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Geology.
1.* Marine Micro-organisms which Oxidize Petroleum Hydrocarbons. C. E . Zobell,
C. W . G ran t, and  H . F . H aas. Bull. Amer. Ass. Petrol. Oeol., S eptem ber 1943, 27 (9), 
1175-1193. B ibliography of 83 item s.— Sea-w ater from  th e  eupho tic  zone con tains 
10-1000 hydrocarbon-oxidizing  b ac teria  p e r litre , an d  100—100,000 such b ac te ria  have  
been found p er g ram  of recen t m arine sedim ents. A ll sam ples of sedim ents, re g a rd 
less of d istance from  land, w a ter d ep th , o r core d ep th , have  show n th e ir  presence. 
M ost of th e  organism s in  m arine  en richm ent cu ltu res have  p roved  to  be species of 
Proactinomyces, Actinomyces, Pseudomonas, Micromonospora, or Mycobacterium. 
Proactinomyces is a  filam entous, m ould-like bacterium , w hich  is d ifferen tia ted  from  
Actinomyces by in ab ility  to  form  spores in  th e  aerial m ycelium . F ive to  10%  of th e  
m icro-organism s from  m arine  b o tto m  sedim ents a re  Proactinomyces. W . W . U m bre it 
(J. Bact., 1939, 38, 73-89) rep o rts  th a t  m any  soil Proactinomyces oxidize hydrocarbons. 
V ery few Actinomyces have  been found in th e  sea a t  s ta tio n s  rem ote  from  terrigenous 
con tam ination . T errestria l A . elastica, A . fascus, A . oligocarbophilus, A . chromogenes 
albus, A . bovis, A . eppinger, and  A . trautwein oxidize hydrocarbons. Two new  species 
of Pseudomonas from  th e  sea also do th is . Of several species of m arine Mycobacterium, 
a t  least tw o can u tilize  hydrocarbons as th e ir  sole source of carbon  an d  energy. F . E . 
H aag  (Centralbl. f .  Bakt., 1927, A b t. I I ,  71, 1-45) found th a t  th e  ab ility  of certa in  
sap ro p h y tic  Mycobacteria in  th is  d irection  could be used  to  d ifferen tia te  th em  from  
o th e r b acteria . Species belonging to  Bacillus, Bacterium, Corynebacterium, Micro
coccus, Sarcina, Serratia, a n d  Spirillum  have also been cred ited  w ith  th is  function , 
as have  certa in  m oulds of th e  genera Aspergillus and  Penicillium, a n d  several yeasts 
o r  yeast-like organism s.

T he g rea t m a jo rity  of th e  resu lts  of th e  m icrobial ox idation  of pe tro leum  h y d ro 
carbons have  been ob tained  w ith  th e  p lan ts  grow ing in  th e  presence of free oxygen. 
W . O. T ausson (Planta , 1928, 5, 85-93) rep o rts  th a t  Bacterium benzoli used  up  ab o u t 
8 gm s. of benzene in  42 days in  th e  presence of n itra te s . T his is m ain ly  of theore tical 
in te res t, since norm ally  n itra te s  d isappear from  a  sedim ent before i t  is exhausted  of its  
oxygen. T he occurrence of su lphate-reducing b ac te ria  in  crude oil and  oil-well 
b rines has frequen tly  been reported , and  D r. H aas can  now  dem o n stra te  th e  anaerobic 
u tiliza tio n  of paraffin, kerosene', decane, te trad ecan e , an d  cetane by  b ac teria  growing 
in  su lphate  m edia. Ferrous iron  w as em ployed in  th e  experim ents to  com bine w ith  
th e  hydrogen sulphide as fa s t as i t  w as form ed in  th e  reduction , since in  concentra tions 
exceeding 0-0001 mol. pe r litre , H 2S in h ib its  bacteria l ox idation  of pe tro leum  h y d ro 
carbons. I n  som e cases in  n a tu re  th e  su lphate  m ay  be reduced  to  free su lphur. T he 
tox ic  effect is due to  th e  sulphide ion an d  n o t to  changes in  th e  hydrogen-ion  concen
tra tio n . H ydrogen  sulphide is n o t com patib le w ith  oxygen in  an  alkaline m edium , 
b u t  contro ls show th a t  a  p H  as low as 6-0 does n o t p rev en t bacteria l a tta c k  on h y d ro 
carbons. F ree  oxygen prom otes th e  b ac teria l a c tiv ity , b u t  th e  oxygen tension  seems 
to  be re la tively  u n im p o rtan t, provided some free oxygen is p resen t.

M ost of th e  experim ents have been conducted  a t  22° C., b u t  som e of th e  h y d ro 
carbon-oxidizing bacteria  a re  active  a t  as low as 0° C., an d  o thers a t  as h igh  as 53° C. 
M ost of th e  m arine form s will m u ltip ly  a t  0-4° C., b u t  very  few a t  over 30° C. B acteria  
w hich to le ra te  high tem p era tu res a re  especially active  a t  these. A given cu ltu re  a t
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55° oxidized seven tim es as m uch paraffin w ax as a t  22°. H ighest tem p era tu re  for 
growing bacteria  is p u t  a t  85° C.

M arine bacteria  are used to  an  average salin ity  of 3-4%, b u t some continue to  grow 
if such a  solution is d ilu ted  as m uch as 1 : 10 w ith  distilled w ater. T hey also rem ain 
active  on  add ition  of 12-15%  of sodium  chloride. Toleration  of o th er chlorides is 
being investigated . L im its of p H  for th e  hydrocarbon-oxidizing species are from  
6-0 to  10. Lowered p H  m ay be due to  carbonic acid. H . F . Johnson  et al. (J . Cell, 
and Comp. Physiol., 1942, 19, 163-172) say th a t  th e  ra tio  of carbon dioxide produced 
to  oxygen consum ed ranges from  0-47 to  0-63, according to  th e  hydrocarbon  acted 
upon. R . W . Stone et al. (J. B ad ., 1942, 44, 169-177) give a m ean value of 0-65 for 
th e  bacteria l dissim ilation of ligh t oils, and  also suggest th a t  organic acids m ay resu lt 
from  th e  fe rm enta tion  of hydrocarbons. S. J .  H opkins and  A. C. Chibnall (1932) 
rep o rt th a t  th e  in term ediate  p roducts of m etabolism  of Aspergillus versicolor when it 
a tta c k s  h igher paraffins a re  p robab ly  ketones an d  polyketones, and  th a t  fu rth e r 
oxidation  resu lts in  th e  production  of sho rte r fa tty  acids.

W ith in  certa in  lim its long-chain hydrocarbons are  oxidized m ore readily th an  those 
of sm aller m olecular w eight, and  a liphatic  com pounds are m ore susceptible th an  cyclic 
or arom atic  com pounds. Encbproducts of bacteria l action  are carbon dioxide, m ethane, 
organic acids, an d  bacteria l pro toplasm . A lthough th e  reactions will tak e  place fully 
in  an  aqueous system , th e  presence of sand, silt, diatom aceous earth , and  o ther inert 
adsorben ts accelerates th e  oxidation , since-th e  bacteria  have a b e tte r  chance of a tta c k 
ing^ oil adsorbed on tho surfaces of grains th a n  of dealing w ith  oil globules in  w ater.

Sam ples of crude oil added to  m arine sedim ents are rapidly  destroyed under aerobic 
conditions. The w ork  of hydrocarbon-oxidizing bacteria , which appear to  be of w ide
spread  occurrence, m ay account for th e  failure of certa in  scientists to  find petroleum  
hydrocarbons in  sedim ent sam ples. Likewise such bacteria  m igh t p rev en t th e  
accum ulation  of detectable qu an titie s of hydrocarbons in  experim ents w ith  m ixed 
cu ltu res designed to  dem onstra te  th e  transfo rm ation  of organic m a tte r  in to  h y d ro 
carbons. P robab ly  i t  is only under conditions inim ical to  those  bacteria  th a t  oil 
can  accum ulate in  sedim ents. A. L.

2.* Regional Metamorphism of Coal in South-eastern West Virginia. E . T. H eck. 
Bull. Amer. Ass. Petrol. Geol., Septem ber 1943, 27 (9), 1194-1227.—V ariation  in rank  
(fixed-carbon content) of coal has been accounted for in  diverse ways. The area  dis
cussed falls w ith in  th e  A ppalachian foreland, w here th e  com posite for all seams as 
accepted  by  N olting and  Headlee (1939) shows a  steady  increase eastw ard , from  55% 
to  90% , in to  th e  region of over-th rusting  w here some lower ran k  instances have h ith e rto  
been ascribed to  anom alous local relief of pressure. I n  G reenbrier, Fayetteville, 
Raleigh, W yoming, and  Dowell Counties, W est Virginia, th e  rank  of th e  Sewell coal 
m ay increase w estw ards from  70 to  ab o u t 85 in  a d istance of 25 miles. T his is evidently  
n o t due to  anom alous tension u nder an  o v e rth ru s t, b u t m ay be best ascribed to  latera l 
thickening of th e  form er load of sedim ents. This ugrees w ith  H . D. R ogers’ early 
observation  th a t  th e  fixed-carbon conten t in  a  given vertical section is h igher in th e  
m ore deeply buried  coals— a law  w hich w as m ore precisely s ta te d  by Carl H ilt (Zeit. 
Ver. Deutscher Ingen, 1873, 17 (4), 194-202). In  1879, in  Pennsylvania, J .  P . Lesley 
actually  poin ted  o u t th a t  th e  coal-bearing s tra ta  th ickened tow ards th e  an th racite  
region, and  suggested th a t  th e  Perm ian  had  been th ick e r over th e  an th rac ite  basin 
th a n  in  th e  w estern p a r t  of th e  S ta te . Lesley also explained th a t  differences in 
original overburden would account for “ d istu rbed  ” Belgian coals n o t being a n th ra 
cites, while A rkansas an th racites are n o t “ d istu rb ed .”

D avid  W hite  an d  R e in h ard t Thiessen (U.S. Bur. Mines, Bull., 1913, 38, 127) 
recognized in  th e  A ppalachian  coal-field a  loss of volatiles as h igh  as 0-6% for each 
100 ft. of dep th . O ther studies in  various fields seem to  show th a t  th e  fixed-carbon 
co n ten t increases in  b itum inous coals a t  a  ra te  of 0-5-0-8 per 100 ft. of stratigraphic 
d ep th . F . Reeves (Bull. Amer. Ass. Petrol. Geol., 1928, 12, 795-823) p u ts  th e  average 
r a te  in  th e  A ppalachian area  a t  6-9. Reeves em phasized th a t  m uch of th e  increase 
in  ra n k  on th e  well-known isocarb m aps is due to  th e  fact th a t  successively older coal- 
seams outcrop as th e  m ountains are approached, b u t also s ta te d  th a t  th e  coals increased 
in  fixed carbon w ith  increasing presen t cover. I f  analyses of w eathered  coal are 
disregarded, i t  appears th a t  v a ria tio n  in p resen t d ep th  of cover has little  effect on the  
ra n k  of A ppalachian coals.
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“W hite’s original theo ry  th a t  th ru s t  p ressure  was tran sm itte d  th ro u g h  th e  coal 
m easures w ith  dim inishing force en tire ly  across th e  g re a t A ppalachian  field, a  d istance 
of 150 m l., has a lready  been challenged b y  P . H . P rice  (J . Geol., 1931, 39, 24-44), w ho 
declares th a t  a  m ass of heterogeneous sedim ents w ill n o t tra n sm it a  tan g e n tia l stress 
for any  considerable d istance. T ransm ission of stresses w as th ro u g h  th e  Cambro- 
O rdovician  lim estones and  th e  pre-C am brian  basem ent, an d  could n o t be evenly 
tra n sm itte d  to  th e  overlying very  th ic k  sedim ents (Sherrill, J .  Geol., 1934, 42, 225- 
274). S. L . Galpin also com m ents th a t  w hen deeply b u ried  rocks fail b y  folding of th e  
A ppalachian  ty p e  th ere  is evidence th a t  th ey  behave like p lastic  m ate ria l. I f  th is  be 
tru e , i t  follows th a t  tan g en tia l th ru s t  can  never develop a  stress th a t  is m ate ria lly  
h igher th a n  th e  v e rtica l stress. T he superincum bent rock  colum n w ould determ ine 
th e  m axim um  am oun t of p ressure in  every  case.

Possible change of ra n k  because of clim atic  conditions influencing ty p es of p la n t 
g row th  and  th e  character of bacteria l decom position is d iscounted  in  th e  A ppalach ian  
field since v a ria tio n  is from  eas t to  w est, n o t from  n o r th  to  so u th . I n  an y  case, w hen 
coals of several ty p es reach th e  ra n k  of sem i-bitum inous (fixed carbon  70-75% ) th e ir  
chem ical analyses converge, an d  above th is  ran k — a p a r t from  a  con tinu ing , b u t  
dim inishing, difference betw een fusain  an d  v itra ih —analyses of th e  ban d ed  con
s titu e n ts  of a  single bed  also becom e m ore nearly  alike.

Effects of saline w aters on bacteria  w hich  m ay  carbonize organic m a tte r  to  coal 
seem to  be u n im p o rtan t so fa r  as K anaw ha, Boone, R oane, e tc .. C ounties a re  con
cerned, since th e re  such w aters a re  produced  from  rocks associated  w ith  coals, of 
differont r a n k s ,  w hich are  qu ite  sim ilar to  o th e r coals in  th e  area . C oncerning th e  
leakage of volatile  m ate ria l th ro u g h  c e rta in  ty p es of roof, o r ad so rp tio n  an d  decom 
position  of hydrocarbons in  c e rta in  shale layers, th e re  is no evidence.

Igneous or h y d ro th erm al effects a re  n o t m uch  in  evidence in  th e  A ppalach ian  area . 
A few sm all dykes do occur, b u t n o t in  so u th -eas te rn  W est V irginia.

T he fact th a t  th e  percen tage of d ry  wells increases as th e  65 isocarb line is approached  
m ay  be explained by  th e  unfavourab le  s tru c tu ra l conditions—in te n sity  of folding and  
likelihood of oil form ed p rio r to  th e  cessation of deposition m ig ra tin g  aw ay from  th e  
cen tre  of th e  synclinal basin. I t  b y  no m eans follows, how ever, th a t  all oil an d  gas 
have  so m ig ra ted  from  regions hav ing  coals w ith  h igh  fixed-carbon con ten ts.

A tab le  for th e  Sewell and  No. 3 Pocahontas coals ind icates th a t  th e  am o u n t of fines 
produced  in  m ining a  coal ten d s to  increase as th e  ra n k  rises.

W . T. Thom , J r . ,  adds a  com m entary  on th e  im portance  of p ressures of a  v e ry  few 
atm ospheres a t  norm al tem p era tu res  (50-70° F .) in  converting  th e  gelatinous colloids 
of p ea t in to  th e  “ h a rd -ru b b er ”  g roundm ass of lignite. Subsequently  pressure  
induces frac tu ring , and  T hom  a ttr ib u te s  fu r th e r  degrees of coal m etam orph ism  to  
tem p era tu re  effects, since a  rise to  212° F . b reaks dow n m an y  colloidal c o n stitu en ts  
and  elim inates m ethane. I n  th e  Crested B u tte  an d  A n th rac ite  R ange regions, Colorado, 
heating  is b y  vo latile  exudations from  solidifying igneous rock-bodies. A . L.

3.* Problem of the Pre-Trinity [=  Neocomian and Earlier] Deposits in South Texas.
F . M. G etzendaner. B ull. A m er. A ss. Petrol. Geol., Sep tem ber 1943, 27 (9), 1228- 
12 4 4 .— T he U pper Ju rass ic -L o w er C retaceous succession in  E a s t  T exas, Louisiana, 
an d  A rkansas has been revised  b y  Shreveport Geological Society an d  R . W . Im lay , 
who has p rov ided  m uch  com parative  in fo rm ation  from  th e  w est side of th e  U pper 
Ju rass ic  “ M editerranean  ”  in  no rth -w estern  Mexico. T he new  in form ation  m ay  be 
sum m arized th u s  :

Feet.

U pper Ju rass ic

Lower
Cretaceous

-P aluxy  fo rm ation  . 
M ooringsport fo rm ation  . 

T rin ity  J F e rry  L ake an h y d rite  
D ivision J R odessa fo rm ation  .

P ine Is lan d  form ation  
-Sligo ( =  T rav is Peak) fo rm ation  

.Neocom ian H osston  fo rm ation  .
V alley fo rm ation  .

I rsucKner fo rm ation  .

2 8 0 - 500 
160- 300 

1600-2300 
2275-3175 

275- 495 
900-1200 
450-1200 
to  1200

270-1600 
75- 750 
to  500
to  500
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Morehouse to  C otton Valley probably  covers O xfordian to  T ithon ian . W h atev er th e  
case m ay  be h igher up, Sm ackover lim estone and  Eagle Mills redbeds, an h y d rite  and  
sa lt a re  referred  to  th e  Ju rass ic .

T hroughout all th e  tim e represented, there  has been progressive tiltin g  of th e  entire  
C oastal P la in  area  tow ards th e  Gulf of Mexico basin. T he hinge-line of m uch of th is 
tiltin g  has been a  g reat subsidence fau lt betw een th e  stab le  O uachita-phase m eta- 
m orphics on th e  n o rth , and  Perm ian, Jurassic , and  older Neocom ian deposits on th e  
sou th . R ap id  increase of th e  ra te  of dip is found on th e  B asin M argin flexure, an d  it 
is p o stu la ted  th a t  th e  ra te  of dip is a  function  of th e  sedim entary  load.

I n  th e  w estern  p a r t  of Lim estone County, Texas, Gilliam No. 1 well found m eta- 
m orphic basem ent a t  ab ou t 4867 f t. T rin ity  and  p re -T rin ity  sedim ents am ounted  to 
2471 f t. The N orris well, fa rth e r sou th  in th e  sam e county , p en etra ted  6000 ft. of 
sedim ents and  evaporites a fte r  topp ing  th e  T rin ity . B etw een th e  tw o wells can be 
d raw n a  segm ent of th e  Ju rassic  coast, and  th e  indications are th a t  in  South Texas 
we have still g reater thicknesses of p re-T rin ity  rocks.

F ive of th e  form ations— C otton Valley, H osston, Rodessa, P ine Island, and  Sligo— 
produce oil a t  places in E as t Texas, Louisiana, and  A rkansas. Salt domes seem to  be 
located  in  th e  deeper p a r ts  of th e  basin. T hree South  T exan salt domes a re  a lready 
known— Piedras P in tas  and  P alangana in  D uval County, and  Gyp H ill, 35 m l. sou th  
of these in  Brooks C ounty. Num erous g rav ity  m inim a in th e  sou th  coastal a rea  of 
Texas, and  as fa r inland as Pescadito  in  W ebb County, p robab ly  occur over sa lt domes.

Jurassic  to  Lower Glen Rose ( =  early  T rin ity , viz. Sligo, P ine Island , and  Rodessa) 
seas contained m any  islands and  peninsulas now buried . T he near-shore perm eable 
elastics from  these requ ire  to  be located  an d  tested . W ells drilled on older hypotheses 
sought th e  crests of such stru c tu re s  ra th e r  th a n  th e  richly p roductive flanks.

A. L.

4.* Classification of Faults. S tu a r t K . Clark. Bull. Amer. Ass. Petrol. Geol., Septem ber 
1943, 27 (9), 1245-1265.— T he definition th a t  “ a  norm al fau lt hades to  th e  dow n
throw , whereas a  reverse fau lt hades to  th e  u p th ro w  ” leaves us in  th e  da rk  as to  th e  
forces or stresses which have resu lted  in  th e  ty p e  of failure of th e  c rust referred to . 
A ctually  a  fault-p lane approaching th e  vertica l m ay wobble a  few degrees to  e ither 
side, as in  th e  cases described by  T. Clem ents in  th e  T ejon Quadrangle, California 
(Bull. Amer. Ass. Petrol. Geol., 1937, 21, 212-232), w ith o u t being tensional 
(— “  norm al ” ) or compressional ( =  “ reverse ” ).

The following classification is proposed :—
1. Normal diagonal shears rep resen t diagonal shearing failure due to  re la tive  local 

u p lift (or subsidence). T his is th e  com m onest type, an d  it  p redom inates in  th e  oil
fields of th e  M id-Continent and  Gulf Coast. The fault-p lane m ay become m ore steeply 
inclined a t  depth,-show ing an  increasing com ponent of vertica l shear—e.g., F it ts  O il
field, Po to toc  County, Oklahoma. Landslips m ay  be classed under th is  heading.

2. Reverse diagonal shears (thrust faults) ind icate  diagonal shearing failure due to 
approxim ately  horizontal compressive stresses, or in  stra tified  rocks, stresses t ra n s 
m itted  along .the bedding planes. This is th e  sam e as norm al diagonal shear except 
for th e  d irection of th e  applied stress—e.g., T u rn er Valley field, A lberta . Fau lt- 
planes and  jo in ts  parallel to  th em  ten d  to  become less steeply  inclined and  to  die ou t 
a t  d ep th — e.g., M alvern Hills, England.

3. Horizontal faults (bedding-plane shears) include cases w here m asses of s tra ta  have 
been displaced along shearing-planes approaching th e  horizontal. Small displace
m ents along bedding planes are p robab ly  common, b u t a re  n a tu ra lly  h a rd  to  recognize, 
unless there  a re  slickensides. T heir origin is th e  down-w arping of a narrow  syncline 
or a wide geosynclinal deep full of sedim ents, w hich sets up  g reater compressive 
stresses in  th e  upper beds th a n  in  th e  lower ones— e.g., repetition  of th e  W apanucka 
lim estone by  sliding on th e  Caney shale (Mississippian), O k lahom a,and  H e a rt M ountain 
“ o v e rth ru s t,”  near Cody, W yom ing, w here th e  nappe travelled  on a  land  surface and 
in  places q u artz ite  cobbles acted  as “ ro llers.” Reverse diagonal shearing often 
occurs w ith in , or u n dernea th  th e  m oving m ass—e.g., scfrappen-structure, N orth-w est 
H ighlands of Scotland.

4. Tension faults represent direct-tension  frac tu res approxim ately  a t  rig h t angles 
to  th e  bedding and  to  th e  d irections of applied stress, and  consequent g rav ity  slum ping 
of th e  segm ents involved. Tensile stresses a re  n o t p revalen t over w idespread areas,
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since th e  weakness of rocks in  tension precludes transm ission  over long d istances. 
T hey  are  o ften  found on an tic lin al folds— e.g., K ettlem an  H ills, N o rth  Dom e, Cali
fornia. T he collapsed crest, fau lt-p lanes a t  h igh  angles of 70-80° inclined p e rsis ten tly  
tow ards th e  axis, an d  disappearance of fau lting  a t  d ep th  a re  all ch aracteris tic .

5. Lateral shears due to  shearing  failure along nearly  vertica l planes, w here  v e rtica l 
d isplacem ent is secondary  in  im portance  com pared w ith  la te ra l m ovem ent— e.g., San 
A ndreas fau lt, traceab le  for 500 ml. from  th e  M exican border to  P u n ta  A renas in 
n o rth e rn  California, w here i t  d isappears b en ea th  th e  Pacific.

6. Vertical shears are  theo re tically  a  resu lt of d ifferential u p lif t u n d er sufficient 
th ickness of overlying rock. M athem atical analysis indicates th a t  bu ria l to  a  dep th  
of approxim ate ly  40,000 ft. is necessary for th is  ty p e  of failure to  be in itia te d  in  solid 
hom ogeneous lim estone, less com peten t beds developing such fa ilu res a t  lesser dep ths. 
T hey  presum ably  occur a t  g rea t d ep th  as th e  in itia l frac tu re  resu lting  from  differential 
up lift, above th e  zone of flow o r m olecular read ju stm en t, an d  p ro p ag ate  norm al 
diagonal shears as th e  surface is approached. Regions of v ery  deep erosion m ig h t be 
recognized from  th e ir  occurrence a t  th e  surface.

U n fo rtu n ate ly  m ost fau lts  a re  bad ly  exposed, an d  often  correspond w ith  lines of 
erosion, b u t  slickensiding m ay  tell th e  d irection  of la te s t m ovem ent. A. L.

5.* Note on the Present Knowledge of the Tertiary Sequence in Papua and the Mandated 
Territory of New Guinea. Iren e  Crespin. Summary Review b y  B. W . Collins. Bull. 
Amer. Ass. Petrol. Oeol., Septem ber 1943, 2? (9), 1286-1268. B ib liography  of 45 
item s includes Solomon Islands.— The n a tiv e  trib e s are  a p t  to  be u n friend ly  tow ards 
oil p rospectors an d  th e  te rra in  is difficult : h igh m oun ta in  ranges w ith  o u tcrops only 
in  deep river valleys. T he T e rtia ry  foram iniferal, coral, an d  m olluscan assem blages 
are  sim ilar to  those in  th e  N etherlands E a s t Indies. T he sam e s tra tig rap h ic a l classi
fication seems to  apply.

Eocene rocks in  situ  have been sparing ly  observed along th e  Sepik divide tow ard s 
th e  border of D u tch  New G uinea an d  on th e  W ahgi p la teau . T hey  also occur in  so u th 
eas te rn  Pap u a , especially near P o r t  M oresby. F o ram in ifera  include Gamerina, 
Assilina, Discocyclina, Biplanispira, Pellatispira, an d  Borelis. T here  a re  a  few 
Oligocene localities w ith  “ Lepidocyclina ” and  re ticu la te  la te  Camerina.

Lower Miocene (A quitanian ,-stage “ e ”  of E a s t In d ian  T ertia ry ) is m oderate ly  well 
developed in  b o th  te rrito rie s— e.g., a t  B ootless In le t, near P o r t  M oresby, w here large 
eulepidines a re  a b u n d an t in  lim estone. On Tum leo Islan d , n o rth -ea s t New Guinea, 
a  lim estone is a lm ost en tire ly  com posed of te s ts  of Spiroclypeus. A t a n o th e r locality  
Mioaypsinoides is ch aracteris tic . Middle and  lower U pper Miocene (B urdigalian, 
stage  “ f ” ) a re  also well represen ted , an d  con ta in  “ Lepidocyclina,” Trybliolepidina, 
Miogypsina, Katacycloclypeus, Alveolina bontangensis, b u t no Eulepidina or Spiroclypeus.

