would have taken  
place in 1941, for i t  was “ on the 23rd February, 1841, th a t  tw enty- 
five gentlemen interested in the prosecution of chem istry m et 
together- a t  the Society of A rts to  consider whether i t  be expedient to  
form a Chemical Society ” .

The Fellowship of the Society has grown from those tw enty- 
five gentlemen in 1841 to  over 6,000. The study  of chem istry as a 
whole has remained its o b jec t; because of this the Society has always 
m aintained a  special place in the  world of chemistry.

The science of chem istry has made great advances since 1841; 
a  glance through the list of Presidents of the Society provides 
convincing evidence of the im portant part played by its Fellows— 
to name bu t a few, Graham, Hofmann, W illiamson, Edw ard 
Frankland, Odling, Gilbert, Sir William and W. H . Perkin, Crookes, 
Ramsay, Dewar, Armstrong, Meldola and Pope—every one of these 
is associated w ith fundam ental chemical discoveries of far-reaching 
importance.

The discovery of m auve by Perkin is an example of the way in 
which the  work of the research chemist m ay have a profound in­
fluence on social and economic development. From  this early 
discovery has grown the whole of the present-day coal ta r  industry  
embracing dyestuffs m anufacture, synthetic medicinals, the  photo­
graphic industry and much more. The pure research on the growth 
of plants by G ilbert and Lawes a t R otham sted formed the basis of 
the vast present-day synthetic fertiliser industry, the importance 
of which in the production of food needs no emphasizing in a hungry- 
world. E very day  we can see evidence of the work of men like 
Crookes, Dewar and Ram say. The cathode ray  tube of Crookes is 
the direct ancestor of our television screens, the therm os flask of 
Dewar is one example of the  application of Dewar’s low tem ­
perature experiments and neon display signs are bu t one instance of 
the use m an has m ade of R am say’s epoch-making discovery of the 
rare gases. Innum erable instances of benefits to  m ankind from the 
discoveries made by the Fellows in their original researches can be 
cited from the  rich, proud history of the  Society.
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F O R  O IL  R E F IN E R Y  S E R V IC E
FOR A LL PRESSURES U P  TO  2,700 LBS. 

TEM PERA TU RES U P  T O  1.000° F.
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The ‘ HARRISON* 
PURGING MACHINE
gives a supply of Inert Gas consistent In 
quality and at low cost for the purging of 
O il Stills, Tanks, Pipe Lines and Hydrogen 
Producers.
Inert Gas from these machines Is also ex­
tensively used for blanketing Oil Storage 
Tanks and Vacuum Filters In solvent 
de-waxing processes.
S A F E R  & C H E A P E R  T H A N  S T E A M

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



te le p h o n e  : Leeds 32521. L ondon Office .'W IN C H EST ER  H O USE, O LD  BR O A D  ST., E.C.2.
T eleg ram s: O x b ro s , Leeds. Telephone: London W a ll 3731. Gram s: ”  Asbengpro, Stock, London.”
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TANKS where you,want them
We will manufacture and 
erect Oxley welded Storage 
tanks in any part of the 
world. W e have executed 
many large contracts for 
tank firms both at home 
and abroad, comprising 
welded tanks of all sizes.

vii



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 AND LONDON

U.S.A. ASSOCIATES 

The Koch Engineering Co., Wichita. Kansas
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CENTRIFUGAL
PUMPS

for the

OIL IXDIiSTHY
t h e  p u l s o m e t e r

ENGINEERING COMPANY Ltd. 

manufacture the following for

OILFIELD AND  
OIL REFINERY 

SERVICES
Pipe L ine Pumps

Transfer & Loading Pumps

D istilla te  Pumps

Low  G rav ity  Reflux Pumps

Pumps for Sulphur D ioxide 
T rea tm en t Processes

H o t O il Pum ps

Pumps for Chem ical T re a t­
m ent Processes

Pumps fo r Lubricating  O il 
T rea tm en t Processes

Self-Prim ing Pumps

Quotations on Application

im bmeter engineeringi C. U.J„
r t i n e C l m s  I r o n w o r k s .  R e a d i n g
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NEW MAN-MILLIKEN GLANDLESS 
LUBRICATED PLUG VALVES ON 
AN OIL DISTRIBUTION MANIFOLD

Newman-Milliken Valves are 
deservedly popular with oil 
field engineers because, unlike 
all other valves of this type, the 
Newman-Milliken employs-a 
parallel plug which Is never 
raised from Its seating during 
operation. Consequently no 
grit or foreign mattercan enter 
between the valve seating sur­
faces and cause jamming or 
"freez ing.”  Newman-MHIIken 
Valves are made In a variety of 
patterns and metals suitable for 
all oil field services, particularly 
for "Christmas trees" and mud 
lines up to S,000 lbs. working 
pressure per square Inch. Full 
details gladly sent on request.