M io-Pliocene (top of U p p er Miocene to  Low er Pliocene, roughly  stage  “ g ”  of E a s t 
Indies) is w idespread in  b o th  New G uinea an d  P ap u a . L arge Foram in ifera  are  absen t, 
b u t  sm all typ es a re  a b u n d an t in  m udstones, w hich in  places reach a  considerable 
th ickness. Mollusca a re  well represented .

U pper Pliocene sedim ents of New G uinea canno t be corre lated  accu rate ly  w ith  E a s t 
In d ian  deposits, b u t  beds w ith  above a  certa in  percen tage of m odern form s a re  p u t  in  
th e  Pleistocene (? ). U pper Pliocene m udstones, recognized in  P a p u a  on th is  negative  
basis, contain sm all Foram in ife ra  including ro ta lin e s ; an d  a t  Cape Possession th ere  
is a  rich  m olluscan fauna  of sim ilar age. In  New Guinea, beds equ iva len t to  th e  U pper 
W anim o series a re  U pper Pliocene.

The Pleistocene is chiefly of chalky coral lim estones w ith  Foram in ifera  of typ ica l 
p resen t-day  coasta l ty p es m ixed w ith  th e  usual pelagic species. T he finest develop
m en t seems to  be in  th e  east of New G uinea an d  in  ad jacen t islands as fa r  as New 
B rita in . A . L .

6.* Big Snowy Group : Lithology and Correlation in the Northern Great Plains. E . S.
P e rry  and  L . L . Sloss. Bull. Amer. Ass. Petrol. Geol., O ctober 1943, 27 (10), 1287- 
1304).—T he Big Snowy group (Middle an d  U pper M ississippian) com prises shales, 
sandstones, lim estones, and evaporites. I t  has yielded some oil, and  com pares in age 
an d  deposition w ith  h ighly p ro d u c tiv e  beds in th e  Illinois basin . T he B ig Snow y is 
n o t so w idely d is tr ib u te d  as th e  M adison lim estone w hich was deposited  in a  sea



A BSTR A CTS.

stre tch ing  across M ontana and  th e  w estern  h a lf of N o rth  D akota, th a t  reached its  
g reatest areal developm ent a t  th e  end of Osage (Mission Canyon) tim e.

T he lowest division of th e  Big Snowy is th e  Charles, deposited during  a  shrinkage 
of th e  M ontan a-D ak o ta  sea w hich w as cu t off from  th e  Cordilleran geosyncline in  
M eramec tim e. T he Charles, as co n trasted  w ith  th e  Madison, is a  pale earth y  lim e
stone, w ith  frequent dolomites, and  in  p laces oolitic and  comm only anhydritic . Minor 
am o u n ts of red  shale have been no ted . N ear th e  to p , sandy zones a re  p resen t. I t  is 
u p  to  950 f t .  in  know n thickness.

T he succeeding division, th e  K ibbey, is of dull, brick-red, dolom itic, shaly  san d 
stone, conta in ing local beds of gypsum , and  devoid of fossils. T he m ateria l is poorly 
sorted, ranging from  silt-grade to  sand grains of m oderately  h igh roundness, m ostly  
frosted  an d  p itte d . Some of th e  q uartz  grains have black, needle-like inclusions. 
G rains of chert account for 10% of th e  to ta l, and  probably  come from  w eathered 
M adison, b u t th e  q u a rtz  grains a re  from  still earlier rocks. In  K ibbey tim e, m arine 
w aters from  th e  Cordilleran tro u g h  re-entered  th e  M ontana-S askatchew an-D akota  
basin. Tow ards th e  sou th , th e  K ibbey  becomes dolom itic w ith  finer sand-grains.

T he O tter division a t  outcrop is typified by  verd an t green shales, in tercalated  w ith  
grey shales an d  fossiliferous (warm-sea) oolitic lim estones. W hen traced  east of th e  
Big Snowy M ountains, tho  green shales a re  replaced by  variegated  and  red  shales, 
resu lting  from  m ore com plete oxidation  of iron  com pounds. In  th e  east pale, oolitic, 
h ighly  ostracodal lim estones come in  ab u n dan tly , accom panied by  anhydrite . G reatest 
th ickness of th e  O tte r  is in  th e  L ittle  B elt M ountains, w here i t  is 500 ft.

The H e a th  has abundance of black, fissile, conodont-bearing shales, in te rca la ted  in  
grey  shales, m assive brow n sandstones containing p lan t fragm ents, and  m inor grey lim e
stones. No petro leum  is ex trac ted  from  th e  black shales w ith  carbon tetrachloride , 
b u t some layers yield up  to  15 g a l./to n  on destructive  distillation . Some of th e  shales 
can  be ligh ted  w ith  a  m atch . Q uartz  grains in  th e  sands which range up to  20 ft. 
th ick  are  clear an d  of low sphericity . They often  show secondary enlargem ent. The 
thickness of th e  H e a th  along th e  eas t-w est axis of th e  basin  reaches over 600 ft. I t  
wedges o u t sou thw ard , w here i t  has been rem oved by  pre-A m sden (high Mississip- 
pian) erosion, and  is m issing in  wells a t  th e  sou th  end of th e  B aker-G lendive anticline.

A fter th e  deposition of th e  H ea th , during  th e  la t te r  p a r t  of Chester tim e, erosion 
prevailed  on th e  sou th-east side of th e  W illiston basin. As a  result, sou th  of th e  n o rth  
end of th e  B aker-G lendive anticline, successively older u n its  of th e  Big Snowy group 
underlie  w ith  slight unconform ity  th e  base of th e  Am sden (topm ost Mississippian). 
The Am sden is th ick er in  M ontana th a n  in  W yom ing, b u t i t  u ltim ate ly  blanketed  
alm ost th e  whole of th e  la t te r  s ta te  as well as th e  w estern th ird  of South  D akota. The 
sandy  n a tu re  of th e  b lanket reflects th e  influence of th e  Cambridge arch  on th e  so u th 
east.

E rosion on th e  ancestral Sweetgrass arch  and  Sioux u p lift is suggested by  th e  large 
size of sand  grains in  th e  K ibbey. Much la te r w idespread early  Mesozoic erosion, 
p rio r to  deposition of th e  Jurassic  E llis form ation, caused rem oval of B ig Snowy and  
la te r Palasozoie sedim ents in  th is  positive area.

I n  th e  D evil’s B asin  anticline, oolitic lim estone near th e  top  of th e  O tte r yielded 
ab ou t 20,000 brl. b lack  low -gravity  oil betw een 1919 and  1937. On th e  B ak er-  
Glendive anticline up  to  150 b rl./d ay  have been ob tained  from  a  position  near th e  base 
of th e  Charles o r a t  th e  to p  of th e  Madison.

Coarse H e a th  sandstones close to  th e  Sw eetgrass a rch  have n o t been tested , though  
overlain by  im perm eable E llis so as to  give a  s tra tig rap h ical trap . In  cen tral M ontana, 
shallow wells in  th e  K ibbey yield m uch w ater, indicating  good porosity . I t  is very  
possible th a t  w here unconform able on th e  M adison some of these sands m ay  ac t as oil 
reservoirs. A- L .

7.* Stratigraphy and Palaeontology of Santa Maria District, California. W . P .
W oodring, M. N. B ram le tte , an d  K . E . Lohm an. Bull. Amer. A ss. Petrol. Oeol., 
O ctober 1943, 27 (10), 1355-1360.— The p resen t dem and for heavy  oil has directed 
special a tte n tio n  to  th e  San ta  M aria d is tric t, w here oil was first produced in  1903 and 
in  w hich th e re  a re  now  nine producing or po ten tia lly  productive  oil-fields. I n  th is  
coastal basin, form ations range from  th e  Franciscan (Jurassic ?) gabbro and  serpentine 
of P o in t Sal, to  R ecen t contain ing  ancient h a rd p an  (Louderback’s p seudostra ta) which
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m ay be m istaken  for bedrock. T he m axim um  ou tcrop  th ickness in  th e  S an ta  M aria 
basin  is 13,000 ft.

T he K noxville  (late  Ju ra ss ic -P o rtlan d ian ) is of d a rk  shale, b u t  includes th in -bedded  
sandstone w ith  m uch  m ica and  b lack  ch ert conglom erate. A t P o in t Sal a  sm all 
slender Auoella cf. piochii is found, of a  ty p e  associated  w ith  la te  Ju rass ic  am m onites 
elsewhere in  th e  C oast R anges.

The Lospe reddish  sands and  green gypsiferous silts , w ith  som e lenses of w h ite  
volcanic tu ff  contain ing  glassy shards, a re  assigned to  lower Miocene, b u t  m ay  include 
Oligocene, o r even Eocene. T he non-m arine Lospe is overlain  b y  th e  m uds a n d  silts 
of th e  P o in t Sal form ation, in  th e  u pper p a r t  of w hich oil-sands have  been p en etra ted  
a t  th e  S an ta  M aria Valley an d  O rcu tt fields. The large foram iniferal fauna  includes : 
Baggina californica, Bolivina aff. cuneiformis, B . floridana, B . imbricata, B . marginata,
B. salinasensis, B . aff. tumida, Buliminella subfusiformis, Nodogenerina advena, 
Nonion costiferum, Planulina cf. depressa, Plectofrondicularia cf. cookei, Pulvinulinella  
subperuviana, Robulus hughesi, R . reedi, Siphogenerina hughesi v a r., Uvigerinella obesa, 
Valvulineria depressa, V. ornata, an d  Virgulina califomiensis. Olobigerina bulloides 
is ab u n d an t, and  suggests th a t  th is  fauna  represen ts m ore open pelagic conditions th a n  
those  a t  h igher horizons.

T he M onterey shale, conform able on th e  P o in t Sal in  th e  Casm alia H ills, b u t  ov er
lapp ing  n o rth w ard s on  to  th e  basem ent, includes th e  p rincipal oil-zones. T he lower 
m em ber has phosphatic , porcelanous, an d  silty  sh a le s ; th e  m iddle m em ber is ch e rty  
and  po rce lan o u s; th e  u p p er m em ber has porcelanous shale an d  so ft diatom aceous 
s tra ta .  T he lower m em ber is Middle Miocene (upper p a r t  of R elizian  an d  e n tire  
L uisian  stage of K leinpell). Siphogenerina is conspicuous, w ith  S. branneri succeeded 
b y  S. collomi. The m iddle m em ber, som ew hat b a rren  of F oram in ifera , seems to  be 
early  U p p er Miocene. T he u p p er m em ber, w ith  still undeseribed species of large 
Ellipsoglandulina, Hopkinsina, and  Pulvinulinella, also con tains lim estone concretions 
yielding a  d ia tom  flora of a b o u t 200 species characterized  b y  Coscinodiscus gigas,
C. gigas var. diorama, C. oculus-iridis v ar. borealis, Auliscus mirabilis, Asterolampra 
marylandica, Lithodesmium californicum, Oonothecium rogersii, an d  Campylodiscus 
montereyanus. These ind ica te  la te  Miocene ; an d  th e  foram inifera l fau n a  p o in ts  to  a 
horizon in te rm ed ia te  betw een those of Bolivina hiughesi a n d  B. obliqua.

T he succeeding m uds of th e  Sisquoc an d  th e  Foxen, w hich  lead  us on to  th e  early  
U pper Miocene, also have  th e ir  d iatom s of th e  genus Coscinodiscus, b u t n o th in g  so 
large as C. gigas and  C. oculus-iridis var. borealis. T he T inaquaic  sandstone of Sisquoc 
age has ty p ica l shallow -w ater F o ram in ifera  like Elphidiella hannai an d  Nonion 
belridgensis. T he basin  or shaly  facies is n e ritic  w ith  Bolivina obliqua, Buliminella 
curta, B . elegantissima, Eponides sp., N . belridgensis, N . aff. scapha, Nonionella mio- 
cenica, an d  Virgulina calif omiensis, as th e  com m on form s. F o ram in ifera  in th e  F oxen  
are  o ften  “  p rov incial ”  form s n o t know n elsewhere, and, as C. R . Canfield (Bull. Amer. 
Ass. Petrol. Cedi., 1939, 23, 58) first rem arked, suggest progressively shallow er dep th s 
a t  h igher horizons.

T he succeeding Caredga sandstone coarsens upw ards to  conglom erate an d  h as U pper 
Pliocene echinoids an d  m olluscs, such as Dendraster ashleyi, Patinopecten healeyi, and  
Lyropecten cerrosensis. E arly  beds have  a  few Elphidiella hannai.

The Paso R obles fo rm ation  (U pper Pliocene to  L ow er P leistocene (?)) consists of 
freshw ater sand, gravel, an d  lim estone. I t  an d  th e  O rc u tt sand  (U pper Pleistocene) 
have  ostracods n o t y e t used  for corre lation . T errace  deposits of m arine beaches up  
to  6 f t .  th ic k  an d  screes and  alluvia up  to  100 ft. a re  younger th a n  O rc u tt, b u t  still 
U p p er Pleistocene.

R ecen t deposits a re  of w ell-sorted dune-sand. A. L.

8. Cal-Tex Is Rigging Up for Egyptian Wildcat. Anon. Oil Wkly, 18.9.44,115 (3), 68.—  
Sou th  M editerranean  Oil-fields is to  d rill a  te s t  well a  few miles' w est of Cairo. T he 
coasta l a rea  eas t an d  w est of th e  Nile d e lta  has a  g rea t th ickness of Mesozoic and  
Carboniferous beds, and  th e re  a re  pronounced stru c tu re s .

N ear th e  cen tre  of th e  Jebe l E l T ih  area, betw een Suez an d  th e  P a lestine  border, 
th e  S tan d ard  Oil C om pany of E g y p t plans to  d rill a n o th e r te s t.  I t  h as drilled  five 
d ry  holes w est of th e  Gulf of Suez in  efforts to  ex tend  th e  R as G hareb field.

G. D . H .
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9. Richmond to Drill Wildcat on Colombia Holdings. Anon. Oil W k ly , 18.9.44, 
115 (3), 68.—R ichm ond Petro leum  Com pany is to  d rill a  w ildcat on  a  prom inent a n ti
cline on th e  C araballo tra c t.  T h is concession lies 60 km . sou th-east of B aranquila.

R ichm ond has abandoned  its  second well on th e  E l R e tiro  t ra c t,  fa r sh o rt of th e  
Oligocene p ay  objective. G. D . H .

10. Russians Find New Eield on Shore oi Caspian Sea. A non. Oil W kly, 25.9.44, 
115 (4), 68.— The discovery of an  oil-field is reported  a t  K ashkara , a few miles w est of 
A s trakhan , in  th e  Volga d e lta  region. Oil has been ob tained  from  five wells abou t 
750 f t. deep. G. D . H .

11. Wildcat Completions and Discoveries. Anon. Oil GcisJ., 30.9.44, 43 (21), 129.—  
65 w ildcats were com pleted in  U .S.A . during  th e  week ended 23rd Septem ber, 1944. 
6 found oil an d  4 found d istillate .

T he w ildcat com pletions a re  sum m arized by S ta tes  and  d istric ts  for th e  above week.
G. D . H .

12. Texas Venezuela Wildcat Drilling at 6595 feet. A non. Oil W kly, 2.10.44, 115 
(5), 68.— Texas 2, D e lta  Am acuro w ildcat, w as below 6595 f t .  on 26th  Septem ber, 
1944. I t  is 40 km . from  th e  n earest p roduction  in  extrem e E as te rn  Venezuela.

Sociedad A nonim a P etro lera  L as Mercedes w as rep o rted  coring shale a t  4025 f t. in  
M ercedes 8. G. D . H .

13.* Wildcat Completions and Discoveries. A non. Oil G a sJ., 7.10.44, 43 (22), 129.—
D uring  th e  week ended 30th  Septem ber, 1944, 81 w ildcats were com pleted in  U.S.A. 
11 found oil, 3 distillate , an d  2 gas. T he com pletion resu lts  a re  tab u la ted  by  S tates 
an d  d istric ts. G. D . H .

14. Eight Southern Chile Wildcats Are Failures. A non. Oil W kly, 9.10.44, 115 (6),
7 0 .^ E ig h t  d ry  holes have  been drilled w ith in  a  rad ius of 25 ml. on  a  seism ograph
s tru c tu re  in  P u n ta  Arenas, southern  Chile. G. D . H .

Geophysics and Geochemical Prospecting.
15. Geochemistry as Aid to Successful Exploration. J .  W . M erritt. Oil W kly, 9.10.44, 
115 (6), 35.— I n  th e  early  days prospecting  drilling w as near seeps, b u t w ith  the  
developm ent of th e  an tic linal th eo ry  a  m ore prosperous e ra  opened. F irs t  surface 
m apping was used, then , as shallow prospects were exhausted , subsurface m ethods. 
N ex t geophysics was in troduced. How ever, th e  discovery ra te  is declining in  U .S.A., 
and  th e  costs of discovery a re  rising  in  sp ite  of th e  use of com binations of surface and 
subsurface geology an d  geophysics.

A  few years ago th e  soil a ir  in  shallow holes w as exam ined, an d  th e  hydrocarbon  
values determ ined. The g reatest concen tra tion  was found as a  m arginal band  round 
th e  edge of th e  productive  area.

T he m ethod  of sam pling has changed from  soil a ir  to  d irect analysis of th e  soil 
itself. Solid, liquid, an d  gaseous hydrocarbons have  been exam ined.

I n  some cases a  density  p a tte rn  w hich increases to  th e  centre  of th e  pool has been 
observed, a n d  isochem ieal contours can  be draw n.

C uttings from  wells in  th e  producing area, a t  th e  edges of production , ju s t  outside 
th e  producing area  and  in  non-productive areas, have been  analysed. These analyses 
show three-dim ensional geochemical p a tte rn s , and  th e  relationship  betw een surface 
and  sub-surface concentrations an d  p roduction  is revealed. Surface “ background ” 
irregularities d isappear w ith  deeper sam pling.

Grid-spacing of th e  sam pling po in ts is preferable to  profiles. Some of th e  spacing 
was a t  ^-1 m l. in tervals, b u t th is  is risky . 660-ft. spacing is m uch m ore sa tisfactory , 
and  for some purposes even closer spacing m ay  be used.

Soil variab ility , w eather and  barom etric  changes, an d  losses on storage combine to  
m ake reproducibility  difficult in  some cases.

I t  is n o t possible to  determ ine dep ths from  geochemical d a ta , and  w hen th ere  are 
m ultip le sands th e  surface p a tte rn s  m ay be very  com plicated and  difficult to  in te rp ret.
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A fau lt cu ttin g  a  producing horizon is usually  m arked  by h igh values vertically  above 
th e  line of in tersection  of th e  fau lt-p lane w ith  th e  p ay  horizon.

A p a tte rn  stand ing  o u t well above th e  background  values m u st be  sought, an d  th e  
in te rp re ta tio n  m u st tak e  in to  accoun t all available  geological an d  geophysical 
inform ation .

A ssociated w ith  th e  hydrocarbon  m ovem ents in  soils a re  changes in  soil bacte ria  
population , in  th e  com position of g round-w aters, and  in  seismic velocities. Geo
chem ical m ethods can  locate o il-traps n o t associated  w ith  s tru c tu re . T hey  are  an  aid  
in discovery, an d  do n o t w a rran t th e  discarding of geological an d  geophysical m ethods.

G. D . H .

Drilling.
16. Blowouts—Their Causes and Prevention. P a r t  2. M. T. W orks. Oil Wkly,
17.7.44, 114 (7), 35. Paper Presented before American Petroleum Institute.— The 
a u th o r stresses th e  im portance of p roperly  educating  th e  m en to  know  th e  hazards 
of drilling an d  m ethods of p reven tion . P o ste rs a re  suggested as a  h ighly  effective 
m edium  for p resenting  a n  educational p rogram m e to  w orkm en, w hich should  re tu rn  
exceptional dividends in  p reven ting  blow -out causes u n d er th e  con tro l of subord ina te  
personnel. P osters could be designed to  d irect a tte n tio n  to  th e  various hazards and  
to  explain  w hy  certa in  th in g s a re  bad  practice.

T his p a r t  of th e  pap er deals p a rticu la rly  w ith  causes u n d er th e  con tro l of su b 
o rd inate  personnel. These include drilling gas sands too fast, pulling  drill-pipe off 
b o tto m  too  rap id ly , balling up  b i t  or d rill collar, use of low-pressure fittings in  high- 
pressure contro l m anifolds, delay in  m aking rep airs to  rig, lack  of v igilance for u n 
m istakab le  signs of gas, an d  o th e r such lapses. A . H . N.

17. Horizontal Drilling is Tried in Partially Depleted Fields. W . A. Sawdon. Petrol. 
Engr, A ugust 1944, 15 (12), 160.— A m eans of tap p in g  less th o rough ly  d ra in ed  areas 
lying  betw een wells in  p a rtly , or alm ost com pletely, depleted  fields h as recen tly  been 
developed, an d  th e  drilling procedure using  equ ipm ent designed for th e  purpose  has 
been tr ie d  o u t experim entally  in  tw o wells in  th e  M idw ay-Sunset a rea  of California. 
T he m ethod  consists essentially of cu ttin g  a window, or otherw ise p rov id ing  an  open
ing, th ro u g h  th e  liner a t  a  p redeterm ined  d ep th  in  th e  p roducing zone of a  well, and  
th ro u g h  th is  opening drilling a  ho rizon tal hole in  a  specified d irection  to  a  desired 
d istance from  th e  bore of th e  vertica l well em ployed for th e  purpose. U sing one well, 
th ree  or four horizon tal holes m ay  be drilled, a n d  these  holes m ay  be a t  d ifferent levels. 
T he m ethod  of horizon tal drilling w as devised an d  th e  equ ipm ent designed b y  J .  A. 
Zublin , of U niversal Engineering  Com pany, L td ., Los Angeles. T he ou tstan d in g  
featu res of th e  equ ipm ent a re  a  tu rb o -b it and  flexible drill-pipe. T he b i t  is ro ta te d  
b y  th e  drilling fluid, w hich  is c ircu la ted  by  th e  m ud-pum ps, th e  m u d  being m ain tained  
a t  a  su itab le  viscosity  for operation  of th e  b it. T he d rill-string  is, of course, n o t 
ro ta ted . * ,

A sketch  shows th e  w orking of th e  tu rb o  d rill on  a  curved  jo in t of approx im ate ly  
20-ft. rad iu s of cu rv a tu re—drilling horizon tally  th ro u g h  a  w indow  in th e  slo tted  liner 
a f te r  hav ing  com pleted one horizon tal hole in  an opposite d irection  a t  a  lower level. 
T he operation  of th e  system  is described. A . H . N.

18. Symptoms of Pipe Break-Offs On Mechanical Rotary Rigs. H . F . Sim ons. Petrol. 
Engr, A ugust 1944, 15 (12), 170.— I f  a  break-off is im m ediately  recognized, th e  fishing 
job  of th e  cleanly broken pipe m ay  be only a  ro u tin e  m a tte r  of ru n n in g  a n  oversho t 
once or tw ice. Should th e  break-off n o t be recognized, th e  top  of th e  fish ten d s to  
bell o u t or to  sliver an d  spiral, and  i t  m ay tak e  weeks to  recover th e  fish.

A drill-pipe break-off an d  th e  w ashed-out condition  th a t  precedes i t  a re  m uch  m ore 
difficult to  recognize on a  m echanical rig  th a n  on a  steam -driven  one. O n th e  la tte r-  
ty p e  rig  only o rd inary  cau tion  an d  observation  a re  requ ired  to  catch  a  w ash-ou t before 
a  b reak  develops, an d  u sually  th e  ac tu a l p a rtin g  of th e  drill-pipe is know n im m ediately . 
T he sym ptom s of a  pum p-ou t an d  a  break-off a re  th e  sam e on all ty p e  rigs, excep t t h a t  
th ey  are  m asked on a  m echanical rig  to  th e  p o in t w here th ey  a re  o ften  m issed. T he 
easily recognized sym ptom s of a  leak  in  th e  pipe due to  cashing o u t on  a  steam  rig  
a re  : (1) a  loss in  pum p pressure, (2) an  acceleration in  th e  n u m b er of stro k es/m in u te  
of th e  pum p, an d  (3) a decrease in  th e  ra te  of p en etra tio n  due to  p a r t  of th e  drilling
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fluid being short-c ircu ited  th ro u g h  th e  leak in  th e  pipe and  th e  consequent reduction 
in  th e  fluid available to  clean th e  b it. T he break-off is identified by  a  sudden increase 
in  th e  speed of th e  ro ta ry  table, a sharp  drop in  th e  pum p pressure, an  upw ard  jum p 
in th e  strokes/m inute  on th e  pum p, and  a decrease in the  weight of th e  drill-string  as 
show n by th e  weight indicator. In  engine-driven rigs these sym ptom s are  n o t very 
obvious or recognizable, due to  th e  characteristics of th e  engine.

The only easily recognized sym ptom  of a  pipe break-off on th e  m echanical rig  is a 
reduction  in  th e  w eight of th e  d rill-string  as show n b y  th e  weight indicator. There 
m ay  be no discernible increase in  ro ta ry  tab le  revolutions/m inute, no reduction  in 
pum p pressure an d  no recognizable speeding up of th e  pum p. U nfortunately , some 
w eight ind icators a re  n o t sensitive enough to  sm all changes in  weight to  reflect th e  
lo ss ; in add ition , th e  reading of some w eight ind icato rs is affecte4 by ex terio r condi
tions. T here have  been caSes w here drillers have weighed th e  p ipe several tim es in an  
effort to  determ ine if i t  rem ained in ta c t, and  th ey  still were n o t sure. Again, the  
engine tachom eter and  vacuum  gauge, plus a  ro ta ry  tab le  tachom eter, a re  th e  m ost 
p ractica l ind icato rs of th e  troub le . The reduction  in  load is generally sufficient to 
produce an  appreciable increase, as show n by these gauges, in  engine speed and  m an i
fold pressure. The changes would no t be discernible to  th e  eye an d  ear of th e  driller, 
how ever. A utom atic  recording of rig  functions m ay  reveal a break-off in  m any  cases.