Sole Makers 
under licence, 
excluding the 

U.S.A.

Newman, Hender & Co, Ltd.

a l l e y  M o t t  P l a n t s  are  

efficiently and continuously 

washing millions o f  gallons 

o f  Petroleum products daily. 

Designed for any capacity. 

May we submit schemes to 

suit your needs?

Continuous Counter- C utrent P lan t
T elegram s:

"T y p h a * lto r ,  Fen, L ondon "  W o r ld -W id e  L icensees. H  , M .  C O N T I N U O U S  P L A N T  L ™

T e lep h o n e : Royal 7371/2. F O U R  L L O Y D S  A V E N U E ,  L O N D O N ,  E . C . 3 .

Kindly mention this Journal when communicating with Advertisers.
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HEAT E X C H A N G E  EQUIPMENT
Heat Exchangers for all duties. Crudc-to-Residue Exchangers, Side Stream  
Exchangers, Oil Coolers, etc. Vapour Condensers for vacuum , lopping or 
cracking plants. F inal Condensers (w ater circulated) and Partial Condenser 
(circulated with incom ing crude). W eir Refinery Equipm ent includes Oil 
Pumps for all duties, Steam  EjectOts for Vacuum Stills, and all auxiliaries 
for Feed pumping and Feed heating. W rite for Catalogue Section IE8 
“ Weir Pumps for the Oil Industry ” and Publication No. IE38 “  W eir Power 
Plant A uxiliaries.”

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

METERS
FOR

PETRO LEU M  
PR O D U C T S

LONDON

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

FLO W  CONTROL P R O B LE M S 

OUR SP E C IA L IT Y

Illustration shows Motor-driven Port­
able Unit with Air Elimination Device .

HEAD OFFICE A N D  W O RKS:

«
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ENGINEERING..

T H E C H I E F E N G I N E E R

It is ax iom atic that p lan t efficiency 
beg ins w ith  design . At th is stage 
a ll relevant factors m u st be co n ­
sidered  in the  lig h t o f experience 
and  full know ledge of the  latest 
developm ents.

T h e  success achieved by Foster 
W heeler p lan ts is d u e  to the  u n ­
rem ittin g  study  of scientific  d e ­
velopm ent by th e ir d e sig n in g  
eng ineers, to their w ide experience, 
to  d ep artm en tal specia lisation— 
securing  efficiency in each u n it— 
and  to in teg rity  in  m anufacture.

P O S T 111 W H E E L E R L 1 M 1 T E D
A L D W Y C H H O U S E L O N D O N W .c.2-
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No “ sign of the times”  

but very true in 

this instance.

Where there's need 

of unlimited storage accommodation 

for Petroleum supplies the Butterfield Organisation 

is at your service. Over 60 years' experience 

of-Tank building has given Butterfield’s high 

standing with those who store and sell, and 

use Petroleum. Butterfield Underground Stor­

age Tanks are made from Mild Steel Plate 

of especially low phosphorus content to 

withstand damage and corrosion.
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FOR OIL FIRED FURNACES

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

T H IS T L E  (35/37%  A I3O s) F ireb rick  is a g en e ra l p u rp o se  
f irs t q u a lity  f ire b ric k  w hich  en joys a w id e  re p u ta tio n  fo r  
reg u la rity  o f qua lity .

N E T T L E  (42/44%  A I j O , )  s a s u p e r  g rad e  b rick  o f 
e x cep tio n a l u n ifo rm ity  m an u fac tu red  u n d e r  c lose  c o n tro l  
in a m o d ern  p lan t and fired  in T u n n e l K ilns. T h e  b rick  to  
b rick  v a ria tio n  in q u a lity  and shape  is red u ced  to  th e  
ab so lu te  m in im um . R ecom m ended  fo r  th o se  p a rts  o f th e  
lin ing  w h e re  c o n d itio n s  a re  m o re  se v e re .