A. H . N.

19. Drilling Materials Under War Conditions. W . H . M orrison. Petrol. Engr, August 
1944, 15 (12), 186. P aper Presented before Am erican Petroleum Institu te .— A m erican 
drilling equipm ent problem s due to  w ar shortages are discussed. Considerations are 
given to  (a) im proved q ua lity  of m aterials, (6) g reater q u a n tity  of repair p a r ts  for 
stocks, (c) im proved service facilities (m achine and  repair shops, tran sp o rta tio n , and 
d irt-m oving equipm ent, e tc .), (d) m an-pow er shortage. A. H . N.

20. Oil-Base Drilling Fluids Often Boost Production. A. W . A lexander. Oil W kly,
4.9.44, 115 (1), 36.— A s tu d y  of th e  requ irem ents of w ater-base and  oil-base fluids is 
m ade. The dispersion and  stab iliza tion  of th e  solid phase in  oil-base m ade is nex t 
considered, th e  use of soaps hav ing  been found useful to  stabilize such m ixtures. The 
best practice  is considered to  form  such soaps in  th e  drilling fluid itself. F o r th is  
purpose a  su itable soap-producing m ateria l— for exam ple, an  oil of vegetable origin 
rich  in  h ighly u n sa tu ra ted  fa tty  acids—m ay be added to  th e  drilling fluid, preceded 
or followed by  th e  add ition  of a neutralizing or saponifying agent— th a t  is, of a basic- 
reacting  m ateria l capable of form ing a soap by  reaction  w ith  th e  fa tty  acids of th e  soap- 
producing m ateria l. One of th e  m ost sa tisfac to ry  agents to  give oil-base drilling fluids 
th e  desired p lastering  properties is blown or oxidized asphalt. The add ition  of a 
blow n asp h a lt having a  pen etra tio n  of 10-20 a t  77° F . and  a m elting po in t (by th e  
R ing and  Ball M ethod) of from  225 to  230° F . will as a general rule insure th e  form ation 
of a th in  an d  fluid-im pervious shea th  on th e  walls of th e  borehole, and  reduce th e  fluid 
losses to  th e  form ation substan tia lly  to  zero.

A detailed consideration of th e  application  of oil-base fluids is given. I t  is sa tis
factory  from  a  m echanical behaviour view point, coring an d  cem enting, and  has m any 
advantages over w ater-base fluids in  its  effects on p ro d u c tiv ity . E lectrical coring 
requires electrodes which actually  con tact th e  walls.

The paper ends w ith  references to  o ther lite ra tu re  on th e  subject, and  to  a  list of 
U.S. P a ten ts  on oil-base fluids. A. H . N.

Production,
21. Methods for Shooting Thin Multiple Sand-Zones. A. Gibbon. Oil W kly, 17.7.44, 
114 (7), 21'.— Selective or m ultiple-zone shooting, to  be successful, requires careful 
study , particu la rly  in areas where th e  form ation is varied  as to  degree of hardness, 
porosity , perm eability , consolidation, density , and  sa tu ra tio n . Problem s arise and 
m ust be w orked o u t where sa tu ra ted  zones of e ither uniform  or varied  ty p e  are separ
a ted  by  fault-zones or o ther n o n -sa tu rated  zones of varied  thickness. W here m ultiple- 
zone shooting is p lanned  involving rock characteristics of varied  type, th e  desirable 
procedure is to  determ ine th e  ty p e  of explosive best su ited  for each zone, and  th en  to  
use in  th a t  zone th e  q u a n tity  of explosive w hich will give th e  w idest economical 
frac tu rin g  range. The ideal condition would be to  have a  wide choice of explosives,
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b u t since, for th e  p resen t u nder w ar-tim e conditions, th e  choice of explosives for oil- 
well shooting is lim ited , every  p relim inary  step  should be tak e n  in  th e  well su rvey  to  
ensure th e  u tm o s t efficiency an d  econom y w ith  existing  lim ited  m ate ria l. Besides 
s tudy ing  th e  characteris tics of zones to  be sho t, th e  operato r would benefit by  learning 
som ething of th e  n a tu re  of available explosives an d  w h a t to  expect from  th e ir  use. 
T he p ap er deals w ith  conditioning th e  hole, determ in ing  th e  necessary characteris tics 
an d  q u an tities of explosive, an d  th e  shooting procedure. A . H . N.

22. Practical Completion of Secondary-Rccovery Wells. A non. Oil W kly , 17.7.44, 
114 (7), 30.— New wells should  be  cored, analysed, an d  tre a te d  as a n  ind iv idual u n it.  
A ir o r gas-pressure wells should  n o t be sho t or acidized, while th e  adv isab ility  of th o o t- 
ing  w a ter in p u t wells depends on th e  ch arac te r of th e  sand. Selective shooting ten d s 
to  equalize vertica l sand  characteristics for a  sufficient d istance from  th e  in p u t well to  
pe rm it fo rm ation  of a  uniform  “ wall of w a te r .” The p ap er deals briefly w ith  th e
operations necessary, A . H . N .

23. Repressuring Has its Possibilities in Oklahoma City. A . G ibbon. Oil W kly,
31 .7 .44 ,114-(9), 17.— O klahom a C ity W ilcox pool is p roduced  in  a  m u ltip lic ity  of sm all- 
scale sections, due to  th e  large nu m b er of ow nerships involved. P ro d uction  curves 
show a  steep  decline. T he p ap er p o in ts  o u t th e  advan tages of a co-operative rep ressu r
ing  program m e for th is  pool. A . H . N.

24. Flexibility of Underground Gas Storage Demonstrated. W . R . K u b ista . Oil 
W kly, 31.7.44, 114 (9), 22.— T he use of an  underg round  reservoir for gas is detailed  
an d  formulas a re  show n for the-calcu la tions of th e  ch aracteris tics of one p a rticu la r  
sand  w hich w as used  as storage sand, an d  for pred ic tion  of fu tu re  behav iour. Load 
curves an d  th e ir  use, including m odified curves used  w ith  th e  p a rticu la r  system  being 
stud ied , a re  discussed in  some deta il. T he conclusion reached from  study ing  th is  
system  is th a t  i ts  flexibility  an d  usefulness exceeded expecta tion . A. H . N.

25. Design, Construction, and Operation of Salt-Water Disposal System. L. H. Dial.
Petrol. Engr, A ugust 1944, 15 (12), 51-56.—T he pap er deals w ith  th e  w ork  of th e  E a s t 
Texas Salt Disposal Com pany who have recen tly  p laced in  operation  a  disposal system  
know n as th e  W . S. M orris System . I t  represen ts th e  la te s t in  th e  design of open- 
ty p e  system s installed  b y  th e  com pany to  da te . I t  serves 84 producing oil-wells, an d  
ac ts  as a  relief to  th e  Sum an system , w hich  serves 104 oil-wells. I t  is located  in  th e  
W . B . D avis survey in  U p sh u r C ounty. T he designed capacity  of th e  p lan t, 10,000 
b rl./d ay , can  be increased to  15,000 b rl./d ay  b y  th e  ad d itio n  of a  th ird  filter u n it. 
All illu stra tions an d  design d a ta  described in  th is  a rtic le  app ly  to  th e  M orris system .

The objective in  trea tin g  w a ter for disposal is to  produce a  w a ter th a t  is free of oil, 
p recip ita tes, and  organic m a tte r , an d  w hich is chem ically stable, so th a t  no plugging 
m ateria ls will develop a fte r  filtra tio n  to  lower th e  in tak e  capacity  of th e  disposal 
well. The m ain  steps in  achieving these  objectives a re  described u nder skim m ing, 
aera ting , chem ical trea tm e n t, coagulating, and  settling , an d  th e  essentials of th e  
processes a re  given. T he clear w ater flows to  th e  disposal well b y  g rav ity . T he - 
drilling an d  com pletion of th e  disposal well was m ore or less rou tine , th e  p rocedure  
hav ing  been as follows : (1) The surface hole w as drilled to  approx im ate ly  110 f t .,  
a t  w hich d ep th  lOf-in. casing was set an d  cem ented w ith  150 sacks of cem ent. (2) 
T he cem ent w as allowed to  se t a m inim um  of 24 h r., an d  a  9J-in. hole w as drilled  to  th e  
to p  of th e  W oodbine sand. A t th is  p o in t th e  d iam eter of th e  hole w as reduced  to  
6£ in. and  th e  hole was drilled to  th e  base of th e  sand. (3) The casing sea t was 
selected a f te r  an  electric log w as ru n  to  determ ine th e  base of th e  first shale b reak  
below subsea d ep th  of 3320 ft.., th e  original o il-w ater in terface. (4) Seven-inch casing 
w as th en  ru n  to  th e  casing seat an d  cem ented w ith  150 sacks. A n official R ailroad  
Commission te s t  was th en  m ade a fte r  th e  cem ent h a d  been allowed to  se t for a  m inim um  
of 48 h r. (5) A fter a  sa tisfactory  te s t, th e  plug w as drilled an d  th e  6J-in . hole was 
under-ream ed from  th e  casing seat to  th e  to ta l  d ep th  of th e  well to  8 in . d iam eter. ("6) 
T he well w as th en  flowed by  gas-lift u n til  i t  was thoroughly  cleaned. (7) C em ent lined 
tu b in g  5£ in. in  d iam eter an d  equipped w ith  a  hookw all packer was ru n  in  th e  hole, 
a n d  th e  packer w as se t as near th e  b o tto m  of th e  7-in. casing as was practical. T he 
well was th en  read y  to  receive th e  w a ter from  th e  filters. A. H . N.
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28. Deep Well Completion Involves Water Shutoff. C. C. P ryor. Petrol. Engr, 
A ugust 1944, 15 (12), 57-58.— The com pletion operations w here sa lt w ater is en 
countered  in  deep discovery wells p resen t very  complex problem s. T he paper 
describes th e  com pletion operations of C ottingham  No. 1, MeClarn C ounty, Oklahoma, 
as an  illu stra tion  of th e  difficulties encountered, studies m ade, and  remedies adopted .

A. H . N.

27. Corrosion in Gas and Condensate Wells in the Katy Field of Texas. F . W . Jessen . 
Petrol. Engr, A ugust 1944, 15 (12), 59. Paper Presented before National Association 
of Corrosion Engineers (U .S.A .).— See A b s tra c t No. 1117, (1944). A. H . N.

28. Method of Approach to Determine the Optimum Spacing of Wells. N. V an W ingen. 
Petrol. Engr, A ugust 1944, 15 (12), 67.— The p ap er represen ts a  sum m ary  of findings 
of a group of engineers an d  geologists in  California who m ade extensive stu d y  of well- 
spacing problem s. T he resu lts were p resen ted  a t  a  sym posim n, led by  S tanley 
H erold . T he m ethod  devised is g raph ical and  is tested .

F o r th e  purpose of developing th e  generalized form  of th e  analysis, th e  following 
assum ptions w ere m ade upon  w hich th e  m ethod  is to  be based : (1) The reservoir 
h as been considered to  be a  hom ogeneous sand body in  which no len ticu larity  exists. 
(2) A u n it  a rea  equal to  one square m ile has been tak en  in  which th e  reservoir involved 
represen ts m id-flankal conditions, th a t  is, a  norm al oil zone w ith  a  norm al sa tu ra tio n  
of gas. (3) I t  has been tak en  th a t  no fau lting  exists w ith in  th e  u n it area  of one square 
mile. (4) Fields w ith  extensive gas caps or those subject to  active  w a ter drives will 
requ ire  special trea tm e n t. B y such trea tm e n t gas-cap an d  edge well areas would be 
developed to  some o ther optim um  spacing and  should involve th e  drilling of less wells / 
u n it  of a rea  th a n  would be requ ired  for th e  average m id-flankal well.

A ny m ethod  of determ ining op tim um  well spacing involves p red ic tion  of th e  follow
ing factors : (1) D eterm ination  of th e  ta n k  oil in  place. T his im plied th a t  in itially  
a  wide spacing developm ent program m e is to  be adhered to  in  o rder to  delineate 
accurate ly  th e  p roductive  lim its of th e  reservoir an d  to  establish  th e  necessary basic 
characteristics of th e  producing horizon. (2) Cost of drilling in  term s of dollars/foot, 
or dollars/well. (3) In itia l  and  fu tu re  p roduction  ra tes. (4) O perating  costs, taxes, 
insurance; an d  overhead. (5) F u tu re  values of oil, gas, an d  gasoline. (6) Econom ic 
life of th e  well. (7) D eterm ination  of a p resen t w o rth  facto r to  be applied in  d is
counting fu tu re  earnings. T he paper gives a m ethod  of p lo ttin g  curves to  determ ine 
th e  op tim um  spacing of wells. A. H . N.

29. Gun Perforating for Multi-Zone Control in California. T. H . W allace. Petrol. 
Engr, A ugust 1944, 15 (12), 138. Paper Presented before Institute of M ining and 
Metallurgical Engineers.—B y com bining gun  perfo ra tion  and  a  special perforation  
w ashing process, good resu lts  a re  obtained in  several wells of over 7000 f t. d ep th  w ith  
a n  effective saving of casing, a t  th e  sam e tim e m ain tain ing  th e  inside d iam eter of th e  
well equal to  or g reater th a n  w h a t i t  would be if larger casing were used and  a liner 
ru n . T he original program m e in these  wells w as to  complete a  well using 7-in. casing 
w ith  a  4 f-in . slo tted  liner landed th ro u g h  th e  producing zone. As a  te s t, in  one well, 
th e  7-in. casing was set th ro u g h  th e  producing section and  gun perfo ra ted  a fte r  m aking 
th e  requ ired  w a ter shut-off te s t. T he productive  capacity  of th e  well, as nearly  as 
could be determ ined from  sub-surface pressures and  o ther d a ta , was com parable to  
th a t  of th e  wells com pleted in  th e  norm al m aim er. I n  th e  n ex t well an d  subsequent 
wells, in stead  of using 7-in. casing, a  full s trin g  of 5J-in. casing was ru n  an d  cem ented 
th ro u g h  th e  producing section an d  gun  perforated . The tu b in g  size was reduced 
from  2£ in. to  2 in. an d  th e  surface pipe reduced from  13§ in . to  lO f'in . The hole 
size was also reduced from  11 in. to  9 |  in. The reduction  in  pipe sizes represented  
a  saving of nearly  45 tons of steel/well. No appreciable difference could be noticed 
betw een th e  productive  capacity  of the  wells com pleted w ith  5 f  in. casing an d  those 
com pleted w ith  7-in. casing. A. H . N.

30. Importance of Internal Corrosion of Tubing. T. W . Johnson . Petrol. Engr,
A ugust 1944, 15 (12), 220. Paper Presented before National Association of Corrosion 
Engineers.— A very  sh o rt paper deals w ith  th e  m ain  item  of th e  problem . I t  appears
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th a t  th e  ra te  of in te rn a l corrosion m igh t be corre lated  w ith  th e  increase in  tem p era tu re  
an d  pressure of th e  gas, an d  if th is  is th e  case, th en  w ith  deeper drilling, w hich would 
resu lt in  wells w ith  high tem p era tu res an d  pressures, i t  is reasonable to  expect th a t  
in  th e  fu tu re , operating  difficulties and  expenses w ill increase unless some sa tis fac to ry  
so lu tion  to  th e  problem  of in te rn a l corrosion is developed. T he prob lem  of in te rn a l 
corrosion of gas condensate wells is certa in ly  a  p a r t  of th e  b ro ad  field of corrosion 
of pipe lines, since th e  tu b in g  and  w ell-head fittings a re  th e  first link  in  th e  tra n s p o r ta 
tio n  system . A . H . N.

31.* Construction oi Log-Log Charts. E . N . K em ler. Refiner, A ugust 1944, 23 
(8), 296-299.— T he use of log-log c h a rts  to  represen t th e  general equation  :

log y  =  a log x  ±  log z. 

is discussed a n d  illu s tra ted . A. H . N.

32.* Application of Unit Operations to Fractionation and Other Vaporization Processes. 
Part 7. The Utility of Phase Diagrams. I t .  L. H u n tin g to n . Refiner, A ugust 1944, 
23 (8), 301-304.— Solid d iagram s fo r th e  P-V -T re la tionsh ips for w a ter a re  discussed 
an d  th e ir  app lication  is illu s tra te d  b y  w orked-out exam ples, one of w hich is on  th e  
am o u n t of gas requ ired  to  lif t  w a te r  b y  gas-lift process. A . H . N.

33. Pumping of Wells Dually-Completed. E . D avis an d  W . C. Sojourner. Oil 
Wkly, 18.8.44, 114 (11), 30.— A new  p um p designed for dually-com pleted  wells h a s 
been w orking for several m on ths w ith o u t troub le , pum ping  now  a t  th e  ra te  of 30 
b arre ls from  each horizon. T his new  ty p e  pum p is o p erated  in  th e  sam e m anner as 
a  conventional w orking b a rre l pum p, excep t sm all bore tu b in g  is used  in stead  of sucker 
rods. T he b o tto m  or lower horizon is produced  th ro u g h  th is  sm all bore tu b in g , in 
th is  instance  f  in . The o th er horizon is produced  th ro u g h  th e  an n u la r space betw een 
th e  £ -in* tu b in g  an d  th e  2-in. tub ing . T he low er w orking b a rre l is l j - in . ,  w ith  b lind  
cages on  th e  cup-type trave lling  valve. T he u p per b a rre l is l f f - in .  w ith  a  m etal- 
to -m eta l trave lling  valve. T he stan d in g  valve in  th e  lower b a rre l is w ith in  th e  barre l, 
a n d  th e  stan d in g  valve, of th e  r ig h t ty p e , in  th e  u p p er b a rre l is a tta ch e d  to  th e  tu b in g . 
T he fluid en te rs from  th e  tu b in g  th ro u g h  a  hollow  p lunger a ro u n d  a  hollow pull rod , 
an d  is delivered th ro u g h  th e  ring -type  trav e llin g  valve . T he packer in  th e  tu b in g  
separating  th e  tw o pays is m oun ted  w ith in  a  sh o rt l |- |- in .  w orking b a rre l w ith  an  
au to m atic  lock th a t  is tr ip p e d  w hen th e  rods a re  pulled. T he inside pack ing  is a 
repack  w ith  a  tension spring, an d  th e  pull-rod  is of chrom e steel w hich  trav e ls  th ro u g h  
th is  packing. The outside is packed off by  tw o sets of cups a rran g ed  to  ta k e  care of 
th e  pressure, e ith e r u p  o r down.

Surface connections requ ire  only a  sm all ad d itio n a l am o u n t of equ ipm en t, th e re  
being b u t one pum ping  u n it an d  a  single p rim e m over. In s te a d  of a  polish  rod , a 
polish  rod-liner is used w ith  a  regu lar liner stuffing-box a ro u n d  th e  f- in . tu b in g . T he 
u p per p ay  is produced  in  th e  conventional m anner th ro u g h  th e  2-in. tu b in g , an d  
is flowed th ro u g h  th e  pum ping  tee  in tp  th e  flow-lines. T he lower p ay , p roducing  
th ro u g h  th e  f- in . tub ing , necessitates a tta ch m en t of a  hose connection to  th e  u p per 
o u tle t of th e  J-in . tu b in g , w hereby th e  flow is d irected  in to  th e  o th er flow-line. T he 
hose is a tta ch e d  to  th e  J-in . tu b in g  an d  b ro u g h t back  over th e  horsehead  w ith  sufficient 
slack  to  allow bending an d  connects to  th e  flow-line above th e  g round  near th e  p itm an . 
T his requires a m inim um  of flexing of th e  hose. A n i llu s tra tio n  shows th e  in sta lla tion .

A . H . N.

34. Wells Successfully Reconditioned With Explosive-Propelled Marbles. J .  G.
B urch . Oil V/kly, 14.8.44, 114 (11), 31-33.— A new  tool, th e  B u rch  a g a te  to rpedo , 
is described. I t  consists of a cen tra l con ta iner for explosive lined  b y  a n  annu lus full 
of glass m arbles. W hen  th e  explosive de tonates, th e  m arb les b las t th e  surface  of 
th e  well, d isin teg ra ting  an d  cleaning i t.  A n average 350%  increase in p ro d u c tio n  
is claim ed from  th e  use of th is  too l in  cleaning wells. T he fu n d am en ta l p rincip le  
which governs operation  of th is  device is th a t  i t  harnesses th e  explosive used  so as 
to  drive  solids against th e  wall of th e  well as pro jectiles. T he effectiveness of a  sm all
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colum n of explosive used  to  drive projectiles is incom parably greater th a n  th a t  of a  
larger colum n of explosive which is unharnessed. The efficiency is n o t increased, 
however, b y  using a  larger colum n of explosive to  drive th e  projectiles, because th e  
la t te r  a tta in  a velocity  approx im ately  equal to  th e  speed of detonation  of th e  explosive 
used, and  th is  is a constan t, no m a tte r  how  large th e  colum n . The m arbles reach 
th e  wall of th e  well w ith  such high velocity th a t  th ey  p en etra te  th e  form ation, th e  
distance depending on th e  n a tu re  of th e  form ation and  on th e  size of th e  m arbles. 
T he average dep th  of p en etra tio n  of th e  f-in . m arbles used is 1 in. in  h a rd  lime, which 
is g reater th a n  th e  zone of congested porosity  in  any  well unless porosity  has been 
congested to  a  g reater d ep th  b y  th e  m isuse of artificial pressuring. Therefore one 
sho t w ith  th is  to rpedo should be sufficient. P en e tra tio n  of th e  m arbles is equal to  
th a t  of m etallic pellets of equal size. The m arbles have a  definite superiority , however, 
over m etallic pellets because th ey  d isin tegrate  a fte r  pen e tra tin g  form ation, whereas 
m etallic pellets do n o t. W hen resistance of th e  fo rm ation  checks th e  speed of th e  
m arbles, th ey  dissipate th e ir  energy b y  exploding violently , d isin tegrating  w ith  b la s t
ing effect tow ards th e  cen tre  of th e  well-bore w ith  a  force g reater th a n  th a t  of an 
equal am ount of unharnessed explosive. Because of th is  characteristic , glass spheres 
have been found by  experim entation  and  elim ination to  be th e  m ost effective ty p e  of 
projectile. T he presence of oil or w ater does n o t affect th e  operation m aterially .

A . H . N.

35. How to Improve Sucker-Rod Life. E . N. K em ler. Oil W kly, 14.8.41, 114 (11), 
42.— The identification of th e  causes of failure is discussed, w ith  em phasis laid  on 
fatigue failures. These a re  illu stra ted  photographically , an d  sam ples discussed 
ndividually. Increasing sucker-rod life b y  elim inating as m any  causes of fatigue 

as possible, by  reducing pum p size, using different m ateria ls or changing speed an d  
stroke  of pum ping is stud ied  and  illu stra ted  by  ty p ica l exam ples. A. H . N.

36. Area Map Shading Designed to Show Encroachment of Salt Water. H . A. Hess. 
Oil W kly, 21.8.44, 114 (12), 36-37.— A m ethod  is proposed for show ing th e  ex ten t of 
w ater encroachm ent e ither b y  n a tu ra l or artificial w ater-drives. B y  using different 
colours for different periods, i t  is possible to  show th e  s ta te  of th e  w a ter encroachm ent 
th ro u g h o u t th e  life of th e  field. C onstruction of th e  in itia l shading areas can, in 
m ost cases, be a tta in e d  b y  m ark ing  off perpendicular b isectors betw een ad jacen t 
wells an d  calculating th e  area  to  be shaded— or, if a  p lan im eter be available, r unning 
over th e  a rea  w ith  such in strum en t— so as to  give p roportiona l areas for shaded and  
clear sections of each producing or well u n it. W hen such a  m ap  is applied to  a  field 
under p ro ration , such as th e  E a s t Texas field, th e  percentage of brine  show n b y  th e  
shading is p roportioned to  th e  re la tion  betw een brine  and  to ta l  fluid allowed under 
regulations, an d  is n o t to  be construed as ind icating  th a t  th e  well of approaching 
depletion, or has reached th e  sam e depletion percentage as is show n for sa lt w ater.

A . H . N.

37. How to Figure Pump Size. E . N. K em ler. Oil W kly, 28.8.44, 114 (13), 22.— T he 
selection of pum p size w hich w ill deliver th e  necessary ra te  of fluid w ith  o p timum 
values of stresses on th e  equipm ent is discussed, an d  formulae and  g raphs given to  
illu stra te  th e  various conclusions reached. I f  a pum p w hich  is too large is installed, 
i t  w ill get th e  p roduction , b u t  th e  use of too large a  pum p m eans h igher loads in  th e  
sucker rods an d  h igher to rques in  th e  pum ping  equipm ent. I f  th e  well is n o t operated  
a t  th e  p roper cycle w ith  th e  large pum p, fluid pounding w ill develop, which in  tu rn  
resu lts in  severe loading on sucker rods an d  tub ing . The effect of fluid pound  is very  
serious as fa r as sucker-rod an d  tu b in g  failures a re  concerned, an d  while i t  is difficult 
to  evaluate how  m uch  effect i t  will have on sucker-rod fife, i ts  elim ination will in 
m any  cases give m uch longer ro d  fife.

W hen too sm all a  pum p is installed, th e  available p roduction  will n o t be obtained, 
or in  case of a  p ro ra ted  well, longer pum ping hours m ust be used. W hen production  
cannot be ob tained  w ith  norm al pum ping hours i t  m ay  be possible to  increase th e  
pum ping cycle or stroke. Since te s ts  a re  generally m ade to  check on th e  capacity  
of wells produced, difficulties w hich resu lt from  too  sm all a pum p are usually  soon 
corrected in  th e  field. Difficulties from  over-pum ping, however, are n o t generally
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given p ro p er consideration . Two form ula; a re  discussed for th e  d e te rm in a tio n  of 
p lunger d iam ete r :

w here d  =  p lunger d iam eter in  in ch e s; K  =  average w e ig h t/ft. of sucker ro d  s t r in g ; 
Q =  p ro d u c tio n  in  b r l . 'd a y :  A  =  nu m b er of s tro k e s /m in u te ; e =  th e  vo lum etric  
efficiency usua lly  ta k e n  70%  : a n d  =  specific g ra v ity  o f fluid. A . H . Is,

3S, Determination of Sulphides in Petroleum Waste Waters. R . P om eroy . Petrol. 
E ngr, Sep tem ber 1914. 15 (13), 156/101.— Corrosion of iron , dam age to  concrete 
sewers, an d  ta rn ish in g  of b rass  a n d  p a in ts  m ay  occur w ith  w a te rs  con ta in ing  respec
tiv e ly  0-5, 0-2, a n d  0-1 p a r t  p e r  m illion of sulphides. C ontrol of su lphide co n ten t is 
th u s  o ften  essential, a n d  p ro p e r ap p lication  depends on app lica tio n  of su itab le  
an aly tical m ethods. R esu lts  of a s tu d y , sponsored b y  S an ta  F e  Springs \ \  as te  i t  a te r  
D isposal Co., of such m ethods a re  given. T he te s t m ethods recom m ended a re  : (1) 
for to ta l  sulphide con ten t (a) m axim um  accuracy  is given b y  th e  p re c ip ita tio n -titra tio n  
m ethod , except w here co n cen tra tio n  is below 1-0 p .p .m . w hen  m odification  of (6) is 
m ore a c c u ra te ; (6) m odera te  accu racy  is given b y  m ethy lene-b lue m ethod , preceded 
if  necessary b y  p rec ip ita tio n  w ith  zinc a ce ta te  an d  sodium  carb o n a te  so lu tion  to  
concen tra te  sm all q u an titie s  o r elim ina te  soluble in te rfering  substances such as 
io d id es ; (2) fo r dissolved sulphide co n ten t, (c) fo r m ax im um  accuracy , rem ove 
suspended m a tte r  b y  coagulation  w ith  a lum in ium  su lp h a te  a n d  soda solutions, an d  
ap p ly  1 (a) o r  1 (6); (d) for approx im ate  resu lts , d irect ap p lication  of th e  an tim ony  
colorim etric m ethod, w ith  p rio r rem oval of suspended m a tte r  if  necessary. T h is  is 
th e  m ost generally  useful te s t  fo r pe tro leum  w aste  w a ters. (3) fo r ELS co n ten t, (e) 
for m axim um  accuracy  determ ine ELS co n cen tra tio n  in  a n  in e r t gas b ro u g h t to  
equilibrium  w ith  th e  sam ple, ( / )  for ap p ro x im ate  re su lts  determ ine  dissolved sulphide 
an d  p H  value an d  calculate H 2S co ncen tra tion  w ith  th e  a id  of tab les  provided.

C urren t m ethods of determ in ing  to ta l  su lphide are  n o t ad eq u a te  w here su lph ites 
a re  also p resen t, an d  m eth o d  (a) w as developed. I t  involves p re c ip ita tio n  of sulphides 
b y  ad d itio n  of zinc a ce ta te  a n d  sodium  carb o n a te  so lu tions a n d  determ in ing  th e  
to ta l  a n d  non-sulphide iodine requ irem en ts of m easured  p o rtions. M ethod (6) 
depends on  th e  reac tion  betw een  p-am inodim ethy lan iline, chloride ion, a n d  sulphide 
in  acid  so lu tion  to  produce m ethy lene blue, th e  co n cen tra tio n  of w hich  is de term ined  
colorim etrically. A pplication  of th e  te s t  is  lim ited  to  concentra tions of 20 p .p .m . 
of sulphides an d  is affected b y  presence of considerable copper sulphide, iodide, 
su lphites, a n d  th iosu lphates. M ethod (d) is based  on  colorim etric  d e te rm in a tio n  of 
an tim o n y  sulphide against s ta n d a rd  so lu tions of p o tassium  ch lorop latinate , a n d  a 
corre lation  c h a rt  is p resen ted . To th e  sam ple, a f te r  rem oval of suspended m a tte r  
if  necessary, am m onium  potassium  ta r t r a te  so lu tion  is added  a n d  sufficient d ilu ted  
acetic  acid  added  to  b rin g  final p H  value to  S-0 o r lower. I n  th is  w ay, only dissolved 
sulphides a re  evaluated . T he te s t  is n o t recom m ended fo r to ta l  su lph ides a f te r  
acidification of th e  solu tion .

Precau tions to  be observed in  sam pling an d  te s tin g  a re  described w ith  em phasis 
on  th e  need  to  avo id  ox idation . R . A . E .

39. Communal Gauge Saves Money and Manpower. R . L . Fow ler. Oil W M y, 4.9.44, 
115 (1), 33.— One C alifornia o p e ra to r h as developed a  m eth o d  th a t  n o t only  gives 
accu ra te  gauges, b u t also saves considerable m an-pow er b y  hav ing  th e  gauge fo r an  
en tire  lease a t  one c en tra l p o in t. In s te a d  of hav ing  ind iv idual gauge-tanks for each 
well, w hich w ould involve considerable expense, an d  w ould necessitate  th e  p u m p er 
tak in g  m any  gauges a t  several p o in ts , th is  o p e ra to r uses a sim ple system  com prising 
tw o tro u g h s, one w eigh-m eter, an d  only one ta n k . A ll th e  lead  lines from  various 
wells a re  b ro u g h t to  one location  a t  th e  base of a  250-barrel collecting tan k . T he 
op eration  of th e  gauging system  is as follows. A ll wells except th e  one being gauged

(2 )

( 1)
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are d iverted  in to  th e  tro u g h  leading d irectly  in to  th e  collecting tan k . All th a t  is 
necessary to  do th is  is to  sw ing th e  re tu rn  bends over th e  desired tro u g h . T he well 
being gauged is d iverted  in to  th e  tro u g h  leading to  th e  weigh m eter. The lead lines 
are p laced in  order s ta rtin g  from  one end of th e  spacer board  to  correspond w ith  th e  
well num bers. Therefore i t  is alm ost impossible to  m ake a m istake  such as is possible 
in  “  valv ing  ” . A pum per can  see a t  a  glance ju s t  w hich well is being gauged. The 
se tup is for fourteen  wells. A. H . N.

Development.
40. Efficient Development of Elk Hills Now Under Way. W . A. Sawdon. Petrol. 
Engr, Septem ber 194'4, 15 (13), 146.— N aval P etro leum  R eserve No. 1 a t  E lk  Hills, 
California, is now being developed. Sufficient wells w ill be drilled to  increase p ro 
duction  from  15,000 to  65,000 b rl./d ay . New wells a re  expected- to  average 200 
brl./day . A bout a  th ird  of th e  p roduction  will come from  S tan d ard  Oil Com pany 
holdings, tw o-th irds from  N avy  acreage.

Secondary recovery is con tem plated  a t  a  la te r  date . R epressuring w ill be used, 
w ith  possible water-flooding in  some areas.

T he well dep ths average 3000 f t. T he tw o producing zones have  h igh  perm eability  
and  porosity . H a lf th e  wells w ill be com pleted in  one zone, h a lf in  th e  o ther, each 
w ith  a sand spacing of 20 acres.

A gas zone a t  1500-2000 f t .  is being cased off. T he Stevens zone a t  5000-9000 f t .  
underlies th e  producing zones being developed. F o u r ex p lo ra to ry  wells drilled  to  
th is  zone are  sh u t in . G. D. H .

41. Mene Grande Operating 12 Rigs in Venezuela Fields. Anon. Oil W kly, 18.9.44, 
115 (3), 68.— I n  th e  E a s t an d  W est G uara  fields com pletion d ep th s range 6500-7500 
ft . in  a  m ultiple pay-zone. In itia lly  th e  wells average ab o u t 400 b rl./d ay . 12 rigs 
are operating in  th e  proved an d  sem i-proved areas of these fields w hich lie betw een 
th e  Oficina field p roper an d  th e  Leona field.

A w ildcat in  th e  Pando area  m idw ay betw een th e  Oficina an d  Areo areas is nearing 
its  com pletion depth .

Areo, Merey, Yopales, and  Socororo are  non-shipping fields in  th e  G reater Oficina 
area. G. D . H .

42. Mercedes Field Has Five Producers but No Outlet. Anon. Oil W kly, 18.9.44, 
115 (3), 68.—The Mercedes field in  G uarico has five p roducing wells am ong seven 
completions. P roduction  is a t  4300-A800 f t .  in  a  thiclr Oligocene sand. The field 
is sh u t in  pending g rea ter developm ent and  decisions regarding building a  pipe-line.

G. D. H .

43. Wells Completed in the United States in Week Ended September 16th, 1944. Anon. 
Oil W kly, 18.9.44,115 (3), 69.— 446 field wells (284 oil-producers an d  51 gas-producers) 
an d  91 w ildcats (11 oil-producers an d  tw o gas-producers) w ere com pleted in  U .S.A. 
in  th e  week ended 16th Septem ber, 1944.

The resu lts of th e  completions a re  sum m arized by  S ta tes an d  d istric ts . G. D . H .

44. Only Two Areas Now Producing in Colombia. A non. Oil W kly, 25.9.44, 115
(4), 68.— C urrently  Colombia’s p roduction  is 54,000 b rl./d ay , from  th e  De M ares and  
Barco concessions. 40,000 b rl./d ay  comes from  th e  De M ares concession (In fan tas  
and  L a Cira). Petro lia , T ibu  an d  R io de Oro are  th e  producing fields on th e  B arco 
concession. The Casabe field has 20 p roducing wells w hich are  sh u t in . Dificil has 
only 1 producing well. G. D . H .

45. Wells Completed in the United States in Week Ended September 23. Anon. Oil 
W kly, 25.9.44, 115 (4), 69.— 436 field wells (279 producing oil an d  68 producing gas) 
and  60 w ildcats (6 producing oil) were com pleted in  U .S.A. in  th e  week ended 23rd 
Septem ber 1944 The resu lts  of com pletions a re  sum m arized by  S ta tes and  d istric ts.

r  G. D . H .

iff Navy’s Elk Hills Reserve Tapped to Meet Critical Oil Shortage. E . S. Bunch. 
HI W kly , 2.10.44, 115 (-5), 36.— B y th e  end of A ugust 14 wells h ad  been completed

4
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a t  E lk  Hills, g iving over 3000 b rl./d ay . I t  is aim ed to  m ake available  30,000,000 brl. 
w ith in  eighteen m onths.

T he N aval R eserve covers m ore th a n  41,000 acres, over n in e-ten th s of th e  en tire  
E lk  H ills field, from  w hich  167,532,062 b rl. h a d  been produced  to  th e  beginning of 
1944. T he recoverable oil rem aining in  th e  R eserve is e stim a ted  a t  500,000,000 b rl.

Oil was first discovered a t  E lk  H ills in  1919 a t  a  d ep th  of 253 f t .  I n  1912, 38,069 
acres w as estab lished  as N aval P e tro leum  R eserve No. 1.

A t th e  surface a re  Q u a tern a ry  sands, gravels, an d  silts . These re s t on th e  T ulare, 
w hich is m ain ly  non-m arine shales. T he E tchegoin—Jacalito s  ju n c tio n  is m ore th a n  
8000 f t. deep. G enerally th e  M aricopa underlies th e  E tchegoin  unconform ably . The 
s tru c tu re  is a n  anticline. A closed dome occurs in  th e  eas te rn  area , a n d  fo u r no rth - 
east-trend ing  fau lts  w ith  displacem ents of 50—200 f t .  W ells d rilled  in  th e  fau lt- 
zone have  generally ob tained  lit t le  o r no  oil. I n  th e  eas te rn  a rea  th e re  is 35—40 ft. 
of solid sand  in  th e  100-200 f t. of p roductive  zone. T he m ain  p ro d u c tio n  is 2750- 
3500 f t .  deep. The oil is of a sp h a lt base. Progressive w a ter encroachm ent occurs.

I n  th e  w estern  area  th e  oil is of h igher A .P .I . g rav ity . L arge gas an d  condensate 
wells have been com pleted a t  dep th s of 1800—3500 f t .  in  a  shale-sand oil-zone.

T he h is to ry  of th e  field an d  Reserve is given, an d  p ro d u c tio n  d a ta , a  s tra tu m  con
to u r  m ap, an d  a  cross-section a re  included. G. D . H .

47. Survey Says Ample Oil Reserves for Centuries. A non. Oil W M y, 2.10.44, 115
(5), 57.— P resen t reserves a re  estim a ted  a t  20,000 m illion b rl. in  U .S .A ., b u t  th e  know n 
oil in  th e  ground  is nearer 100,000 m illion b rl., m uch  of i t  being  capable  of p ro d u c tio n  
b y  some new  m ethod  if h igher prices obtained.

T he w orld’s undiscovered reserves a re  p ro b ab ly  equal to , an d  possibly several tim es  
as g rea t as, to -d ay ’s know n reserves. W hen prices w a rra n t th e  troub le , these  reserves 
w ill be discovered. No co u n try  has h ad  all i ts  possib ilities explored, n o t even U .S .A . 
T here  a re  prom ising areas in  an  arc  from  T rin id ad  to  A rgen tina , in  W este rn  C anada, 
A laska, th e  M iddle E a s t,  R ussia, a n d  th e  E a s t Ind ies . G . D . H .

48. China Reserves Estimated at 1,843,000,000 Barrels. A non. Oil W kly , 2.10.44,
115 (5), 68.— T he L anchow  field of K an su  province, C hina, h a s p ro v en  reserves of 
1,843,000,000 brl. T he c u rre n t p ro d u c tio n  is ab o u t 3000 b r l./d ay , b u t  th e  p o ten tia l 
is m uch  higher. L ack  of equ ipm ent a n d  tra n sp o r t  facilities h a s a ll b u t  s to p p ed  
developm ent. G. D . H .

49. Wells Completed in United States in Week Ended September 30, 1944. A n o n .
Oil WMy, 2.10.44, 115 (5), 71.— 383 field wells a n d  86 w ild ca ts  w ere com pleted  in
U .S.A . in  th e  week ended 30th  Septem ber, 1944. 261 of th e  fo rm er a n d  12 of th e
la t te r  found oil o r d istilla te , an d  44 of th e  fo rm er an d  th ree  of th e  la t te r  found  gas.

T he com pletion resu lts  a re  sum m arized b y  S ta te s  an d  d is tr ic ts  for th e  above week.
G. D . H .

50.* Norman Wells Now Second Largest Field in Canada. A non. Oil Gas J . ,  7 .10.44,
43 (22), 51.— N orm an  W ells is now  p roducing  2200-3700 b rl. of o il/day . T u rn e r 
V alley’s p roduction  is 23,000 b r l./d ay  an d  th e  re s t of A lb e rta  gives 1400 b rl./d ay .

Crude oil deliveries to  th e  W hitehorse  refinery began  in  M ay an d  a re  3500-4000 
b rl./d ay . N orm an W ells has m ore th a n  50 producing  wells, a n d  its  p o ten tia l p ro 
duction  is believed to  be tw ice th e  c u rren t pipe-line ru n s.

D uring  th e  f irs t seven m o n th s of 1944 N orm an  W ells p ro d u ced  638,168 b rl. of oil, 
com pared w ith  106,003 b rl. in  th e  sam e period  of 1943. I n  Ju n e  1944 th e  p ro d u c tio n  
was 111,124 b rl., and  jn  Ju ly  68,384 b rl. G. D . H .

51.* Secret British Field Yielding 1800 brl. Daily. A non. Oil Gas J . ,  7.10.44, 43
(22), 51.— G reat B rita in  is producing  700,000 b rl. a  y ear. T here  a re  238 wells in  th e  
oil field. A to ta l  of 2,100,000 brl. has been produced.

I n  1938 B rita in  im ported  113,600,000 b rl, of oil. G. D. H .

52.* Venezuelan Oil Output Rises to All-Time Record. Anon. Oil Gas J . ,  7 . 10 .4 4 ,
43 (22), 51.— T he V enezuelan oil p roduction  is nearing  900,000 b rl./d ay , com pared 
w ith  600,000-650,000 b rl./d ay  earlier th is  year.
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38 exploration parties are operating  in  Colombia, including tlie Oriente region. 
E xp lo ra tion  is being considered by Shell in th e  M adre de Dios region, Peru ,, east 

of th e  Andes. A w ildcat location has been ten ta tiv e ly  chosen near th e  Orellava 
river, 50 ml. from  C ontam ana.

In  the  first quarte r of 1944 E cuador produced 638,916 brl. of oil, a little  more th an  
in th e  sam e period of 1943. C. D. H .

53. Colombian Oil Production Shows Gain During July. Anon. Oil Wldy, 9.10.44, 
115 (6), 70.— D uring Ju ly  th e  Colombian p roduction  was as follows : In fan tas, 
292,226 b r l .;  L a Cira, 1,324,711 b r l . ; Petrolea, 350,522 b r l . ; T ibu, 86,675 brl. The 
to ta l w as 130,896 brl. m ore th a n  in  Ju ne . G. D. H .

54. 27 of 51 Wells Planned in Mulata Field Completed. Anon. Oil WTdy, 9.10.44, 
115 (6), 70.— A t th e  beginning of Septem ber, M ulata h ad  63 flowing wells, 3 gas wells, 
4 d ry  holes, and  2 abandoned wells. The daily  average production  in  August was
22,500 brl. 27 of th e  51 wells p lanned for 1944 have been com pleted. G. D. H .

55. Wells Completed in the United States in Week Ended 7th October. Anon. Oil 
Wldy, 9.10.44, 115 (6), 73.— 311 oil-wells and  28 gas-wells were am ong th e  429 field 
com pletions in U.S.A. in  th e  week ended 7th October, 1944. T he 88 w ildcat com 
pletions included 15 oil-wells an d  4 gas-wells. A tab le  sum m arizes th e  completions 
in  th e  above week by  S ta tes an d  districts. G. D. H .

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

56.* The Refiner’s Notebook—No. 10 : Strapping of Tanks. W . L. Nelson. Oil Gas J.,
23.9.44, 43 (20), 293.— The capacity  of refinery m ovem ent tan k s can  be strapped  
an d /o r com puted w ith  sufficient accuracy by  th e  m ethod  given, b u t m arketing  tanks, 
spheres, and  tan k s w ith  floating roofs or tan k s of freak  design should be calibrated 
b y  a professional firm. The A .P .I. Code 25 and  th e  In stru c tio n  for M easuring, 
Sam pling, and  th e  T esting of Petro leum  Shipm ents of th e  S tandard  Inspection 
L aboratory  of th e  S tandard  Developm ent Co. give details of th e  procedure.

H orizontal cylindrical tan k s of th e  form  bum ped heads, dished or basket heads, 
and  dome ends are described, and  th e  m easurem ents to  be tak en  in  th e  various cases 
and  the  m ethod of calculation are given. E quations are given for calculating the  
volume (1) of th e  cylindrical portion  ; (2) th e  tw o regular heads ; (3) th e  tw o hemisphere 
heads ; in gallons and  barrels per inch.

Two tabu la tions are given : (1) for gauging cylindrical tan k s—horizontal cylindrical 
portions only ; (2) for gauging th e  bum ped ends of horizontal cylindrical tan k s (radius 
of heads equal to  diam eter of cylindrical portion).

These are based on th e  percentages of diam eter and  percentages of full capacity . 
U p to  ha lf of th e  diam eter th e  tables are used as per cent, full, and  p a s t half-full are 
used as per cent, em pty. The procedure for compiling th e  capacity  tables from  the  
d a ta  obtained is explained.

S trappings of regular vertical tan k s are taken  a t  each ring  of th e  p lates and  cor
rections m ust be m ade for all rivets, coils, supports, base p lates, etc., in  their vertical 
positions. Volumes are com puted by th e  equations given. W . H . C.

57.* Capacity Charts for Horizontal Cylindrical Tanks. L. T. Monson. Oil Gas J .,
7.10.44, 43 (22), 82.—A reproduction  is given of charts for determ ining th e  capacity  
of horizontal cylindrical tanks, whose lengths are 60 ft. or less, and  whose diam eters 
are betw een 3 ft. and  20 ft. T hey are n o t suitable for tan k s having dished, conical, 
or other shaped ends. T he to ta l  capacity  of any  contained volume, in  gallons or 
barrels, m ay  be easily ascertained by  th e  procedure described. The charts can be 
used to  calibrate gauging scales for th e  tan k s described by  reversing the  procedure. 
Large-scale charts m ay be obtained, free of cost, on application  to th e  au th o r a t  the 
address given. W . H . C.

58.* The Refiner’s Notebook. No. 12. Heating Coils for Tanks. W. L. Nelson. 
Oil Gas J ., 7.10.44, 43 (22), 103.—The m echanism  of heating  and  heat losses in an
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uninsu lated  ta n k  are discussed, and  th e  factors to  be considered in  com puting  the  
am o u n t of h eating  surface requ ired  are  described.

T hree ch arts are given from  w hich  d a ta  on hea tin g  tan k s  can  be ob tained , i  ieY 
are based on stan d ard  ta n k  capacities an d  differences of oil an d  a ir  tem p era tu res 
(0-150° F .) an d  re la te  steam  (exhaust) hea tin g  surface  requ ired  in  square  feet to  horns 
required  to  h ea t ta n k  contain ing  : (1) h igh  pou r-tes t d istilla te , gas oil, lig h t c ru  e, or 
lig h t lub ricating  o il; (2) h igh  p o u r-test oils or viscous lu b ricatin g  o ils ; (3) 
solids—heavy  fuel oil, residuum s, an d  very  heavy  asphaltic  crude oils, b u t  n o t a sp h a lts  
o r waxes.

Fac to rs for use w hen steam , o ther th an  ex h au st steam , is used  are : for 3 p.s.i., 
a t  260° F . X 0-67 ; for 63 p.s.i. a t  310° F . X 0-5; for 138 p.s.i. a t  360° F . X  0G53.

T hree exam ples explain  th e  procedure for using th e  charts. W . H . C.

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

Refineries and Auxiliary Refinery Plant.
59.* Alkylation-Unit Pumping. I .  T aylor. Refiner, A u gust 1944, 33 (8), 283-289.— 
T he elem ents of th e  a lk y la tio n  processes are briefly  described in  so fa r as th ey  ten d  to  
explain  th e  functions an d  lim ita tions th ey  im pose on th e  pum ps. T he chief po in t 
discussed is th e  pack ing  problem . Single m echanical seals a re  recom m ended as th e  
b est so lu tion  to  th e  packing-box problem  for th e  m aj o rity  of th e  p u m p s in  th e  frac tio n 
a tio n  section of a lky la tion  un its . F o r th e  tw o or th ree  pum ps in  th is  section  which 
have th e  h igher tem pera tu res , single seals could also be used  in stead  of pack ing  if 
desired. To do th is , a  sm all side stream  should  be tak e n  from  th e  p u m p  discharge, 
p iped  th rough  a  sm all cooler an d  filter, an d  connected  in to  th e  packing-box, whence 
it  w ill flow b ack  in to  th e  p um p p a s t th e  th ro a t  bushing, th u s  keep ing  th e  seal cool. 
The reasons for choosing a  single m echanical seal a re  detailed.

F o r th e  cen trifugal pum ps w hich  a re  to  hand le  e ither co n cen tra ted  acids or h y d ro 
carbons w hich  contain  a  trace  of acid, i t  is advisable, a n d  freq u en tly  essential, th a t  
some flushing oil be in jected  in to  th e  pum p th ro u g h  th e  th ro a t  bush ing  to  keep the 
acid  from  entering  th e  pack ing  box. A sm all am o u n t of co n tam in a tio n  tak es place, 
of course, b u t th is  is seldom  of any  concern in  th e  reac to r section  of a n  a lky la tion  
u n it. R av in g  p rev en ted  corrosion, e ith e r p ack ing  o r double seals can  be  used  in 
these  pum ps.

F o r propeller-type pum p pack ing  boxes, a  flushing oil is again  th e  f irs t requ irem ent, 
to  keep th e  acid  o u t of th e  box. ¿soButane is u sually  chosen to  flush th e  th ro a t  b u sh 
ing, since i t  is available u nder sufficient p ressure  and  is n o t a  co n tam in a to r, i t  being 
one of th e  hydrocarbons charged  in to  th e  reac to r. Double m echanical seals are 
recom m ended for th e  packing boxes, because w ith  all th e ir  “ trim m in g s an d  t r a p 
pings ”  th ey  are  a  lesser evil th a n  packing for these  pum ps. Pack ing  h as been, 
and  still is, being tr ie d  in  some of these  large cold-acid pum ps w ith  only p a r tia l  success. 
I t  is necessary to  a d ju s t th e  p ressures of th e  flushing oil an d  th e  seal oil used  for 
lubrication  (in lan te rn  rings) v ery  carefully  to  ob ta in  sa tis fac to ry  pack ing  life. Also 
i t  is advisable th a t  th e  p um p be b u ilt w ith  a  special device to  p e rm it occasional re 
packing w ith o u t em pty ing  th e  p um p of th e  acid  m ix tu re . To do th is  som e m eans 
m ust be prov ided  of closing off tig h tly  a  clearance betw een th e  sh a f t an d  th e  casing, 
th e  jo in t being located in  th e  v ic in ity  of th e  th ro a t  bushing. A . H . N.

60.* Maintenance of Electric Equipment Begins with Design. R . M. H am ilton . 
Refiner, A ugust 1944, 23 (8), 292-295.— E xperience in  designing e lectrical in sta lla tions 
in  th e  G ulf Coast is the* background  for th is  a rtic le . W hile th e  clim atic  conditions 
of th is  a rea  a re  n o t ty p ica l of all refining cen tres th e re  are  som e w ith  h e a t a n d  hu m id ity  
conditions so n early  identical th a t  recom m endations here p resen ted  w ill ap p ly  uni* 
form ly. W here w eather conditions a re  m ore favourable, th e  engineer can  m ake 
requ ired  allowances. T he a u th o r holds to  th e  conviction  th a t  th e  m ost ad v an tageous 
tim e for p rov id ing  for m ain tenance of e lectrical equ ipm ent is w hen a  p la n t is being 
designed. H is recom m endations an d  observations a re  offered as a  guide u n d er 
conditions w ith  w hich he is m ost fam iliar.
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Process hazards are determ ined by th e  ex ten t of refining operations. Among th e  
in jurious elem ents and  conditions comm only found are  : (1) Excessive h e a t from  
process operations. (2) A brasive dusts. (3) C onductive dusts  and  fumes. (4) 
Corrosive gases and  fum es. (5) M echanical injuries. (6) S tray  oil. O ther hazards 
resu lting  from  design, grow th, operation  or a  com bination of these  a re  : (1) Im proper 
voltage. (2) F a u lty  lubrication . (3) Poor p lan t lay-out. (4) In ad eq u a te  fau lt 
p ro tec tion . E ach  hazard  is discussed. A. H . N.