S T E IN  S IL L IM A N IT E  (62%  A l , 0 3) has o u ts ta n d in g  
res is tan ce  to  spalling , h o t-lo ad  s tr e n g th  and v o lu m e s ta b il­
ity . R ecom m ended  fo r  any p a rts  w h e re  unusually  s e v ere  
c o n d itio n s  a re  e x p e rie n ce d .

S U S P E N D E D  A R C H  A N D  W A L L  T IL E S . W e
specialise  in th e  m an u fac tu re  o f th e  vario u s  w ell-k n o w n  
ty p es  o f  th e s e  t ile s  in w h ich  accuracy  o f sh ap e  is an im ­
p o r ta n t  co n s id e ra tio n .

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 su p p lied  in “  read y  to  u s e ”  
co n sis ten cy . W ill  be  found  v aluab le  fo r  rep a irin g  
dam aged b r ic k w o rk , e tc .

E X P O R T  P A C K IN G .
S tan d ard  c ra te s  34”  x  2 9 ”  x  24”  o v e ra ll hold 100—  
9 x  4}  x  3 "  sq u a re s  o r  112— 2 i ” . G ro ss  w e ig h t 
ap p ro x im a te ly  8J cw ts . e a ch .”

R E F R A C T O R Y  C E M E N T S .
T h e  fo llow ing  ran g e  offers a w id e  se le c tio n  a cco rd in g  to  

u sers  r e q u ire m e n ts
N E T T L E  C E M E N T  (42%  AfsO s) R efrac to ry  te s t  S eger 
C o n e  34 =  1750° C .
C o n ta in s  a p ro p o r t io n  o f p re-ca lc in ed  m ate ria l w h ich  
elim in a tes  sh rin k a g e  in d ry in g  and in use.

T H IS T L E  F IR E C L A Y  Is a finely  g ro u n d  fireclay of 
s im ila r c h a ra c te r is tic s  to  T h is tle  b rick .

M A K S IC C A R  II D R Y  R E F R A C T O R Y  C E M E N T.
R efrac to ry  te s t  S eger C o n e  31 =* 1690° C . Moderate 
a ir - se t tin g  bond .

M A K S IC C A R  II P L A S T IC  R E F R A C T O R Y  
C E M E N T . R efrac to ry  te s t  S eger C o n e  30 *= 1670 L. 
S tro n g  a ir -se ttin g  bond .

S T E IN  S IL L IM A N IT E  C E M E N T  has sim ilar char­
ac te ris tic s  to  S illim an ite  b rick . A lso recom m ended as 
a w ash-coating  o v e r  b r ic k w o rk  to  p ro te c t  against 
c o rro s io n .
A p p ro x im a te ly  6 cw ts  o f R efrac to ry  C em en t p e r 1,000 
9 x  4 J  X  3”  is re q u ire d  fo r jo in tin g .



WELDED VESSELS

W ELD ED  STEEL STO RAGE  
A N D  PROCESS VESSELS.

LARGE DIAM ETER PIPES, ETC.
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A N D

The B.T.L.

PHOTOELEC
TURBIDIME1

COLORIMETE

B T

The Ideal Instrument for

DETERMINING THE TOTAL 
SULPHUR CONTENT OF 
PETROLEUM PRODUCTS 
BY LAMP METHOD USING 
F A S T - B U R N I N G  L A M P

See new I.P. Specification 107145 (7), Method C (Turbidimetric)

The preliminary work on this method was carried out 
w ith the aid of the B.T.L. Photoelectric Turbidimeter 
and Colorimeter. A  footnote on page IS of the 
specification refers to the instrument as “  known to 
be satisfactory for this w ork .”

BAIRD & TATLOCK (LONDON) L™
M anufacturers o f Scientific Apparatus 

14-17 ST . C R O S S  S T R E E T , L O N D O N ,  E .C .I
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TENFOLD
IMPROVEMENT
IN
TOLUENE
REGULATOR
PERFORMANCE

This re c o rd  of an  actual 
experim ent show s how  
the SUNVIC P ro p o rtio n ­
ing Head, u se d  with any 
S t a n d a r d  T o l u e n e  
Regulator, im p ro v e s  the 
fineness of reg u la tio n , 
giving a  stability  of the  
o rd er of S m ill i-d e g re e s .