61.* Processing of West Texas Sour Crudes at Shell’s Wood River Refinery. L. R .
G ray. Oil Oas J .,  7.10.44, 43 (22), 73.— A descrip tion  is given of th e  35 OOO-brl./day 
topp ing  u n it  for processing W est Texas sour crudes, th e  p roducts obtained, and  th e  
anti-corrosive m easures adopted . T he steam -refined ligh t gasoline and  n ap h thas 
a re  scrubbed w ith  N aO H  a t  th e  u n it, and  N H S is adm itted  in to  th e  vapour lines, so 
th a t  th e  accum ula tor w a ter is m ain tained  a t  p H  8-4. The consum ption of chemicals 
is 0-2 lb ./b rl. N aO H  an d  0-04 lb ./b rl. N H 3.

D a ta  a re  given and  discussed in  respect of operating  tem pera tu re, sizes and  d im en
sions, com position of constructional m aterials, corrosion allowance, corrosion ra te  
per year, under th e  following sections : Columns, H eate r tubes, H eat exchange equ ip
m en t, Process piping, H eavy  oil furnaces and  lines, L ig h t oil furnaces and  lines, 
Coking furnaces, an d  lines, Vessels, Process lines, Pum ps and  Storage tanks.

The paper also briefly describes th e  18,OOO-brl./day once-through cracking and  con
tinuous coking u n it. I n  th is  u n it 0-4-0-5 lb ./b rl. of lime is in jected  in to  th e  u n it to  
reduce corrosion. The procedure of form ing th e  lim e-reduced crude slurry , an d  its  
m easurem ent, a re  described. I t  is no ted  th a t  lim e has little  effect w here i t  does n o t 
actually  con tact th e  m etal.

F o u r tables show th e  corrosion ra tes, in  l /6 4 th  inches/year, for th e  different sections 
and  m ateria ls covered, and  th e  re la tive  corrosion ra tes  and  re la tive  costs of alloys are 
discussed. The ra tio s, corrosion w ith o u t lim e : corrosion w ith  lime for heavy oil 
furnaces an d  lines a re  also show n. W . H . C.

62.* Practical Refinery Engineering. No. 15. Fouling Resistances. P . B u thod
and  B . W . W hiteley. Oil Oas J .,  7.10.44, 43 (22), 84.—Fouling of heat-exchanger 
surfaces an d  th e  resu lting  loss in  h ea t tran sfe r is discussed. D eposition from  the  
liquids trave lling  th ro u g h  th e  system  will re su lt in  a layer of substances which m ay act 
as a  heat-in su lating  m ateria l, an d  also ¿ffect th e  velocity d is trib u tio n  near th e  film 
boundary , th u s  increasing th e  thickness of th e  fluid film a t  th e  heat-exchanging 
surfaces. I n  calculating  th e  heat-tran sfe r ra te , fouling resistances for b o th  sides of 
th e  exchanger surfaces should  be added to  th e  fluid film and  m eta l wall resistances. 
T he fouling resistances for different ty p es of operation  and  ty p ica l fluids, handled  in  a 
refinery, as adopted  b y  th e  H ea t E xchange In s titu te , a re  given in  a  table. A n 
exam ple an d  i ts  so lu tion  is show n. A p lo t, per cent, h ea t tran sferred  in  term s of clean 
coefficient/clean coefficient, for vary ing  degrees „of fouling, shows th e  im portance of 
fouling conditions. W . H . C.

63.* Practical Refinery Engineering. No. 16. Economic Approach Temperature.
P . B u thod  and  B. W. W hiteley. Oil Gas J .,  14.10.44, 43 (23), 110.— In  h ea t exchange 
betw een h o t and  cold stream s as th e  tw o stream s approach  th e  sam e tem pera tu re  level 
th e  requ ired  am ount of heat-exchange surface rap id ly  approaches infinity . In  heat- 
exchange no ta tio n  th e  least tem pera tu re  difference betw een th e  two stream s is called 
th e  approach tem peratu re.

I n  evaluating th e  economic approach  tem p era tu re  th e  facto rs to  be considered are : 
(1) th e  saving resulting from  th e  u t ilization of w aste h e a t ;  (2) th e  investm ent costs 
in th e  h ea t exchange system  expressed in  term s of depreciation  ra te  and  in te res t on 
investm ent, and  (3) operating  costs incu rred  by  th e  h ea t exchange system .

T he economic approach tem p era tu re  can be determ ined by calculating  th e  h eat 
transfer ra te  a t  a  series of approach tem pera tu res an d  com puting th e  ne t profit from  
th e  h ea t exchange for each of these  conditions.

A graphical p lo t for th e  purpose is described an d  illu stra ted  by  an  exam ple and  its  
solution. F rom  such a  p lo t th e  economic approach  tem p era tu re  and  th e  num ber of 
exchangers required  for th is  approach can be easily read . W . H . C.



2 2  a ABSTRA CTS.

Distillation.
64. Fractional Distillation. J .  W . J .  Fay . Progress of Chemistry A n n u a l Report fo r  
1943, p. 216.— A n extensive an d  critical review  of th e  lite ra tu re  is given w hich covers 
th e  ap p ara tu s required  an d  application  to  problem s of atm ospheric pressure, no rm a 
distillation, azeotropic distillation, vacuum  and  m olecular distillation . A n  extensive 
bibliography of 78 references is given of th e  original papers on which th e  a rticle  is 
based. T he m ethods of determ ining th e  num ber of theo re tical p la tes are described, 
an d  th e  factors governing th e  selection of a  p a rticu la r ty p e  of frac tio n a tin g  colum n 
for a  specific purpose are discussed. C om parative d a ta  on th e  efficiency of 19 d ifferent 
types of packing are given, which includes values for th e  H .E .T .P ., s ta tic , an d  dynam ic 
hold-ups an d  hold-up factors. I n  th e  section on azeotropic d istilla tion  num erous 
references are given to  th e  app lication  of th is  process to  th e  separa tion  of hydrocarbons.

65.* Molecular Distillation. T. R . Olive. Chern. M etall. Engng, A ugust 1944, 51 
(8), 100—104.— The necessity for m olecular d istillation  of h igh-boiling m ate ria l and 
th e  principles governing such d istillation  a re  given. A fter review ing early  lab ora to ry  
stills an d  ind icating  th e ir  lim itations, a  cen trifugal disc still w hich  is capable of 
technical scale m anufactu re  and  use is described. T he basic idea  is th a t  a  v ery  th in  
film is produced b y  dropping th e  charge from  a  p ipe on to  th e  centre  of a  conical disc 
revolving a t  h igh  speed. T he charge is rap id ly  spread  o u t in  a  th in , un iform  film 
w hich is h eated  under high  vacuum  b y  co n tact w ith  th e  disc. T he d istillate  is con
densed on a  condenser b ank  of tub es n o t fa r from  th e  disc, w hilst th e  residue is scooped 
b y  a p ipe from  th e  rim  of th e  revolving disc. T he first u n it  b u ilt to  em ploy th e  cen tri
fugal principle h ad  a  7-in.-diam eter ro tor, while la te r  m odels were b u ilt w ith  32-in. 
and  14-in.-diam eter ro tors, designed to  operate  a t  speeds up  to  5000 r.p .m . In  th e  
la te r  ty p es th e  sm aller m achines a re  m ounted  vertically , an d  th e  larger horizontally , 
or substan tia lly  so, w ith  ju s t enough departu re  from  rectilinear m oun ting  to  secure 
good condenser drainage. I n  each ty p e  th e  still consists of a  dom e enclosing th e  rotor, 
condenser, feed, an d  discharge connections. A n  air-cooled glass bell serves for the  
sm aller type, an d  a  m eta l dom e w ith  sight-glasses a n d  welded-on w a ter cooling pipes 
for th e  larger. T he glass condenser of th e  sm aller is generally  supplem ented  by  a 
w ater-cooled pipe-coil of beehive shape p laced opposite th e  ro to r face a n d  w ith in  
th e  glass bell. I n  b o th  typ es th e  residue d ischarged from  th e  ro to r  is collected in  a 
g u tte r  spun  on th e  edge of th e  disc, from  w hich  i t  discharges th ro u g h  a  velocity- 
head  pick-up tube. B o th  types em ploy an  over-sized diffusion p um p of th e  m u lti
stage condensation type, d irectly  connected to  th e  still back ing  p la te  beh ind  th e  rotor. 
T he possibility  of frac tiona tion  is discussed. A. H . N.

Solvent Extraction.
66. Patent on Solvent Extraction. H . J .  H ibshm an  (S tan d ard  Oil D evelopm ent 
Co., Delaware). U .S .P . 2,344,406, 14.3.44. Appl. 16.7.42.— I n  a  process for refining 
a  petro leum  lubricating-oil fraction , th e  oil is ex trac ted  w ith  a  m ix tu re  consisting 
of 70-74%  by  volum e of phenol an d  26-30%  b y  volum e of w ater, a t  a  tem pera tu re  
betw een 300° an d  450° F . and  a t  a pressure sufficient to  m ain ta in  th e  con tacting  
m ateria ls in  liquid  phase. T he ex tra c t th u s  form ed is w ashed w ith  sufficient w ater, 
containing only sm all am ounts of phenol, to  produce, a fte r  separa tion  of th e  oil 
from  it, a  m ix tu re  of phenol and  w ater contain ing  40-60%  by  volum e of w ater. I t  
is th en  cooled to  o rd inary  tem pera tu res to  cause separa tion  of th e  phases, an d  the  
p redom inantly  phenolic phase is re tu rn ed  to  th e  original ex tractio n  zone. H . B. M.

Cracking.
67. Patents on Cracking. O. L. R oberts (A tlan tic  Refining Co.). U .S .P . 2,343,927,
14.3.44. Appl. 11.3.40.— H ydrocarbons of h igh  boiling p o in t a re  converted  in to  those 
of lower boiling p o in t by  heating  th em  to  a  tem p era tu re  betw een 850° an d  1000° F. 
in  th e  presence of an  incom bustible, solid adso rben t ca ta ly st an d  from  0-3%  to  1-5% 
by  w eight of su lphur dioxide. A fraction  boiling w ith in  th e  gasoline range is sep ara ted  
from  th e  resulting  conversion products.
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E . D. Reeves and  P. H . H o lt (S tandard  Oil Developm ent Co., Delaware). U .S.P. 
2,344,900, 21.3.44. Appl. 2.4.42. I n  a  process for converting hydrocarbons, heated  
vapours a re  m ixed w ith  finely d ivided cata ly st particles w hich have from  0-5% to 
1%  of carbonaceous deposit on them  from  a  previous regeneration. The suspension 
is passed th rough  a  conversion zone, an d  during th is  process th e  ca ta ly st particles 
have  deposited on th em  betw een 0-1% an d  2%  of carbonaceous m aterial. A fterw ards 
th e  ca ta ly st is separated  from  products of conversion.

K . J .  K orp i (The Texas Co.). U .S.P. 2,345,128, 28.3.44. Appl. 7.8.42. In  a 
process for th e  production  of gasoline, a  feed-oil of h igher boiling po in t is passed to 
a  cata ly tic  reaction  zone and  subjected  to  th e  action  of a  cata lyst in  solid granular 
form  a t  a  h igh  tem pera tu re. In  th is  w ay a  su bstan tia l am ount of th e  oil is converted 
in to  gasoline hydrocarbons. A cracked hydrocarbon m ix tu re  containing gasoline 
hydrocarbons and  hydrocarbons boiling h igher th a n  gasoline is obtained from  the 
reaction, also p a r tly  spen t cata ly st which has been in  con tact w ith  th e  feed-oil for 
n o t m ore th a n  5 m inutes betw een reactivations. Gasoline hydrocarbons are separated  
from  th e  reaction  m ixture , and  are separately  subjected  to  th e  action  of th e  p a rtly  
spen t catalyst, w ith o u t in tervening reac tiva tion  and  w ithou t substan tia l cooling of 
th e  catalyst. Conditions are less drastic  th a n  in  th e  original cracking zone, and  
su b stan tia l reform ing of gasoline hydrocarbons is achieved.

L. de Florez and  J .  W . G ray (Gasoline P roducts Co.). U .S.P. 2,345,558, 4.4.44. 
Appl. 8.4.41. I n  a  process for cracking hydrocarbon oils a  condensate stock is passed 
th rough  a  h eating  coil in  a  heating  zone. Fuel is burned  to  generate h ea t in  th is 
zone an d  to  sub ject th e  oil stream  to  a  high cracking tem perature. The heated  oil 
is discharged from  th e  zone an d  passed th rough  a confined passage-w ay in  a  cooling 
zone to  effect reduction  in  tem pera tu re. A b lack  oil stock is in troduced  in to  th e  
cooled stream , an d  th e  m ix tu re  is passed in  a  confined passage-way w ith  successive 
changes in  th e  d irection  of flow to  produce a  hom ogeneous m aterial. T his is passed 
th ro u g h  a  subsequent heating  coil an d  generated  h ea t is applied to  effect fu rth er 
cracking.

G. B. Z im m erm an (U niversal Oil P roducts Co.). U .S.P. 2,345,785, 4.4.44. Appl. 
13.12.39. H ydrocarbons are subjected  to  endotherm ic cata ly tic  conversion in  a 
first reaction  zone, an d  a t  th e  sam e tim e, in  ano ther reaction  zone, ca ta ly st is subjected 
to  exotherm ic regeneration to  rem ove carbonaceous m atte r. Vaporous products 
from  th e  first zone are  frac tio n a ted  to  condense and  separate heavier fractions. The 
resulting reflux condensate is h eated  to  cracking tem pera tu re  and  passed in  indirect 
h ea t exchange w ith  th e  hydrocarbons in  th e  first reaction  zone to  supply  h ea t for the  
endotherm ic conversion therein . A fterw ards th e  reflux condensate is cracked and  
vaporous p roducts are frac tiona ted  to  condense th e  heavier fractions. T he resu ltan t 
therm al reflux condensate is passed in  indirect h ea t exchange w ith  th e  cata lyst u nder
going regeneration in  th e  o ther reaction  zone to  absorb h ea t of th e  burning operation.

W . K roenig (S tandard  C atalytic Co.). U .S.P. 2,345,877, 4.4.44, Appl. 14.2.40. 
A process is described for converting a hydrocarbon oil contain ing  asp h a lt in to  p itch  
an d  a  norm ally liquid hydrocarbon product. The in itia l m ateria l is heated  to  a  tem 
perature  betw een 400° an d  470° C. under a  pressure betw een 2 an d  50 atm ospheres, 
a t  such a  ra te  th a t  th e  tim e of heating  from  ab ou t 350° C. to  th e  desired m axim um  
is £ to  3 m in. T he pressure is released, and  th e  h eated  m ateria l is passed in to  a  vessel 
where a  h o t scavenging gas m ain tains th e  tem perature  of th e  m aterial, which can 
th en  be separated  in to  p itch  and  vaporous products. T o ta l h eating  tim e is so con
trolled as to  cause cracking of a  substan tia l p a r t  of th e  constituents boiling above 
325° C. in  vacuo to  p roducts boiling betw een 325° C. under atm ospheric pressure and  
325° C. in  vacua w ithou t substan tia l increase in  constituents boiling below 325° C. 
under atm ospheric pressure. P itch  and  vaporous products are w ithdraw n separately 
a fte r  th e  reaction.

H . R . W arrick  (The Texas Co.). U .S.P. 2,345,995, 4.4.44. Appl. 22.11.41. I n  a 
hydrocarbon conversion process, th e  oils are cataly tically  cracked in  th e  presence of 
a cata lyst to  effect conversion in to  lower-boiling hydrocarbons. H igher-boiling 
constituen ts are separated  from  th e  cracking p roducts and  subjected  to  th erm al 
cracking. R esu ltan t products of therm al cracking are frac tiona ted  to  separa te  a



ABSTRA CTS.

lighter fraction, which is afterw ards isomerized in  th e  presence of p a rtly  spen t ca ta ly tic  
m ateria l previously used in  cata ly tic  cracking.

D. F . Babcock, A. W . L arch ar (E . I .  d u  P o n t de N em ours a n d  Co.). TES.P. 
2,346,642, 18.4.44. Appl. 30.12.37. To produce ethy lene an d  arom atic  hydrocarDons, 
higher-boiling ta r ry  m ateria ls are first rem oved from  a  norm ally  liqu id  °°?,r on 
fraction , w hich is th en  cracked a t  tem pera tu res betw een 650° a n d  750 • e av y
oils an d  ta rry  constituen ts a re  rem oved from  th e  cracked products , all(i  a  e rw ar s 
unconverted  raw  m ateria l an d  m ateria ls in  approx im ate ly  th e  sam e bo iling  ran g e  are 
separated , also a  ligh t arom atic d istillate  fraction , an d  finally cracked gaseous products. 
T he cracked gaseous products are separa ted  in to  th e  follow ing frac tions : a  fraction  
contain ing hydrogen an d  m ethane, a  second conta in ing  e thylene, a  th ird  contain ing 
th e  arom atic  hydrocarbons, a  fo u rth  con ta in ing  p red om inan tly  e th an e  an d  C3 an d  C4 
hydrocarbons, a  fifth  consisting of a  m ix tu re  of C4, C5, C6 an d  C7 alipha tic  hydrocarbons. 
T he fo u rth  fraction  is cracked a t  a  h igher tem p era tu re , an d  ad d itio n al e thylene and  
arom atic  hydrocarbons are recovered. T h e  fifth  frac tio n  is re tu rn ed  to  th e  first 
cracking zone, together w ith  th e  unconverted  raw  m ate ria l a n d  co n stituen ts boiling 
in  approxim ately  th e  sam e range.

J .  G. A lther (U niversal Oil P roducts). U .S .P . 2,346,652, 18.4.44. A ppl. 16.8.41. 
I n  th e  ca ta ly tic  conversion of hydrocarbons a  re frac to ry  liqu id  is passed  th ro u g h  the 
ca ta ly s t bed. T he liquid  comprises a  halogenated  polynuclear com pound.

J .  E . G uyer (Phillips P etro leum  Co.). U .S .P . 2,346,750, 18.4.44. A ppl. 14.4.41. 
To reac tiv a te  solid cata ly sts  em ployed in  th e  conversion of hydrocarbons, a  portion  
of a  gas is passed  in to  co n tact w ith  th em  to  rem ove h y d rocarbon  vapours. A nother 
p o rtio n  of th e  gas is m ixed w ith  oxygen-contain ing  com bustion  p ro ducts to  produce 
a  m ix tu re  of su itab le  reduced oxygen conten t. T he m ix tu re  is th en  passed  into 
co n tac t w ith  th e  ca ta ly s t to  rem ove carbonaceous m ate ria l b y  com bustion  and  gasifica
tion . T he gas used  is generated  b y  burn ing  fuel gas in  a n  a tm osphere  of com bustion 
p roducts hav ing  n o t m ore th a n  10% of oxygen. T he proportions of fuel an d  com 
bustion  products are so ad ju s ted  as to  produce a  gas con ta in ing  carbon dioxide bu t 
being sub stan tia lly  free of oxygen an d  carbon  m onoxide. H . B. M.

Alkylation.
68. Reactions Catalyzed by Hydrogen Fluoride. F . 8. Spring. Progress of Chemistry 
Annual Report for 1943, p. 105.— I n  th e  organic chem istry  section, a  sub-section is 
devoted  to  reactions catalyzed  b y  hydrogen fluoride th e  m ajo rity  of these  reactions 
being th e  a lk y la tio n  of hydrocarbons. T he reaction  of benzene w ith  propylene, 
isobutene, eycZohexene, an d  cyclopropane is show n to  resu lt in  th e  fo rm ation  of iso- 
propyl benzene, diisopropylbenzene, tetrafsopropylbenzene, Zerf.-butylbenzene, di- 
ZerZ.-butylbenzene, cycZohexylbenzene, an d  ra-propylbenzene. T he a lk y la tio n  of 
n aph tha lene  w ith  propylene yields tetrafsopropy lnaph thalene , a n d  m -xylene w ith 
ZerZ.-butyl alcohol form s tert.-butyl-m -xyleno; in  a  sim ilar m anner n ap h th a len e  and 
phenan th rene  form  a  tert. -bu ty l com pound. J .  W . H .

69. H. F. Alkylation Unit Placed on Stream in Record Time. J .  H. K unkel. Petrol. 
Engr, Septem ber 1944, 15 (13), 80/94.—-A descrip tion  is given of th e  new  Socony- 
V acuum  H .F . a lky la tion  u n it a t  Paulsboro, New Jersey , an d  also of th e  b reak-in  ru n  
prepara tions th a t  m ade possible th e  record on stream  tim e of 7 h rs. T he operation  
an d  construction  of evacuation  system , feed sa lt driers an d  deh y d ra to rs , an d  th e  
deh y drato r regeneration  system , acid  co n tracto r an d  its  re frigeration  system , acid 
se ttler, acid regenerator, acid  stripper, an d  th e  hydrocarbon  d istillation  section  are 
described an d  illu stra ted . The acid  area  h as its  ow n closed w a ter system , to  avoid 
risk  of con tam inating  th e  m ain  refinery cooling w ater supply. Driocel is u sed  in  th e  
feed dehydrators, and  b aux ite  trea te rs  a re  used to  rem ove organic fluorides from  the  
de-isobutaniser bo ttom s in  th e  d istillation  section. T ypical analyses a re  prov ided  
of charge stock, isobutane recycle, con tacto r charge, hydrofluoric acid, lig h t and  
heavy  a lky la te , w ith  details of acid  c ircula tion  an d  hydrocarbon  ra tio s  in  th e  con tacto r.

F o u r m en w ith  previous gas-p lan t experience were selected and  given th eo re tical 
an d  practica l tra in ing  in  th e  operation  of a lky la tion  u n its  before proceeding to  Paulsboro
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to  p repare  th e  p lan t for placing on stream . T he break-in run  was achieved w ith  th e  
use of isobutane only, instead  of th e  m ixed feed, and  occupied 6 days. The p lan t 
was first evacuated , and  th e  order in  which sections were b rough t in to  operation, 
together w ith  precise details of each step of th e  operation, are given. T he break-in  
ru n  enabled production  of alky la te  to  be achieved 9 hrs. a fte r in troduction  of acid 
in to  th e  system , and  7 hrs. a fte r com m encem ent of charging B-B fractions to  th e  un it.

R . A. E .

70. Patents on Alkylation. F . H . B runer, L. A. Clarke, and  R . L. Sawyer (The Texas 
Co.). U .S.P. 2,345,095, 28.3.44. Appl. 4.5.39. In  th e  a lkylation  of hydrocarbons, 
an  isoparaffin is reacted  w ith  an  olefin in  th e  presence of a  liquid ca ta ly st composed 
of w ater sa tu ra ted  w ith  boron trifluoride.

P . Lobdell and  G. L. M ateer (S tandard  Oil D evelopm ent Co., Ohio). U .S .P . 
2,346,770, 18.4.44. Appl. 27.2.39. I n  th e  production  o f norm ally liquid, sa tu ra ted  
branched-chain  hydrocarbons in th e  gasoline range b y  reacting  a  paraffin m ix ture  
containing isoparaffin an d  norm al paraffins w ith  a  mono-olefin, th e  following im prove
m en t is incorporated . F rom  th e  reacted  m ix tu re  a  fraction  is separated  w hich com 
prises essentially unreacted  isoparaffin and  any  ligh ter hydrocarbons form ed. A fte r
w ards there  is separa ted  from  th e  resulting  residual reacted  m ix ture  a  fraction  con
sisting essentially of norm al paraffin. A t least p a r t  of th e  isoparaffin from  th e  first 
separa ted  fraction  is passed to  th e  a lky lation  zone. H . B. M.

Chemical and Physical Refining.
71.* Clays in the Petroleum Industry. Anon. Petroleum, Septem ber 1944, 7 (9), 
164/165.— The com position an d  th e  factors w hich control th e  properties of th e  various 
types of clay are illu stra ted  and  discussed. The principal types w hich are of in terest 
in  petro leum  refining are fuller’s earth  an d  bentonite. T he m ethods adopted  in  the 
p repara tion  of th e  u n ac tiv a ted  fuller’s ea rth  and  of th e  ac tiv a ted  earth s  of b o th  
types are briefly described. To determ ine th e  efficiency of an  ea rth  i t  is generally 
considered necessary to  m ake a  practical tr ia l w ith  th e  actual oil requiring  trea tm en t, 
since th e  order of efficiency of earths often  va ry  w ith  different products. N orm ally, 
con tact trea tm en t is employed for decolorizing gasoline an d  kerosine, b u t heavier 
fractions, such as lubricating  oils, m ay  be trea ted  by  con tact or percolation m ethods. 
A ctiva ted  earths are suitable only for con tact trea tm en t. Some operational h in ts 
a re  provided.

Reference is also m ade to o ther uses of ben ton ite  clays in  th e  petro leum  in d u stry —• 
e.g., p repara tion  of drilling m uds, emulsions of th e  asphalt type. Brief reference is 
given to  applications of bauxite . R . A. E .

72.* Iron Oxide V ersu s  Liquid Treating for Purifying Natural Gas. C. F . T urner. 
Oil Gas J .,  23.9.44, 43 (20), 191.—Two processes are used by th e  E as t Ohio Gas Co. 
for th e  rem oval of H 2S from  th e  n a tu ra l gases produced from  different s tra ta  beds. 
T he production  gases from  th e  N ew burgh sand  con tain  10 grains of H 2S per 100 
cu. ft., an d  are  purified by  passing th rough  iron oxide. The gases from  th e  O riskany 
sand  contains 220 grains of H 2S per 100 cu. ft., and  are trea ted  by  th e  G irbotol process. 
The Oxide m ethod  em ploys F e20 3 or F e2(O H )3 supported  on soft-wood shavings, 
hard-w ood chips, pum ice stone, or slag, to  provide an  easier flow of th e  gases th rough  
th e  m ix tu re  th a n  if  th e  oxide alone were used. Soft pine-shavings are preferred, as 
th ey  curl well an d  w hen m oist th e  oxide adheres well.

The contacting  m ix tu re  is p repared  by  tak in g  25 lb . of th e  oxide to  a  bushel of 
sh av in g s; these are dry  m ixed, using tinned  scoops, and  then  sprinkled w ith  w ater 
un til thoroughly  w etted , b u t w ith  no excess of wafer. T he purification  tra in , con
nections, and  by-passes are described and  illustra ted . E ach  of th e  tw o rows of four 
tan k s (15 X  4 ft.) is filled w ith  ab o u t 90 bushels of th e  m ixture, th is  occupying abou t 
10 ft. of th e  tan k . The gas is passed th rough  th e  series in  parallel a t  325 p.s.i. un til 
th e  gas from  th e  second ta n k  sta ins a  lead ace ta te  paper ; th e  first box is th en  cu t o u t 
for regenerating th e  oxide. W hen th is  is refilled, i t  is connected in  th e  series as th e  
las t in  th e  line, in  th is  w ay th e  position of each tan k  is ro ta ted  an d  th e  fresh charge 
is alw ays th e  las t in  the  series. T he procedure of cleaning th e  spen t tan k  is described.
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T he spen t m ateria l is regenerated  by exposure to  air, keeping it  m oist, to  avo id  com 
bustion , an d  tu rn in g  it  over once a  day. U sually  3 days a re  sufficient for its  regenera
tion . T he life period of th e  m ix tu re  is ab ou t 10-12 regenerations, and  a  shg y  
a lkaline condition (pH  10-5-11) an d  a  tem p era tu re  of 50° F . a re  b est m ain ta in ed  for 
purifying.

W hen purify ing  15,000,000 cu. ft. (a t N .T .P .) a  day , th e  velocity  of th e  gas th ro u g h  
th e  m ix tu re  is 8 linear ft. per sec. T he sp en t m ate ria l for regeneration  is a b o u t 125 
bushels p er day.

Purification  of gases in  th e  G irbotol p la n t is briefly described a n d  th e  advan tages 
of b o th  m ethods are  given and  discussed. T he oxide m ethod  is less flexible an d  u n 
su itab le  for high H 2S concentrations, b u t requires less facilities a n d  contro l, while 
th e  by-product spen t oxide presents difficulties in  disposal in  in h ab ited  a re a s .^  ^

72a. Patents on Chemical .and Physical Refining. J .  R . Schonberg (S tan d ard  Oil 
D evelopm ent Co., Delaware). U .S .P . 2,344,418,14.3.44. A ppl. 5.10.44. U ndesirable 
su lphur com pounds are  rem oved from  petro leum  oils boiling in  th e  m otor-fuel range by 
trea tin g  th e  oil a t  a  tem p era tu re  above 65° F . w ith  a  m ix tu re  of sulphuric acid  and  a 
liquefied sa tu ra ted  norm ally  gaseous hydrocarbon . T he tre a tm e n t is carried  ou t 
u n d er conditions designed to  vaporize th e  liquefied hydrocarbon  th ro u g h o u t th e  m ass 
an d  to  rem ove th e  h e a t of reac tion  as i t  is form ed. I n  th is  w ay excessive polym eriza
tio n  an d  side reactions a re  p reven ted .

E . R . B irkh im er (The A tlan tic  R efining Com pany). U .S .P . 2,345,449, 28.3.44. 
A ppl. 29.3.41. H ydrocarbon  oils a re  desulphurized  by  con tacting  th em  w ith  an  
aqueous so lu tion  con tain ing  35-50%  of a n  a lkali-m etal hydroxide a n d  2 -1 0 %  of a 
w ater-soluble organic solvent. A fter co n tac t th e  solu tion  is sep ara ted  from  th e  oil.

B . M orris. U .S .P . 2,346,042, 4.4.44. A ppl. 7.7.41. A lubricating-o il reclaim er 
consists of a n  inner an d  a n  ou ter casing. T he tw o casings a re  spaced to  provide an 
encircling drip-cham ber. A n oil in le t com m unicates w ith  th e  inn er cham ber a t  th e  
base, an d  th e re  is filtering m ate ria l in  th is  cham ber. One or m ore discharge poin ts 
a re  incorpora ted  a t  th e  to p  of th e  inner cham ber, a n d  a  h ea tin g  elem ent a t  least 
p a r tly  encircles th is  cham ber. F ilte red  oil passes o u t a t  th e  discharge p o in t an d  drips 
on to  th e  hea tin g  elem ent an d  on to  an  o il-re tu rn  fitted  to  th e  ou ter easing.

W . ' B. Shanley (U niversal Oil P roducts). U .S .P . 2,346,401, 11.4.44. Appl. 
30.6.41. G asoline-containing vapours a re  refined b y  continuously  passing a  stream  
of th em  th ro u g h  a  bed  of adso rben t refining agen t. As th e  a c tiv ity  of th e  agent 
decreases, th e  tem p era tu re  is increased by  add ing  to  th e  v apour s tream  a  hydrocarbon 
oil heav ier th a n  gasoline, a n d  h ea ted  to  a  h igher tem p era tu re  th a n  th e  in itia l vapours.

H . B. M.

Special Processes.
73.* The Obtaining of Aldehydes by the Oxidation of By-Products of the Synthetic 
Rubber Industry. I. Cold-Flame Oxidation of “ S.K.”  Motor Fuel. E . A. Andreev, 
V. I .  A vram enko, M. N. M ikhailova, an d  F . M en’shikov. J .  A p p l. Chem. (U .S .S .B .), 
1943, 16 (9—10), 356—364.— Cold-flame ox idation  is ox idation  a t  low tem pera tu res 
a n d  accom panied by  th e  emission of ligh t. T he feed w as “ S .K .”  m o to r fuel, a  b y 
p ro duct of th e  syn the tic  rubber in d u stry  hav ing  sp. gr. 0-754, a n  oxygen co n ten t of 
6-9% an d  approxim ate ly  30%  of dienes (C6H 10). T he o p tim um  conditions for 
ox idation  are a  reaction  cham ber tem p era tu re  of 400-420° C. an d  a n  air-flow of ab o u t 
12% of th a t  requ ired  for com plete com bustion. B y m eans of condensers a n d  scrubbers, 
a  96%  recovery of th e  aldehydes form ed m ay  be o b ta in e d ; th e  overall yield  of a lde
hydes on  th e  feed is 6 -l-9 -6% . T he larger po rtio n  of th e  a ldehyde m ix tu re  is a 
su itab le  agricu ltu ra l d isinfectant, th e  p roduction  of w hich was th e  p rim ary  purpose 
of th e  investigation . Flow -sheet an d  operating  conditions of th e  p ilo t p la n t used 
are  given. y  g

74.* Synthetic Toluol From Petroleum by Hydro-forming Process. H . G. M. F ischer
an d  A. B . W elty , J r .  Chem. M etall. Engnrj, A ugust 1944, 51 (8), 92-95. B rief
sta tis tica l d a ta  for th e  production  of to luol in  th e  U .S. a re  given, followed b y  a  sh o rt
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discussion of th e  developm ent and  principle of th e  hydro-form ing process. The de 
hydrogenation  of naphthenes to  give arom atics in  th e  presence of recirculated hydrogen, 
over a  ca ta ly st constitu tes, in  principle, th e  process. MethyleycZohexane gives high 
yields of toluol, and  its  con ten t in  th e  eharge-stocks can be used approxim ately  to  
calculate th e  capacity  of th e  charge to  produce toluol. T he developm ent of the  
research to  increase th e  production  of toluol is described, together w ith  typ ica l d a ta  
discussed in  some detail. . A. H . N.

75.* Recent Advances in Manufacture of Synthetic Lubricants from Kogasin. F.
Fischer, H . K och, an d  K . W iedeking. T ransla ted  by  E . J .  B arth . Refiner, A ugust 
1944, 23 (8), 312-316.— I t  is show n th a t  th e  tem pera tu re  susceptib ility  of viscosity 
of th e  lub rican ts m ade w ith  xylol and  chlorinated  kogasin can be g reatly  im proved 
b y  increasing th e  contents of paraffinic raw  m ateria l used in  th e  condensation. L ubri
cating  oils were p repared  by  trea tin g  a  mono- or dichloro-kogasin w ith  ac tiv a ted  
alum inium  m eta l w ithou t th e  use of arom atic hydrocarbons. These oils show a 
h igh  v iscosity  index, and  are therefore classified, and  belong to  th e  ty p ica l paraffin- 
base lubrican ts . L ubrican ts were also p repared  by  stra ig h t polym erization using 
alum inium  chloride, an d  one syn the tic  benzene contain ing appreciable quantities 
of olefinic m ateria l. The viscosity index of these oils depends considerably on th e  
boiling p o in t of th e  original fraction  used in  th e  polym erization, an d  w hen a  kogasin 
fraction  boiling p o in t 200-250° C. is used, th e  resu ltan t oil w ill show a  viscosity index 
typ ica l of paraffinic-base lubricating  oils. T he rem aining properties of lubricants 
prepared  b y  various procedures from  kogasin are also shown. Judging  th e  syn the tic  
oils according to  th e ir  stab ility  against oxidation, earbon-residue, and  pour-point, 
i t  is seen th a t  all these synthetic  oils com pare favourably w ith  p roducts m anufactured  
from  crude petro leum . A. H . N.

76.* Plan to Build Synthetic Oil Plant at Hugoton. Anon. N at. Petrol. News,
20.9.44, 36 (38), 56.—W inckler-K och Engineering Co. in ten d  to  bu ild  a  F ischer- 
Tropsch p la n t to  synthesize gasoline from  n a tu ra l gas in  th e  H ugoton  field, O klahom a- 
K ansas. Leases have  been acquired  on 150,000 acres of proven  and  semi-proven 
lan d  in  th e  field, an d  drilling to  supply th e  p lan t is to  s ta r t  in  th e  near fu ture. P re 
viously gasoline could n o t be  produced b y  th e  process econom ically ; b u t research 
h ad  show n m arked  im provem ents possible in  th e  process, and  a fte r th e  w ar Germ an 
im provem ents m ay  be available. The likelihood of production  of chem ical b y 
products should n o t be ignored. G erm any had  used th e  F ischer-Tropsch cataly tic  
process for supplying gasoline and  lubricating  oils, o b ta ining th e  necessary carbon 
monoxide an d  hydrogen b y  reacting  coke w ith  superheated  steam . M ethane is also 
a  suitable sta rtin g  m aterial. V ariations in  p lan t conditions could resu lt in  production 
of alcohols, ethers, an d  aldehydes. G. A. C.

77. Chloral and D.D.T. Manufacture. Anon. Chem. Tr. J .,  8.12.44, 115, 597.—A 
description is given of th e  B ro thm an  Continuous process for th e  m anufacture  of Chloral 
an d  D .D .T. based  on a  comm ercial u n it designed to  produce 200,000 lb. D .D .T. per 
m onth . The p lan t is estim ated to  cost 8211,000, of w hich §27,000 represents th e  
equipm ent for th e  Chloral U n it and  828,000 for th e  D .D .T. U n it. The process con
sists of : (1) production  of chloral b y  cataly tic  chlorination  of alcohol, to  chloral 
alcohólate, from  which alcohol is liberated  b y  add ition  of w ater, an d  finally by  96% 
H 2S 0 4, followed b y  fractionation  in  tw o stages to  rem ove by-products-organic 
chlorides, trieh loraeetal an d  resinous m a tte r ;  (2) p roduction  of D .D .T. from  chloral, 
oleum, and  excess of chlorbenzole, th e  resulting  emulsion being passed th ro u g h  four 
towers, w here acid is rem oved, th e  p roduct w ater-w ashed, neutralized, and  again 
w ater-washed. Chlorbenzol solvent is finally rem oved in  tw o distillation stages, th e  
m olten D .D .T. being ru n  to  a  flaker an d  th en  to  a  pulverizer. T he yield of chloral 
from  alcohol is ab o u t 60%  an d  th a t  of D .D .T. from  chloral ab o u t 95% , th e  final 
product hav ing  a  m inim um  setting  p o in t of 88° C. C. L . G.

78. Patents on Special Processes. H . S. Bloch an d  R. E . Schaad (Universal Oil 
P roducts Co.). U .S.P. 2,346,657, 18.4.44. Appl. 16.2.39. fsoButene an d  norm al 
butenes are produced b y  subjecting norm al bu tan e  a t  a  tem perature  betw een 900° 
an d  1100° F . to  th e  sim ultaneous actibn  of a  dehydrogenating cata lyst consisting of
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alum inium  an d  clirom ium  oxides and  an  isom erizing ca ta ly st consisting of a  calcined 
m ix tu re  of hydrogels of silica an d  zirconia..

H . J .  D em psey (S tandard  Oil D evelopm ent Co., D elaw are). TJ.S.P. -,346,734,
18.4.44. Appl. 22.3.41. N aphthenic-acid  co nstituen ts are rem oved an d  recovered 
from  m ineral oils by  con tacting  th e  in itia l m ateria^ a t  a  tem p era tu re  betw een 
an d  200° F . w ith  a  ca ta ly st hav ing  chrom ic oxide as its  essential active  ingredient. 
A fter co n tact th e  ca ta ly s t is segregated an d  trea te d  w ith  a  p rim ary  solvent to  rem ove 
oily constituen ts an d  colour bodies. I t  is th e n  c on tacted  w ith  a  secondary oxygenated  
solvent to  rem ove n ap h then ic  acid  constituen ts, w hich  can  a fte rw ard s be recovered. 
T he secondary solvent is selected from  th e  class consisting of ketones an d  alcohols.

* H . B. M.

Safety Precautions.
79. Safe Practices in -Loading Gasoline Tank Cars. P . A ttaw ay . Petrol. Engr,
Septem ber 1944, 15 (13), 188/200.— T he ob jec t of th e  a rticle  is to  se t fo rth  certain
safe practices, based  on ac tu a l experience, to  assist loaders in  avoiding situations and 
m istakes th a t  m ig h t cause fire or accident.

T hey  are  confined to  loading rack  operations a t  n a tu ra l gasoline p lan ts  handling 
unleaded m oto r fuel or casinghead gasoline. These safe practices a re  n o t to  be con
fused w ith  F ederal or S ta te  regulations or insurance or n a tio n a l codes.

Sections deal w ith  in flam m ability  an d  to x ic ity  of gasoline vapours, selection and 
tra in in g  of personnel, location, equ ipm ent, an d  supervision of loading racks, bonding 
lines, p recau tions in  handling  locom otives an d  tra ins, catchbasins an d  drains, w alk
w ays an d  p latfo rm s, inspection of an d  p recau tions to  be observed w hen opening m an
hole covers of various types, in te rn a l inspection an d  en tering  of ta n k  cars, loading 
open dom e cars, loading cars u nder pressure, sam pling, m easuring an d  sealing of cars, 
general p recau tions for safety  of personnel, disposal of w aste  m ateria ls, sm oking, and 
fire p ro tec tion . R . A. E .

P r o d u c t s .

Chemistry and Physics.
80. Density and Transition Points of the «-Paraffin Hydrocarbons. W . F . Seyer, 
R . F . P a tte rso n , an d  J .  L. K eays. J .  A m er. chem. Soc., 1944, 66, 179-182.—The 
p rep ara tio n  an d  purification  of th e  even  num bered  «.-paraffin hydrocarbons from 
C10 to  C34, also C29 of th e  odd series a re  described. T he m elting  po in ts, se ttin g  points, 
tran s itio n  poin ts, a n d  densities of these  hydrocarbons are reported , to gether w ith  the 
m elting  p o in ts of all th e  o th e r «-paraffin  hydrocarbons from  C6 to  C70. I t  was con
cluded from  th e  density  resu lts th a t  th e  s tru c tu re  of th e  «-paraffin  hydrocarbons is the 
sam e in  th e  liquid  an d  solid sta tes.

T he tran sitio n  po in ts of hydrocarbons C18, C20, an d  C22 could only be observed on 
cooling, while in  th e  series of C24 to  C34 th e  tran s itio n  p o in t w as observed during 
h eating  an d  cooling. T he density  in  th e  solid phase of th e  C29 h y d rocarbon  w as m uch 
less th a n  th e  ad jacen t even-num bered m em bers of th e  series. E . H . W.

81. 1 : 2 : 3 : 4-Dibenzphenanthrene and its Derivatives. H. Some New Synthetic 
Attempts. F . B ergm ann and  H . E . E schinazi. J .  A m er. chem. Soc., 1944, 66, 183— 
184.— In  a n  a tte m p ted  synthesis of 1 : 2 : 3 :  4-d ibenzphenanthrene b y  cyclization 
of l-(a-naph thy l) 2-eycZohexenyl-ei/cZohexanol-l, a  9 : 9-spirane deriva tive  of 3 : 4 -  
benzfiuorene w as produced  in stead  of th e  expected  d ibenzphenan tlirene (see n e x t 
abstrac t).

T he corresponding reaction  betw een cycZoliexenyl ci/ciohexanone a n d  9-phenanthry l- 
m agnesium  brom ide gave a  sm all am oun t of te trab en zn ap h th a len e  an d  a  p ro d u c t to 
w hich th e  spirane s tru c tu re  w as assigned, by  analogy w ith  th e  above results.

E . H . W .

82. Spectrographic Characterization of a Hydrocarbon Synthesized by Bergmann and 
Eschinazi. R . N . Jones. J .  Am er. chem. Soc., 1944, 68, 185-186.— T he u ltra -v io le t 
absorp tion  spectra  of th e  hydrocarbon  synthesized by  B ergm ann an d  E sch inazi w as
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com pared w ith  th e  spectra  of chrysene, 3 : 4-benzphenanthrene, and  3 : 4-benzfluorene. 
T he results suggested th a t  th e  new  hydrocarbon w as 9 : 9-spiroci/cto-hexanyl-3 : 4- 
benzfluorene. E . H . W .

83. The Ternary System : Dioxane-Benzene-Water. R . J .  B em d t and  C. C. Lynch. 
J .  A m er. chem. Soc., 1944, 66, 282—284.— D ata  for th e  binodal curve for th e  25° C. 
iso therm  for th e  dioxane—benzene—w ater system  are presented.

R efractive  indices an d  densities a t  25° C. of th e  b inary  system  dioxane-benzene 
an d  th e  te rn a ry  system  d ioxane-benzene-w ater a re  reported , together w ith  an  analysis 
d iagram  for th e  m iseible region of th e  la t te r  system .

I n  th e  te rn a ry  system  th e  dineric d istribu tion  is show n to  satisfy  th e  re la tion  
em ployed b y  B ancroft an d  H u b b a rd  for several te rn a ry  liquid  system s.

E . H . TV.

84. Dehydrochlorination of 3-Chloro-2 propen-l-ol : Preparation of Propargyl Alcohol.
L. F . H a tc h  an d  A. C. Moore. J .  Am er. chem. Soc., 1944, 66, 285-287.—The isomers 
of 3-chloro-2-propeu-l-ol have been prepared  b y  hydrolysis of th e  corresponding 
1 : 3-diehloropropenes. P hysical constan ts a n d  yields are tabu la ted , b u t it was n o t 
possible to  assign configurations to  th e  stereoisom ers from  th e  d a ta  available. The 
dehydrochlorination  of th e  tw o isom ers w as studied, an d  th e  lower-boiling isom er 
(a) w as found  to  be  m ore reactive. U nder th e  conditions necessary for th e  rem oval 
of hydrogen chloride from  th e  /3-isomer, no  p ropargy l w as given, b u t good yields were 
ob tained  from  th e  a-isomer an d  from  a m ix tu re  of th e  tw o isomers. E . H . W .

85. 3 : 6-Epoxy cy/cZohexene from Furan and Ethylene. X ote b y  W . X udenberg and  
L . TV. B utz. J .  Am er. chem. Soc., 1944, 66, 307—308.—T he p rep ara tion  of 3 : 5 -  
epoxvcyrfohexene from  fu ran  an d  a  few crystals of hvdroquinone ethvlene is reported .

E . H . W .

83. l-«-Alkyl-ci/ctopentanols and their Derivatives. C. R . M eLellan and  TV. R . 
E dw ards, J r .  J .  Am er. chem. Soc., 1944, 66, 409-412.— T he p rep ara tio n  and  p ro 
perties of te n  l-n-alkyl-cycZopentanoLs are described, including four com pounds n o t 
previously reported . V arious p roperties of these com pounds are com pared graphically  
w ith  re la ted  series of compounds.

T en  3 :  5-dinitrobenzoates a n d  five p -nitrobenzoates were p repared  and  their 
m elting  po in ts recorded.

Seven p - ( l-n -alkyl-cycfopentyl)-phenols were p repared  an d  constan ts are tab u la ted . 
T heir bacteriosta tic  streng ths are also recorded. E . H . TV.

87. Influence of /¡-Alkyl Groups on the Rate of a Cyclization Reaction. E . Berliner. 
J .  Am er. chem. Soc., 1944, 66, 533—535.—M easurem ents have  been m ade of th e  ra te  
of cyclization of a  series of ketones form ing 9 : 10-disubstituted anthracenes. T he 
ra te  decreased w ith  increasing leng th  of th e  a lky l groups.

An explanation  in  term s of th e  inductive effect- of th e  a lky l groups is given, b u t 
th e  a u th o r em phasizes th a t  equally  probable explanations m igh t be ob tained  from  
stereochem ical considerations.

A num ber of 9-alkyl-10-m ethylanthraeenes were prepared , a n d  th e ir  constan ts 
are listed. E . H . TV.

88. Hydrogenation of Anthracene by Tetralin. M. Orehin. J .  Amer. chem. Soc., 
1944, 66, 535-538.—W hen h ea ted  a t  one atm osphere pressure and  in  th e  presence of 
a palladium  catalyst, an thracene an d  te tra lin  gave a 30 p er cent, yield of 1 : 2 : 3 : 4- 
te trahydroan th racene . TVhen h ea ted  in  a  sealed tube, 61 per cent. 1 : 2 : 3 :  4-tetra- 
hydroan thraeene, together w ith  sm all am ounts of 9 : 10-dihydroanthracene and 
l ' : 2 : 3 : 4 : 5 : 6 : 7 :  8-oetahydroanthraeene, were obtained. T his la tte r  reaction, 
resem bling a cataly tic  hydrogenation, could also be achieved w ith  2-cyclohexanone. 
I n  a tte m p ts  m ade to  follow th e  course of th e  reactions reported , it was found th a t 
e ither an th racene  o r 9 : 10-dihydroanthracene, w hen refluxed w ith  R aney  nickel, 
gave good yields of 1 : 2 : 3 : 4-tetrahydroan thracene. E . H . TV.
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89. Nitrogen Compounds in Petroleum Distillates. XXV. Isolation and Identiflcati 
of 3-, and 4-w/cfoPentylpyridines from California Petroleum. H . C. Lochte, E- 
T hom as, an d  P . T ru itt. J . Amer. chem. Soc., 1944, 66, 550-552.— Follow ing previous 
w ork (J. Amer. chem. Soc., 1942, 66, 2753) on  bases boiling betw een 210° an d  - U  ., 
tw o isomeric cycZopentylpyridines have been isolated an d  identified as 3- a n  -eye o- 
pentylpyrid ine . T he syntheses of 2-, 3-, an d  4 -C2/clopentylpyridine are given.

E .  H .  VV.

90. Condensation of M/cZoHexene Oxide, 1 : 2-Dichloroq/cfohexane and 3 : 4-Dichloro- 
hexane with Anisole. C. C. P rice  and  G. P . Mueller. J . Amer. chem. Soc., 1944, 6o, 
628-631.—I n  th e  presence of alum in ium  chloride or boron  fluoride, 1 : 2-dichloro- 
cycZohexane or cycZohexene oxide reac t w ith  anisole g iving tw o stereoisom eric 1 : 3- 
dianisylcycZohexanes, p-cycZohexylanisole an d  4 : 4 ’-d im ethoxyterphenol. Poor yields 
of these com pounds were isolated.

3 : 4-D ichlorohexane condenses w ith  anisole to  give a  sm all am o u n t of oily p roducts 
from  w hich a  1%  yield of hexestro l d im ethy l e th e r w as isolated. E . H . W .

91. Structures of MethylenecycZobutane and of 1-Methylq/cZobutene. W . Shand, Jr., 
V. Schom aker, an d  J .  R . F ischer. J . Amer. chem. Soc., 1944, 66, 636-640.— The 
p rep ara tio n  an d  physical co n stan ts of m ethylene cycZobutane an d  1-methylcycZo- 
b u tan e  are  described. T he expected  cyclic stru c tu res for these tw o  com pounds were 
verified b y  an  electron  diffraction  investigation , b u t th e  tw o com pounds could n o t be 
d istinguished from  each o th er b y  th is  m ethod. E . H . W .

92. Studies on Diene-addition Reactions. II. The Reaction of 6 : 6-Pentamethylene- 
fulvene and Maleic Anhydride. R . R . W oodw ard a n d  H . B aer. J . Amer. chem. Soc., 
1944, 66, 645-649.— A dissociable endo-product an d  a  stab le  exo-isomer are show n to 
resu lt from  th e  ad d ition  of m aleic anhydride  an d  6 : 6-pentam ethylenefulvene. Proof 
of th e  configuration of these isom ers is given, and  th e  re la tion  of th e ir  properties and 
conditions of fo rm ation  to  th e  m echanism  of d iene-addition  reactions is discussed.

E . H . W .