T he SUNVIC P ro p o rtio n ­
in g  H ead  is no rm ally  u se d  
in conjunction  with a 
SUNVIC T ype  EA 2/T 
E lectron ic  R elay . This 
ap p ara tu s  is fully d e s ­
c r ib e d  in  T echnical P u b ­
lication EA11/13. P lease  
re q u e s t  a  free  co p y  today .

muH

ELECTRONIC
CONTROL

SUNVIC C O N TRO LS LT D . 
STANHOPE HOUSE, 

K EA N  STREET, 
L O N D O N , W .C .2

llllllll11 ’'Illllllli
TAS/SC IOO

TABLES FOR M EA SU REM EN T 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 C4 I0 . Containing 
16 tables, together with notes on their 
use, it will prove invaluable to all branches 

of the industry.

P rice  25/-, post free 

Obtainable from

T H E  IN ST IT U T E  OF PET RO LEU M  

26, Portland Place, London, W .l.
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St a n d a r d  M e t h o d s
FOR TESTING 

PETROLEUM AND ITS PRODUCTS

(SEVENTH ED ITION— 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.

Kindly mention this Journal when communicating with Advertisers.
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The Stabilog Control system has made 
possible the uniform control and stabilisation 
of entire processes. It has been designed 
especially for use on continuous processes 
in petroleum refining and will control the 
critical temperature, pressure, flow and 
liquid level applications with the highest 
precision.
Stabilog and other Foxboro products are 
manufactured in our factory at Merton, 
England, from which a complete technical 
and engineering service is available to 
refinery engineers.

FOXBORO-YOXALL, LIMITED
M O R i E H  ft S A B ,  H E S T O N ,  L O N D O N ,  S .W .1 3

Kindly mention this Journal when communicating with Advertisers.

xix



E X C H A N G E R

Whessoe Limited, Head Office and W orks, Darlington. Established 1790 .

P h o to g rap h  show s on e  o f m an y  m an u ­
fa c tu rin g  processes fo r h e a t exchanger pro­
du c tio n  in  th e  W hessoe  w orks— fully equipped 
fo r  a n  o u tp u t o f  h ig h  d u ty  tu b u la r  heal 
tra n s fe r  u n its . P rocesses include radiography 
a n d  stress  re liev ing , a s  requ ired  by construc­
tio n  codes.

X X



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.

GEORG E K ENT LTD. L U T O N . BEDFORDSHIRE. L O N D O N  O F F IC E : 
200 High H o lb o rn , W .C .I .  A g en ts  : M ELBOURNE : G e o rg e  K en t (V ictoria), 
P ty . L td ., 129, W illiam  S tre e t .  PO RT-O F-SPA IN . TRIN ID AD : Davidson- 
A rn o tt  & C o ., U n io n  C lu b  Buildings. BU ENO S AIRES, A R GEN TINE : 
Evans, T h o rn to n  & C o ., 465 C alle de  Pensa.
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T
LUMMUS W I L L  HELP YOU PLAN

NEW LUBE OIL PLANTS

I
W rite  for copy o f “  Development 
of the Postwar Petroleum 
Refining Pictu re/ ' an in te res t­
ing  analysis and prediction o f 
p o s t- w a r  R e f in in g  a n d  

Marketing Developments.

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

. . . to meetchanging 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 a total capacity 
of 7,500 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.

^Lum m us
I P E T R O L E U M  R E F I N I N G  P L A N T
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C a r d b o a r d -h a p p y  

Engineer

This card b o ard  crankcase was m ade in one of our 

' finding-out1 room s to test the theory  of s tressed  

skin structures in relation to a particular job. W e 

enjoyed  ourselves. Our calculations w ere  varied, 

ingenious, startling—and disconcertingly easy  to 

check with a little glue and m ore cardboard . 

Ultimate resu lt— som ething new  was d iscovered  

—to the advantage of our Oil Country Pumps. 

W as that a trium phant 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  ?

- H A Y W A R D  -TYLER
WET MOTOR SUBMERSIBLE,

CENTRIFUGAL PROCESS

a n d  r e c ip r o c a t in g  p u m p s  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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