93. Dielectric Constants and Dipole Moments of Acetylenic Ethers. N ote by  T. L. 
Jacobs, J .  D. R oberts, an d  W . G. MacMillan. J . Amer. chem. Soc., 1944, 66, 656-657.— 
T he dielectric constan ts an d  dipole m om ents of ethoxy-, bu toxy-, an d  phenoxy- 
acetylene a re  reported . T he dipole m om ents were calcu la ted  using th e  Onsager 
equation . D ipole m om ents of d ie th y l e ther, di-n-propyl e ther, anisole, phenetole, 
and  d iphenyl e ther were also calcu lated  in  th is  w ay, a n d  th e  resu lts  o b ta ined  com 
p a red  w ith  values from  m easurem ents in  so lu tion  or in  th e  vapour. E . H . W.

94. An Azeotrope in the System n-Butane-Methyl Bromide. C om m unication from  J .  D. 
H eldm an, J . Amer. chem. Soc., 1944, 66, 661.— A n azeotrope in  th e  system  «-butane- 
m eth y l brom ide h as been characterized , w ith  a  boiling p o in t of —4-4° C. a n d  composi
tio n  of 58-1 ± 0 - 5  m ole %  «-bu tane . E . H . W .

95. Acetylenic Ethers. IV. Hydration. T. L. Jaco b s an d  S. Searles, J r .  J . Amer. 
chem. Soc., 1944, 66, 686-689.— T he acid  catalysed  h y d ra tio n s of ethoxy-, butoxy-, 
an d  phenoxy-acety lene have  been  stud ied  a t  25° C. in  d ilu te  alcoholic solutions by  a 
dila tom etric  m ethod. T he ra te  of reaction  w as of first order w ith  respect to  e ther and 
hydronium -ion concentra tion . T he reac tion  consists of add ition  of w a ter to  th e  
trip le  bond  yielding a n  ester. A  m echanism  consistent w ith  th e  k inetics is proposed. 
T he h y d ra tio n  is very  sim ilar to  th a t  of v in y l ethers, b u t  proceeds m ore rapidly .

E . H . W .

96. The Reaction of Dibromides of Mono-substituted Ethylenes with Potassium Iodide.
D. Pressm an an d  W . G. Young, J . Amer. chem. Soc., 1944, 66, 705-709.— T he reaction  
ra te  constan ts an d  th e  hea ts  an d  entropies of ac tiv a tio n  were de term ined  for th e  
reaction  in  99%  m ethanol of po tassium  iodide w ith  m o no-substitu ted  e thylene 
dibrom ides, R C H  B rC H 2B r, where R  w as C3H 7, C6H 5, CeH 5C H 2, C H 2O H , COOH, and  
B r. T he results are discussed, an d  i t  is show n th a t  no theo re tical significance can  be
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given to  th e  effect of th e  various substituen ts, R , on th e  values of th e  heats and  
entropies of activation . E . H . W .

97. Thermal Decomposition of Substituted cydoHexenes. F. O. Rice and  M. T. 
M urphy . J . Amer. chem. Soc., 1944, 66, 765-767.— I n  a  recent discussion (J. Chem. 
Phys., 1938, 6, 489) th e  therm al decom position of cycZohexene form ing butadiene and  
ethylene has been show n to  follow th e  principle of least m otion. I t  is now reported

■ th a t  sim ilar reactions tak e  place w ith  1-m ethyl-, 3-vinyl-, and  1-phenylcycZohexene, 
where ethylene and  th e  corresponding su b stitu ted  butadienes are formed. W ith  
ethylcycZohexene, no e thy lbu tad iene  could be detected. D ipentene gave a good yield 
of isoprene, b u t 3-p-m ethene gave only propylene, no isopropylbutadiene could be 
detected . - E . H . W .

98. Configuration of the 2 : 3-Butylene Glycols. S. A. Morell an d  A. E . Auernheim er. 
J . Amer. chem. Soc., 1944, 66, 792-793.—In  studying  th e  conversion of optically  active 
2 : 3-butylene glycols to  butadiene, b y  pyrolysis of th e ir d iacetates, optically  active 
derivatives of know n configuration were isolated. B y  th is  m eans, i t  has been e stab 
lished th a t  th e  configuration of these glycols is L — ( +  ) — an d  D «  ( —) — for the  
dextro- an d  laevorotatory form s respectively. E . H . W.

99. Debromination of Pentaerythrityl Bromide by Zinc. Isolation of Spiropentane.
M. J .  M urray an d  E . H . Stevenson. J . Amer. chem. Soc., 1944, 66, 812-816.— A 
R am an  spectroscopic investigation  of th e  p roducts obtained from  reduction of p en ta 
e ry th rity l brom ide by  zinc in  aqueous m ethanol showed tw o R am an  lines n o t assign
able to  e ither th e  m ain  product, methyleneeycfobutane, or to  2-m ethyl-1-butene. A 
m ix ture  contain ing  a  larger p roportion  of th is  th ird  com pound was obtained by  
reduction  of p en taery th rity l Jjrom ide w ith  zinc in  m olten acetam ide in  th e  presence 
of sodium  carbonate  an d  sodium  iodide. T he new  com pound was isolated by  rem oval 
of th e  olefins w ith  aqueous solutions of silver salts and  w ith  brom ine. The possible 
id en tity  of th e  com pound is discussed, an d  in  th is  prelim inary  study  th e  belief is
expressed th a t  th e  isolation of spiropentane has been effected. E . H . W .

100. Reaction of Benzene with Butadiene in the Presence of Sulphuric Acid and Hydrogen 
Fluoride Catalysts, v .  N. Ipatieff, H . Pines, an d  R . E . Schaad. J . Amer. chem. Soc., 
1944, 66, 816-817.—A stu d y  h as been m ade of th e  reaction  of butadiene and  excess 
benzene w ith  sulphuric acid or hydrogen fluoride as catalysts. I n  th e  presence of 
sulphuric acid, approx im ately  1-5 moles of benzene reacted  w ith  1 mole of butadiene 
giving a 14% yield (based on benzene which reacted) o f 1 : 2-diphenylbutane. W ith  
hydrogen fluoride, approxim ately  1-2 moles of benzene reacted  w ith  1 mole of butadiene 
giving a 59%  yield of 1 : 2-diphenylbutane. E . H . W .

101. Viscosity of the Methyl Ester of Dilinoleic Acid. D. W . Young and  R . E . Bier- 
tuem pfel. J .  Amer. chem. Soc., 1944, 66, 843-844.— The kinem atic viscosity of a  
pure  sam ple of m ethy l dilinoleate over th e  range —40° C. to  100° C. is reported. The 
in terest of these results is due to  th e  ra rity  of th e  pure m aterial, and  the  fact th a t  th e  
dim er has a viscosity index (Dean and  D avis system ) of 123-0. E . H . W .

102. n-Nonatriacontane. E. Stenhagen and  B. Tagstrom . J . Amer. chem. Soc., 1944, 
66, 845-846.— The prepara tion  an d  isolation of n-nonatriacon tane are reported . An 
X -ray  study  of th e  crystals of th is  new  com pound w as m ade, and  it  was shown to 
exh ib it dim orphism . E . H . W .

103. Zinc Alkyls from Secondary Alkyl Halides. H . Soroos and  M. M organa. J. Amer. 
chem. Soc., 1944, 66, 893-894.—Difsopropyl zinc an d  di-s-butyl zinc have been p re 
pared  w ith  good yields, by  adding a  m ix tu re  of th e  secondary alkyl brom ide and  
iodide slowly w ith stirring, under controlled tem pera tu re  conditions, to  an  excess of 
zinc-copper couple. The reaction  m ix tu re  is th en  distilled under as low a  tem peratu re  
an d  pressure as possible. * E . H . W.
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104. Dissociation of Hexaarylethanes. XVI. Alkyl and Halogen Derivatives. • •
M arvel, H . W . Johnston , J .  W . Meter, T. W . M astín, J .  W hitson, a n d  C. M. u u n e i,  
J . Am er. chem. Soc., 1944, 66, 914-918.—T he dissociations, m easured  b y  th e  m agnetic  
suscep tab ility  m ethod, of tw elve new  su b s titu ted  hexaary le thanes con ta in ing  d ifferent 
a lky l groups a n d  various halogen atom s, a re  reported , an d  th e  p rep ara tio n s of these 
com pounds are described.

I t  was found, th a t  of th e  hexaary le thanes prepared , those w ith  m ixed  m- a n d  p-sub- 
s titu tio n  showed in  general a  h igher degree of d issociation th a n  m an y  re la ted  hexa-p- 
a lky lphenylethanes. T he au th o rs  a re  unab le  to  exp lain  these  u n expected  resu lts  a t  
p resen t. Since fu rth e r w ork  on these  problem s m u st be  postponed, th e  p rep ara tio n  
a n d  characteristics of a v a rie ty  of in term ediates for th e  p rep ara tio n  of re la ted  e thanes 
a re  recorded in  th is  p aper. ®-. W .

105. Surfaces of Solids. X. Extension of the Attractive Energy of a Solid into an 
Adjacent Liquid or Film, the Decrease of Energy with Distance and the Thickness of 
Films. W . D. H ark in s an d  G. Ju ra . J .  Am er. chem. Soc., 1944, 66, 919—927.— A 
therm odynam ica l theo ry  is developed an d  an  experim en tal m eth o d  is described 
w hereby i t  is show n th a t  th e  decrease of th e  energy of in term olecular a ttrac tio n  
betw een a  solid an d  a n  ad jacen t liquid  or adsorbed  film  is essentially  a n  exponential 
func tion  of th e  d istance from  th e  surface of th e  solid. I t  is ais» show n th a t  th e  film 
of w a ter adsorbed on tita n iu m  oxide (as anatase) a t  25° C. should  a tta in  a  thickness 
of five m olecular layers before sa tu ra tio n  of th e  v apour is a tta in ed . T his resu lt was 
confirm ed b y  m easurem ent of th e  th ickness of th e  film, w hich  w as show n to  be som e
w h a t g reater th a n  15 Á. (five m olecular layers). Sim ilarly th e  th ickness of th e  layer 
of n itrogen  adsorbed a t  —195° C. w as show n to  be 36 Á, or te n  m olecular layers. On 
th e  sam e solid (titan iu m  oxide) a t  0° C., th e  film  of n -b u tan e  w as show n to  be 64° Á, 
w hich corresponds to  a b o u t 11 or 12 mols. H ere th e  th ickness of th e  first layer, where 
th e  moldeules lie f la t on th e  surface, is a b o u t 4 Á, in  th e  s ix th  or seven th  layer the  
degree of orien tation  should  be sm all, while th e  surface of th e  film  should  show the  
sam e orien tation  as th a t  in  liquid  b u tan e  a t  th e  sam e tem pera tu re .

These resu lts are co n tra ry  to  L angm uir’s theo ry  of th e  general occurrence of mono- 
m olecular adsorp tion  a t  v ap o u r pressures close to  sa tu ra tio n . F u rth e r, th e  com bined 
m ono-layer p lus capillary  condensation  th eo ry  is show n to  be  incorrect. T he au thors 
em phasize th a t  these  resu lts do n o t show th a t  m onom olecular films are  non-existent, 
or th a t  cap illary  condensation  does n o t occur in  porous solids. A dsorbed films on 
p lane  surfaces are, how ever, show n to be generally  th ick e r th a n  those on porous 
surfaces. Also, from  a  s tu d y  of th e  adsorp tion  of n -b u tan e  on tita n iu m  oxide w ith  a 
tig h te r  pack ing  th a n  previously used, evidence w as ob ta in ed  w hich  ind ica ted  th a t 
capillary  condensation does n o t have  an y  significant effect on  th e  adsorption  w ith  
th is  ty p e  of powder.

W hile th e  p ap er is based  on th e  adso rp tion  of a  single solid, earlier w ork  by  th e  same 
au th o rs  shows th a t  alm ost all th e  films adsorbed on th e  surfaces of non-porous solids 
a re  h ighly  polym olecular a t  v ap o u r pressures very  sligh tly  below  sa tu ra tio n .

E . H . W.

106. A Study of Organic Parachors. VII. A Series of Saturated Hydrocarbons. O. H .
Quayle, R . A. D ay, an d  G. M. Brow n. J .  A m er. chem. Soc., 1944, 66, 938-941.— The 
densities, surface tensions, an d  parachors a re  rep o rted  for th e  no rm al paraffins from  
p en tane  to  duodecane also 2-, 3-, 4-m ethyl hep tan e , 3 -m ethyl pen tan e, an d  3-ethyl 
hexane. In  th e  norm al hydrocarbons th e  p arachor of th e  CH2 group w as 40-0, the  
atom ic parachor of H  was 15-5, an d  of C 9-0. T here  was no  a p p a re n t change in  the  
C H , increm ent as th e  chain  increased in  th e  series of n o rm al hydrocarbons. F rom  
th e  com pounds stud ied  in th is  paper, an d  from  previously pub lished  d a ta , th e  effect 
of b ranch ing  th e  chain  in  sa tu ra ted  hydrocarbons does n o t appear to  be uniform .

E . H . W .

107. The Jacobsen Rearrangement. VIH. Cyclic Systems; Mechanism. R . T.
A rnold an d  R . A. B arnes. J .  Am er. chem. Soc., 1944, 66, 960-964. T he Jacobsen  
rearrangem ent of cyclic hydrocarbons re la ted  to  hydrindene an d  te tra lin  has been 
studied . The resu lts ob tained  are given as s tru c tu ra l formulas. T he ac tion  of 
a lum inium  chloride on  6 : 7 -d iethy lte tra lin , 5 -e thy l-6-m ethylhydrindene, an d  .s.-hydnn -



dacene is described. 1 : 4-diethyl-naphthalene has been synthesized by a new 
m ethod.

A proposed m echanism  for th e  Jacobsen  rearrangem ent is discussed. E . H . W .

108. Mechanism oi Peroxide Initiated Styrene Polymerization. H. F. Pfann , D. J . 
Salley, an d  H . M ark, J . Amer. chem. Soc., 1944, 66, 983-985.—H alogen-containing 
polym ers have  been prepared  from  styrene an d  various am ounts of m -bromobenzyl 
peroxide in  th e  liquid phase a t  various tem peratu res. The brom ine contents of the

jpolym ers were determ ined gravim etrieally  an d  also by  using a  radioactive brom ine 
isotope.

The polym ers contained on th e  average betw een one an d  th ree  brom ine atom s per 
chain, if th e  viscosity average chain length was com pared w ith  th e  analy tical brom ine 
content, E . H . W .

109. Rearrangement of Alkyl Halides. F. R . Mayo an d  A. A. Dolnick. J . Amer. 
chem. Soc., 1944, 66, 985-990.— T he liquid phase rearrangem ent of norm al and  iso
propyl brom ides to  a n  equilibrium  m ixture, and  th e  effect of various catalysts and  
inh ib ito rs have been studied. F rom  analogues betw een th is  reaction  and  th e  addition 
of hydrogen brom ide to  alkenes, reaction  m echanism s have been suggested. E xperi
m ents were also m ade w ith  i- an d  Z-butyl chlorides and  th e  tw o dibrom oethanes.

P revious w ork on th e  sub ject is reviewed and  correlated w ith  th e  results now 
obtained. E . H . W .

110. Alkyl Sulphites—cycloH exyl Sulphite. L. P. K yrides. J . Amer. chem. Soc., 
1944, 66, 1006-1007.— T he prepara tion  of a lky l su lph ites by  th e  reaction  of prim ary 
an d  secondary alcohols w ith  th iony l chloride a t  low pressures is described.

ci/cloHexyl su lph ite  m ade b y  th is  m ethod  is a relatively  stable  p roduct, an d  can be 
redistilled repeatedly  w ithou t change in  composition. E . H . W .

111.* a-Methylenie Reactivity in Oleflnie Systems. Part I. The Prins Reaction with 
Propylene, j .  W . B aker. J . chem. Soc., 1944, 296-301.—Propylene reacts w ith  
paraform aldehyde in  th e  presence of a  m ix tu re  of 100% acetic and  sulphuric acids 
a t  35° to  give : (1) th e  d iaeeta te  of » -b u tan e-1 : 3-diol (63-5%), (2) th e  cyclic form al 
(14%) of th is  diol, an d  (3) 4-acetoxytetrahydro-y-pyran  (22-5%). The ra te  of absorp
tio n  of each of th e  reac tion  ingredients during  th e  course of th e  reaction  has been 
determ ined, an d  m echanism s for th e  form ation  of th e  p roducts are suggested on th e  
basis of these results. C. F . M.

112.* The Action of Aluminium Chloride on Some Phenyl Ethers. G. Baddeley. 
J . chem. Soc., 1944, 330-332.— The alky la tion  of th e  phenol nucleus is show n to  be 
exclusively in  th e  p -position  in  th e  presence of a lum inium  chloride, whereas th a t  of the  
phenol homologues is d irected b y  th e  a lky l groups present in  th e  nucleus. E th v la tio n  
occurs m ore readily  th a n  m ethy lation , an d  th e  p roducts of th e  form er are very  readily  
isomerized. C. F . M.

113.* The Metal-catalysed Reaction between Acetylene and Hydrogen. Part I. 
Nickel Catalysts. J .  Sheridan. J .  chem. Soc., 1944, 373-380.— T he ra te  of fall in  
to ta l pressure in  hydrogen—acetylene m ixture^ over nickel-pum ice catalysts increases, 
under constan t conditions, during th e  early  stages of use of th e  catalysts. T he yields 
of ethylene, ethane, and  h igher hydrocarbons, expressed in  term s of th e  acetylene n o t 
recovered, are th e  sam e on fresh an d  old catalysts. The course of reaction  in  1 : 1 
and  2 : 1 hydrogen : acetylene m ixtures on catalysts of constan t a c tiv ity  is p lo tted . 
E thy lene is produced a t  ab ou t 5 tim es th e  ra te  of e thane form ation u n til m ost of th e  
acetylene is removed. The products o ther th a n  C2 hydrocarbons have an  em pirical 
gross com position of ab ou t C4H „  an d  are form ed in  yields of 55-60%  of th e  acetylene 
n o t recovered a t  all stages of reaction, w ith  b o th  gas ratios. T he in itia l reaction  on 
catalysts of constan t a ctiv ity  is of first order w ith  respect to  hydrogen an d  of approx i
m ately  zero order w ith  respect to  acetylene. The hydrogenation  to  ethylene an d  the  
form ation of reduced polym ers of acetylene b o th  have kinetics of approx im ately  th is  
type, b u t differing slightly  such th a t  an  increase from  1 : 8  to  8 : 1  in  initial 
hydrogen : acetylene ra tio  causes an  increase from  ab ou t 40%  to  67%  in th e  y ield  of
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C2 hydrocarbons, expressed in  term s of th e  acetylene n o t recovered. E t  y  ene 
to  th e  system  acts principally  as an  in ert d iluent, an d  is ap p aren tly  ess ® 
adsorbed  th a n  acetylene on nickel. T he sam e ca ta lysts have  neg gi 6 ac 
acetylene alone u nder conditions of rap id  reaction  in  acetylene—hydrogen  m ix  • 
The results a re  discussed w ith  special reference to  previous w ork on th e  chemiOTrp^i 
of ethylene an d  acetylene.

114. Absorption Spectra. E . j .  Bowen. Progress o f Chemistry A n n u a l Report fo r  
1943, p. 12.—A brief non-m athem atieal descrip tion  is given of th e  re la tio n  between 
th e  w ave m echanical theo ry  of electronic o rb ita ls an d  m olecular ab so rp tion  spectra 
of organic substances. As a n  illu stra tion  th e  abso rp tion  spec trum  of th e  hydrogen 
molecule is given in  term s of th e  electronic o rb ita l changes. I n  single-bonded organic 
com pounds th e  o rb ita ls are essentially  ag in  character, b u t  w hen a  double bond is 
in troduced  th e  ex tra  p a ir of electrons occupy o rb ita ls in  w hich th e  binding is less 
th a n  in  th e  a orb itals, so th a t  ethylene, for exam ple, absorbs a t  longer wave-lengths 
th a n  e th a n e f  W ith  con jugated  double-bond system s th e re  is an  increase in  the  
num ber of nodal planes across th e  axis of th e  molecule— i.e., th e re  is an  increase in 
th e  an ti-bonding  electrons resu lting  in  th e  appearance of m ore abso rp tion  bands, 
th e  absorp tion  m oving to  longer w ave-lengths. T h is princip le is applied  to  th e  con
ju g a ted  polyenes, a n d  it  is show n th a t  for th e  longest w ave-length  of absorp tion  the  
reciprocal of th e  frequency squared  is a lm ost a  linear function  of th e  num ber of double 
bonds.

M ethods of calcula ting  th e  longest w ave-length  of abso rp tion  are  a t  present- too 
approx im ate  to  be of d irect use, though  som e success has been achieved in  th e  ease of 
th e  benzene molecule.

T he rep lacem ent of carbon  b y  n itrogen  or oxygen does n o t g reatly  a lte r  th e  energy 
values of th e  o rb ita ls of th e  ty p e  m entioned, and  th ere  is therefore  little  change in  the 
l ig h t absorp tion . T he oxygen a tom , how ever, h a s four electrons over an d  above 
those  sh a red  w ith  th e  carbon  in  th e  C =  O link . These a re  in  2p  o rb ita ls, an d  changes 
in  these  non-bonding electron orb ita ls are responsible for th e  w eak ketonic absorption 
in  th e  region of 3000 A.

R ecen t a tte m p ts  to  exp lain  th e  colour of dyes a re  based  on increased  resonance 
betw een a lte rn a tiv e  electronic valency stru c tu res— e.g., th e  ion  of p -n itrophenol.

0 ^ N—\  x
0  w ~  J .  W . H .

115.* Correlating Vapour Pressure and Equilibrium Constant Data. D . F. Othm er. 
Industr. Engng Chem., 1944, 36 (7), 669.— O n p lo ttin g  th e  vap o u r p ressure of hexane 
against th e  v apour pressure of w ater a t  th e  sam e tem p era tu re , a  s tra igh t-line  re la tion 
ship w as obtained, an d  because of th e  ease of w orking w ith  th e  ta b u la r  d a ta  for w ater, 
th is  substance h as been selected as th e  reference vapour-pressure  s tan d ard . I t  is 
show n th a t  on p lo ttin g  th e  equilibrium  constan ts for hydrocarbons a t  co n stan t pressure 
against th e  v apour pressure of w a ter a t  th e  corresponding tem p era tu re  on  log paper 
a  stra igh t-line  relationship  is obtained. F ro m  a  series of p lo ts of th is  ty p e  for the  
equilibrium  constan ts a t  different pressures, a  nom ogram  h as been constructed  which 
perm its th e  im m ediate evaluation  of th e  equilibrium  co n stan t a t  an y  tem pera tu re  
an d  pressure over th e  range 0-5-25 atm os. an d  a t  tem p era tu res of 50-400° F . for the  
C i-C 8 paraffin  hydrocarbons. A second nom ogram  is p resen ted  w hich perm its the  
im m ediate evaluation  of all th e  equilibrium  constan ts for th e  com ponents of a  h y d ro 
carbon m ix tu re  a t  any  p a rticu la r tem p era tu re  an d  pressure, th is  form  of p resen ta tion  
being very  useful in  p la te  to  p la te  calculations. T he precise m ethod  of constructing  
b o th  these  nom ogram s is described. j  j j

116.* Phase Equilibria in the System Ethane-Ethylene-Acetylene. J .  L. M cCurdy 
an d  D. L. K atz . Industr. Engng Chem., 1944, 36 (7), 674.— T he phase  equ ilib ria  in 
th e  above system s have been stud ied  a t  40° F . a n d  60° F . over th e  p ressure range 
50-900 p.s.i. T he following d a ta  a re  p resen ted  : v apour pressures of th e  p u re  com 
ponents, experim ental equilibrium  d a ta  for th e  b in ary  an d  te rn a ry  system s, p ressu re - 
tem pera tu re-com position  d iagram s for th e  b inary  an d  te rn a ry  system s a t  40° F . and
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60° F . showing equilibria  a t  constan t pressure and  th e  com plete pressure-com position 
d iagram  a t  40° F . in  th e  form  of a  rig h t-triangu lar prism  plo t. T he constant-boiling 
m ix tures of e thane-acety lene  and  ethylene-acety lene persist th rough  th e  triangu lar 
three-com ponent diagram s. A t constan t tem pera tu re  an d  pressure these diagram s 
have tw o phase areas. Acetylene is th e  m ost volatile constituen t in  one area and  th e  
least volatile  in  th e  o ther area. J .  W . H .

117.* Determining Fall or Rise Velocity of Spheres in Fluids. R . C. Binder. Chem. 
M etall. Engng, A ugust 1944, 51 (8), 104-105.— A ch art and  a  set of fo rm u la  are 
presented  for determ ining th e  velocity of spheres in  fluids, based on th e  use of th e  
B inder an d  R eynolds num bers. A. H . N.

118.* Viscosity of Normal Pentane. Anon. Refiner, A ugust 1944, 23 (8), 306.— A 
tab le  is given of th e  viscosity of n -pentane for tem peratures ranging from  25° to 
250° C. (inclusive), an d  pressures ranging from  sa tu ra tio n  pressures a t  25° C. up  to 
sa tu ra tio n  pressure a t  195° C., and  for o ther pressures ranging from  100 lb ./sq . in. 
up  to  1000 lb ./sq . in . The d a ta  are tak en  from  th e  paper by  H u b b ard  and  Brow n 
which appeared  in  Industria l and Engineering Chemistry, Decem ber 1943, 35, No. 12.

A. I I .  N.

119.* Chemistry in Petroleum. J .  L. Franklin . Refiner, A ugust 1944, 23 (8), 307- 
311.— The paper deals in  a  descriptive m anner w ith  th e  application  of chem istry to 
engine design, petro l, and  o ther products, special processes in  refining and  synthesis, 
and  general use of petro leum  in  war. A. H . N.

120. Chemistry of Catalytic Hydropolymerization of Acetylene. L. I. A ntsus and  A. D. 
Petrov . T ransla ted  by  J .  G. Tolpin. Refiner, A ugust 1944, 23 (8), 317-320.—A cety
lene te tram ers of branched-chain struc tu re  were ob tained  for th e  first tim e as p roducts 
of p a rtia l hydrogenation  of acetylene. Am ong th e  hydrotrim ers of acetylene, the  
following olefins were found : 1-hexene, 2-hexene, 3-hexene, 3-m ethyl-1-pentene, 
3-m ethyl-2-pentene, 2 -m ethyl-1-pentene, 2-m ethyl-2-pentene, an d  2 : 3-dimethyl-2- 
butene ; of diolefins, th e  following were found : 1 : 5-hexadiene, 3 -m ethyl-l, 4-penta- 
diene, and  2-m ethyl-2 : 4-pentadiene. T he products of exhaustive hydrogenation 
of these polym ers were found b y  R am an  spectroscopy to  contain  norm al hexane, 
3-m ethylpentane, and  2-m ethylpentane, an d  by determ ination  of th e  in tensity  of the  
absorption  spectrum  lines th e  proportions of these hydrocarbons in  th e  various 
fractions were determ ined. H ydro te tram ers of acetylene were found to  contain 
3-ethylhexenes, 2-m ethylheptenes, 3-m ethylheptenes, and  4-m ethylheptenes. The 
approxim ate  con ten t of iso-octanes was determ ined from  the  octane num ber of th is 
fraction  afte r its  exhaustive hydrogenation. A general outline of hydropoly
m erization of acetylene over a  m ixed ca ta ly st (nickel plus zinc chloride) is given, 
leading to  form ation of di-, tri-, and  tetram ers. A. H . N.

Analysis and Testing.
121. Method for Determining Individual Hydrocarbons in Mixtures of Hydrocarbons 
by Measurement of Freezing Points. A. J .  Streiff and  F . D. Rossini. R esearch P aper 
R .P . 1584, B ur. Stand. J .  Res., M ay 1944, 32 (5), 185-196.—T he am ount of a  know n 
hydrocarbon in  a n  unknow n m ix tu re  of hydrocarbons can be determ ined by  m easuring 
th e  depression of th e  freezing p o in t caused by  its  add ition  to  a given am oun t of th e  
unknow n m ixture. 2-3 ml. of th e  unknow n m ix ture  to  40 ml. of th e  pure  hydrocarbon 
are used, and  th e  results are accurate  to  ±  1 %  of th e  to ta l sample. The freezing-point 
lowering is obtained from  tim e-tem p era tu re  freezing or m elting curves w ith  a  p latinum  
resistance therm om eter. I t  is essential th a t  each m ix ture  of hydrocarbons exam ined 
be one th a t  forms an  ideal or sufficiently dilute solution w ith  each of th e  hydrocarbons 
to  be determ ined, or be fractionated  to  give solutions th a t  will. D a ta  are given for 
th e  determ ination  of four C8 arom atic hydrocarbons in  an  unknow n m ix tu re  of arom atic 
hydrocarbons. The m ethod is applicable to  th e  determ ination  of indiv idual paraffin 
or cycloparaffin hydrocarbons in m ixtures of these hydrocarbons, and  there  appears 
no reason w hy it  cannot be used for olefins. W . H . C.

D 2
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122. Theoretical Analysis of Certain Time-Temperature Freezing a n d  Melting
as Applied to Hydrocarbons. W . J .  T aylor a n d  F . D. Rossini. R esearc P
R .P . 1585, B ur. Stand. J .  Res., M ay 1944, 32 (5), 19 7- 2 1 3 .— Describes a  m ethod  
m ay  be used  analy tically  or graphically  for ex trapo la ting  th e  equilibrium  p a r  o 
tim e-tem p era tu re  freezing or m elting  curve to  give th e  freezing p o in t of a  giver* Y 0 
carbon  substance. A  m ethod  is also show n for deducing th e  freezing p o in t or zero 
im p u rity  w hich is applicable when th e  tim e-tem p era tu re  d a ta  ex ten d  over a  sum cien y 
large frac tion  of th e  m ate ria l ^rystallized or m elted . ”  •

123.* Practical Examination of Lubricating Greases. Part 5. Low-Temperature Per
formance. M. W . W ebber. Petroleum, Septem ber 1944,7 (9), 162—163. T here  is no 
s ta n d a rd  m eth o d  for d e te rm ina tion  of th e  low -tem perature  p roperties of lubricating  
greases. T here are, how ever, th ree  ty p es of m ethod  covered b y  M .A .P. D .T.D . 
specifications which are  in  general use in  th e  ind u stry , an d  these  m ethdds are described. 
T he tw o which are based  on determ ina tions of resistance to  to rq u e  are considered to 
give m ore reliable an d  useful in form ation  th a n  does d e te rm ination  of penetration , 
w hich is th e  th ird  m ethod . T here  is still need for developm ent of a  p ressure visco
m ete r for low -tem perature  testing .

T he T im ken W ear an d  L u b rican t-T esting  m achine is described, an d  has been found 
b y  th e  a u th o r to  give sa tisfac to ry  resu lts  w hen tes tin g  greases for load-carrying 
capacity , friction— an d  w ear— reducing properties.

T he copper s trip  te s t is th e  only one in  regular use for determ ining an y  tendency of 
greases to  cause corrosion. T he ty p ica l requ irem en t of B ritish  an d  A m erican specifica
tio n s of no corrosion a fte r  24 h r. a t  room  tem p era tu re  is n o t considered sufficiently 
s tringen t. Increase  in  tem p era tu re  or period  of te s t  an d  a lte rn a tiv e  m etals and 
alloys a re  suggested to  increase th e  stringency.

A  n u m b er of te s ts  for de te rm ination  of w a ter resistance of greases a re  d esc rib ed ; 
th a t  given in  A ppendix  V I to  M .A .P. specification D TD . 577 is considered to  be 
valuable. T he m ethods described can  be a d ap ted  to  m easure resistance to  o ther 
liquids. R . A. E .

124. Construction and Operation of Mobile Petroleum Laboratories. C. C ram er and
S. F . M auney. N at. Petrol. News, 13.9.44, 36 (37), 19-27.— A descrip tion  is given of 
th e  developm ent, technical features, an d  em ploym ent of a  m obile pe tro leum  laboratory , 
b u ilt in  E ng land  for th e  U .S. Forces p rio r to  th e  N o rth  A frican  invasion, an d  also of 
one b u ilt for use in  th e  invasion of F rance. I llu s tra tio n s  a re  given of th e  value  of such 
a  lab o ra to ry  in  contro l of q u a lity  of p ro ducts used  by  th e  Forces to  g u ard  against 
co n tam ination  during  d istrib u tio n  (as m an y  as e igh t handlings m ay  be involved), 
against sabotage, de te rio ra tion  during  storage, and  as a  check on q u a lity  an d  possible 
u tiliza tio n  of cap tu red  pe tro leum  p roducts . T he m ission of th e  u n it  m ay  be sum 
m arized  as : (a) R ecep tion  of tan k e rs  an d  inspection of b u lk  pe tro leum  during storage 
an d  transfer. (6) Inspection  of packaged  pe tro leum  p roducts for q u a lity  an d  id en ti
fication determ ination  w hen required , (c) In sp ectio n  of c ap tu red  enem y m ateria l 
to  determ ine th e  ex te n t of its  u tility  in  our ow n or cap tu red  m ateria l, an d  to  assist 
Intelligence Service in  g a thering  in fo rm ation  on enem y petro leum  p ro d u c ts  and  
d istribu tion .

T he laboratories are equipped to  carry  o u t specified te s ts  on gasoline, kerosine, gas 
oil, lubricating  oils/ an d  greases. T he principal source of pow er is electricity  prov ided  
b y  a  sm all generator set. A uxiliary  h eating  was p rov ided  b y  alcohol burners, and  
la te r by  b o ttled  propane. R efrigeration  is ob tained  b y  th e  use of sa lt and  ice an d  also 
C 0 2/alcohol an d  e ther m ix ture . Provision w as also m ade for a  w a ter-d istilla tion  u n it 
an d  an  am ple supply  of reagents. T he lab o ra to ry  w as constru c ted  in  tw o u n its , 
each consisting of a  s tan d ard  24-ton long-wheel-base G.M.C. a rm y  tru ck , one housing 
th e  lab ora to ry  p roper an d  th e  o th er th e  generator set, ice-box, CO., cylinders, and  
e x tra  equipm ent. A deta iled  descrip tion  is given of th e  lay -o u t of th e  u n its  an d  of 
th e  im provem ents effected in  th e  la te r labo ra to ry . T he emit w as p ro v id ed  w ith  
de ta iled  instructions on m ethods of sam pling, handling, an d  tes tin g  in  th e  field and  
allowable expedients w hen operating  u nder service conditions. A specim en of th e  
standard ized  rep o rt form  utilized  is given. D iagram s and  p h o tographs of th e  com plete 
u n its  an d  sections thereof a re  provided. ^  g
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125. A Method of Differentiation of Crude Oils Based on Chromatography, Capillary 
Analysis, and Fluorescence in Ultra-Violet Light. J .  N . M ukherjee and  M. K . Ind ra . 
Nature, 9.12.44, 154, 734.— The fluorescence in u ltra -v io le t ligh t can  be used to  differ
en tia te  betw een refined oils and  crude oils, b u t only shows m inor differences betw een 
real an d  artificial crudes. The fluorescence of fractions separated  by  chrom atographic 
and  capillary analysis is shown to  allow differentiation betw een different crudes and  
between artificial and  real crudes. A chrom atogram  is form ed on a colum n of B rock
m an  alum ina from  a  d ilu te solution of th e  oil in petroleum  ether. F ractions are then 
obtained by  successive ex traction  of th e  colum n w ith  petroleum  ether, benzol, and  
chloroform, th e  fractions a fte r rem oval of solvent being dissolved in  chloroform, and  
th e  fluorescence of th e  solutions com pared a t  equal concentrations. Capillary analyses 
are th en  carried out. M arked differences are show n in th e  fluorescence colour of th e  
fractions from  chrom atographic an d  capillary analysis from  each of the  four (artificial 
an d  n a tu ra l) crude oils. C. L. G.

Crude Oils.
126.* Occurrences and Types of Crude Oils in Rocky Mountain Region. J .  G. Crawford 
and  R . M. Larsen. Bull. Amer. Ass. Petrol. Oeol., October 1943, 27 (10), 1305-1334.—  
The application of correlation num bers to  analyses of R ocky M ountain crude oils 
indicates th a t  these oils can be grouped in to  six m ajor and  four in term ediate  types, 
which correlate ra th e r well w ith  certain  geological system s and  geographical areas. 
The indices used are those evolved by H aro ld  M. Sm ith (U.S. Bur. M ines Tech. Paper 
610, 1939). These are based on th e  entire  range of d istillation  fractions w ith  reference 
to  th e  boiling p o in t and  specific g rav ity  of each. I f  a  fraction  were composed exclu
sively of norm al paraffin hydrocarbons, th e  value of th e  index num ber would be zero. 
I f  th e  fraction  be from  a  paraffin-base crude oil of th e  usual type, its  index will n o t be 
zero, b u t will be sm all (under 15), while fractions from  in term ediate  and  naphthene 
base crudes will have  increasingly greater values for th e  indices (15-50). Values above 
50 show th a t  arom atic rings predom inate. T he index represents th e  average c haracter
istics of th e  fraction  com pared w ith  a  norm al paraffin hydrocarbon of th e  sam e boiling 
poin t, and  i t  should n o t be construed to  m ean th a t  th e  fraction  consists predom inantly  
of a hydrocarbon having th e  sam e specific g rav ity  an d  boiling point.

Oils in  th e  R ocky M ountain region range in  g rav ity  from  75° to  11° A .P .I. (0-68- 
1-00 sp. g r .) ; th e  oils v ary  in  colour from  clear to  glossy b lack th rough  various shades 
of am ber, green, and  brow n ; some are solid a t  90° F . and  others liquid a t  —50° F . ; 
th e  su lphur con ten t varies from  a  trace  to  4% .

Type I  is represented from  T ertiary  deposits in Colorado and  W yoming. The index 
graph sta rts  near index num ber 40 and  falls to  30. The oils are of interm ediate- 
paraffin base, green in  colour, negligible su lphur content, an d  h igh pour points norm ally 
70-90° F . A t tem peratures above th e  pour poin ts th ey  are very  fluid an d  have low 
Saybolt viscosities. They range in  g rav ity  from  36° to  38° A .P .I. an d  contain  15-35%  
gasoline. Cyclic com pounds (probably naphthenes) predom inate in  th e  low- and  
m edium -boiling fractions, and  paraffins in  th e  higher. T he cyclic com pounds in  the  
gasoline fraction  p o in t to  a  s tra igh t-run  product of higher th a n  average octane num ber. 
Considerable wax can be expected in  th e  higher-boiling fractions.

Type I I  is th e  ab u n d an t ty p e  of oil found alm ost th roughou t th e  Cretaceous and 
Jurassic deposits in  Colorado an d  W yoming, b u t some pre-Jurassic samples from  U tah  
an d  Lance Creek, W yoming, belong to  it. T he g raph s ta rts  w ith  an  index betw een 
15 and  25, an d  progresses upw ards to  a num ber betw een 25 and  40, seldom higher. 
T his ty p e  includes m any  paraffin-base and  in term ediate-base oils, nearly  all green in 
colour, w ith  low sulphur, low viscosity, low carbon residue, and  pour poin ts ranging 
from  below 5° F . to  65° F . The g rav ity  range is from  28° to  52° A .P .I., and  averages 
37°. Gasoline con ten t is 15-60% . The low-boiling fractions vary , b u t m edium - and  
high-boiling fractions are very constant, neither naphthenes nor paraffins dom inating 
to  any  ex ten t. A rom atics are absen t or m inim al. The octane ra ting  of stra igh t-run  
gasolines is ordinarily  low, b u t th ey  form  good refining stock an d  are su itable for 
cracking.

T ype I I I  is from  La Barge, Brenning Basin, Shawnee, in  th e  T ertiary  of W yoming. 
I t  is also found in  Cretaceous deposits a t  W ellington, C olorado; Mosser Dom e, 
M ontana ; and  in  eight sm all fields, in  W yoming. Low-boiling fractions are absent.
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Indices for th e  h ighest boiling fraction  m ay  be 5 0 - 7 0  or m ore. Su lphur con ten  is 
low, th e  colour is green, in  b o th  of w hich characte rs T ype I I I  differs from  T ype 
Type I I I  oils a re  of in term ediate , in te rm ed iate -naph thene , naph thene-m term e ^  e> 
an d  nap h th en e  base, w ith  a  g rav ity  range from  1 7 °  to  3 3 °  A . P .1 .  T hey  are  ra  l e r  
viscous. F rom  m ost of them  little  gasoline is ob tained , b u t th e  o c tane.ra ting  is u sua  y  
high, because of th e  cyclic con ten t. T hey  are valuab le  for lubrication , as m an y  o 
th e  p roducts a re  wax-free.

T ype IV  comes from  th e  Cretaceous of H idden  Dom e, an d  th e  Cretaceous an d  
Jurassic  of L ost Soldier, W yom ing. T he index-graph  h as m in im a for low- a n d  high- 
boiling fractions. T he base is in te rm ed iate  to  interm ediate-paraffin  ; su lp h u r ranges 
from  0-15% to 0-36% . Gasoline con ten t of th e  43° A .P .I. H idden  D om e oil averages 
45% , an d  th a t  of th e  28-31° L ost Soldier varies betw een 8%  an d  15% . Cyclic com 
pounds p redom inate  in  th e  low- an d  m edium -boiling fractions, an d  th e  high-boiling 
fractions con ta in  sufficient paraffinic m ate ria l to  p rev en t th e  dom inance of th e  
naph thenes. These oils are valuable  for refining. Cyclic com pounds in  th e  gasoline 
frac tion  resu lt in  a  p ro d u c t of h igh  octane ra ting , an d  th e  paraffinic high-boiling 
fractions crack  well.

T ype V is from  C retaceous a t  L ake B asin, M ontana, N o rth  McCallum, Colorado, 
a n d  G reybull, W yom ing, a n d  from  Jurassic  deposits a t  B ig M edicine Bow, W yom ing. 
These oils a re  paraffinic th ro u g h o u t th e ir  en tire  range, a n d  th e  index  num bers are 
m ain ly  below 20. Su lphur is ve ry  low. G rav ity  stan d s am ong th e  h ighest in  th e  
R ocky  M ountain  region— from  63° to  75° A .P .I. a t  B ig M edicine Bow to  44° a t  Lake 
Basin. Gasoline a t  th e  form er locality  is 80% , a t  th e  la t te r  32% , an d  is roughly 
p roportiona l to  th e  pour po in t. A liphatic  hydrocarbons ind ica te  low octane ra ting . 
H igh-boiling fractions are sm all an d  w axy.

T ype V I is w idespread in  th e  Ju rassic  of B olton  Creek, Poison Spider, Spindletop, 
an d  S team boat B u tte , W yom ing, and  from  pre-Ju rassic  a t  Soap Creek, M ontana, and 
in  m ost of th e  W yom ing fields. T he index g raph  s ta r ts  from  15 to  25, g radually  
increasing till th ere  is a  sudden sharp  rise in  th e  higher-boiling fractions to  a  peak 
of 55-70. These oils a re  of paraffin -in term ediate  an d  in te rm ed iate  base, b lack  or 
brow nish-black colour, an d  include th e  b lack  or heav y  oils of W yom ing. G ravities 
rise from  11° A .P .I. a t  R ed  Springs, W yom ing, to  35° in  th e  Sw eetw ater B asin of 
W yom ing. Gasoline varies from  0%  to  30% . Viscosities v a ry  from  40 secs, to  as 
h igh  as over 6000 secs. P o u r po in ts , ord inarily  below 5° F ., reach  as h igh  as 30° F . 
A sphaltic  m ate ria l 5 -40% . Paraffins p redom inate  in  low- an d  m edium -boiling 
fractions, b u t cyclic com pounds in  th e  higher-boiling fractions. I n  th e  high-boiling 

•  fractions arom atics a re  norm ally  p resen t, an d  m ay  dom inate these  fractions in  some 
oils. Sulphur varies from  1-0% to  4-5% , so th a t  h igh -g rav ity  oils have  to  be blended 
w ith  sweet, whiLst low -gravity  oils, because of th e  corrosive effect of th e  sulphur, 
are to p p ed  for fuel an d  road  oil.

Four-fifths of th e  oil of th e  R ocky M ountains region belongs to  T ypes I I  an d  V I, 
or to  an  in term ediate  T ype I I —V I. In term ed ia te  Types I I —I, I I —I I I ,  an d  I I —V are  
re la tively  infrequent. A. L.

127.* Cracking of Latin American Crude Oils. 4. Cumarebo. G. Egloff. Oil Gas J  
9.9.44,43 (18), 72.— T he Cum arebo oil-field is s itu a ted  near th e  n o rth  coast of Venezuela, 
an d  is one of th e  fields which are n o t properly  p a r t  of th e  L ake M aracaibo area. C um a
rebo crude oil has a  specific g rav ity  of 0-7905, an d  a  su lphur co n ten t of 0-11% , and  
contains 49%  of 400° F . E .P . gasoline. I t  is a  paraffinic crude, a n d  has a  cold te s t  of 
30° F .

The crude w as frac tio n a ted  in  a  sem i-com m ercial u n it  to  p roduce : (1) a  392° F .
E .P . gasoline which h a d  an  octane n um ber A.S.T.M . of 54, an d  a  residue ; (2) a  reduced  
crude, a fte r th e  rem oval of th e  gasoline an d  kerosine. B o th  residua  h a d  re la tively  
h igh  A .P .I. gravities, low sulphur contents, an d  h igh  se tting  poin ts.

Single-coil recycle cracking w as carried  o u t on th e  residua to  ob ta in  392° F . E .P . 
gasoline from  : (1) a t  300 p.s.i. an d  925° an d  980° F ., re spec tive ly ; (2) a t  250 p.s.i. 
an d  940° F . T he residues from  all th ree  operations conform ed to  th e  No. 6 A.S.T.M . 
fuel oil specification. T he yields ob tained  were : gasoline, 62-7% , 64-9% , a n d  54%  ; 
residuum , 20-4% , 19-5%, an d  28-6%, respectively, th e  A.S.T.M. octane num bers of 
th e  gasolines being 61, 61, and  63.

T rea tm en t of two of th e  cracked gasolines w ith  2 lb ./b rl., 93%  H 2S 0 4, n eu tra liza tio n
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w ith  caustic  soda, a n d  fire a n d  s te a m  d istilled  w ith  a  m ax im u m  still  te m p e ra tu re  of 
350° F ., n o  p lu m b ite  being  used , gave th e  follow ing re su lts  :

From  topped  
crude.

F rom  reduced 
crude.

U n tre a ted  gasoline, vol.-%  o f charge . — 64-9 — 54-0
T rea tm en t, acid . . . . . none acid none acid
G um , mg./lOO m l. copper dish :

W ith o u t inh ib ito r . . . . . 123 13 251 32
W ith  0-025% inh ib ito r No. 1 . 13 8 111 5

R eid  vapour pressure, p.s.i. — 3 — 3-5
In d u c tio n  period, m in. :

W ith o u t in h ib ito r . . . . . 330 420 580 540
W ith  0-025% in h ib ito r No. 1 . 450 850 675 910

O ctane num ber A.S.T.M. . . . . 61 59 63 60

T he results show th a t  to  ob ta in  sa tisfactory  gasolines by  acid  trea tm e n t an  average
of th ree  octane num bers is lost. T herm al refo rm ing  of th e  stra igh t ru n  gasoline
(50-9%) ob tained  b y  topp ing  th e  crude was carried ou t in  a  one-pass operation  a t
500 p.s.i. and  a t  th e  following tem peratures, 935°, 950° an d  975° F . The yields and
properties of th e  p roducts are :

Yield, pe r cent, o f  charge s tock  . 1 2 3
Gasoline . . . . . . . 86-2 83-0 71-5
R esidue . . . . .  t  . 0-6 2-1 3-6
Gias an d  loss . . . . . . 13-2 14-9 24-9
O ctane num ber of gasoline, A.S.T.M. . 61 66 70

U ntreated . T reated .
70 69

54 13
9 3

100 160
375 1230

W . H . C.

The 70 octane reform ed gasoline w as refined w ith  1 lb. 93% H 2S 0 4/brl. caustic 
washed and  re-run  as previously described. T he properties of th e  u n trea ted  and 
trea te d  gasolines a re  :

O ctane num ber, A.S.T.M. . . . . .
Gum, mg./lOO m l. copper dish :

W ith o u t inh ib ito r 
W ithou t 0-025% inh ib ito r No. 1 

In d u c tio n  period, m in. :
W ithou t in h ib ito r . . . . . .
W ithou t 0-025% inh ib ito r No. 1

128.* Engineering Fundamentals. Properties and Characteristics of Crude Oils. F. B.
Plum m er. Oil Gas J ., 7.10.44, 43 (22), 99.— The physical p roperties of crude oils in 
relation  to  p roduction  are outlined. The composition of M id-Continent crude oil is 
given showing th e  am ounts of th e  C j-C j hydrocarbons and  residue a t  2000 and  12 p.s.i. 
L iberation  of gas from  th e  crude oil during  production  m ay  be of two types : flash 
an d  differential vaporization . U sually  a  com bination of th e  tw o typ es occurs, th e  
la tte r  predom inating.

The properties v ita l to  p roduction  are described ; th ey  are : g rav ity  an d  viscosity, 
for m ovem ent th rough  th e  s a n d ; adhesion an d  surface tensions, for ease of recovery ; 
solvent power, for holding in  solution th e  paraffin w a x es; pressure exerted  by  th e  
gaseous com ponents, for driving th e  oil in to  th e  wells.

The effect of gas-liberation on th e  properties of th e  oil is discussed, and  th e  results 
of experim ental w ork of several au thorities are n o ted  :

(1) a t  a  pressure of 2400 p.s.i. an d  a  concentration  of 45 mol. % of gas, the  
viscosity of a  crude oil was reduced 25%  from  its  original value by  th e  rem oval 
of g a s ;

(2) th e  surface tension  of oil is ab ou t one-th ird  as m uch when sa tu ra ted  w ith  
gas a t  2000 p.s.i. as for th e  oil a t  atm ospheric pressure ;

(3) crude oils of lower specific g rav ity  have lower surface and  adhesion tensions ;
(4) m axim um  solubility of paraffin occurs in  paraffin hydrocarhons of abou t 

th e  com position of hexane.

Paraffinic base oils are generally found in  th e  geologically older and  deeper s t r a ta ;
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nap h th an ic  base oils in  th e  younger s t r a t a ; asphaltic  base oils from  s a- ow 
a n d  from  lim estone deposits.

A tab le  shows th e  characteristics of crude oils in  different rock form ations.
vv. Jtl. 1- •

Gas. 
129.* Variation in Composition of Natural Gases of Southern Ischimb Oilfield. G. D-
G alpem . B ull. Acad. Sci. U .S .S .R .  (D iv . Tech. Sci.), 1943, 8, 26—34.- A n inv es tig a 
tio n  of th e  ch aracte r of gases occurring in  th is  oilfield, th e ir  d is trib u tio n  a n d  origins. 
T he com position of th e  gas varies regu larly  from  th e  cen tre  of th e  field ou tw ards, th e  
concen tra tion  of hydrogen sulphide, carbon  dioxide, m ercap tans, lower hom ologues of 
m ethane, d ropping from  th e  cen tre  ou tw ards, w hilst th e  m eth an e  concen tra tion  rises. 
T ables of analyses of gases a re  given a n d  m aps of th e  oilfield show ing th e  d istribu tion  
of gases. T he origins a n d  m odes of fo rm ation  of th e  gases a re  discussed as well as th e  
geological aspect of th is  oilfield. D. A.

Engine Fuels.
130.* Mollier Diagrams for Theoretical Alcohol-Air and Octane-Water-Air Mixtures.
R . W iebe. Industr. Engng Ghem., 1944, 36 (7), 672.— I n  Industr. Engng Ghem., 1942, 
34, 577, th e  Mollier d iagram s w ere p resen ted  for th e  above sy s te m s ; F ig . 2 of th is  
a rtic le  is incorrect, an d  th e  corrected  d a ta  a re  jo w  presen ted . T he-change, however, 
does n o t affect any  of th e  calculations or d a ta  previously  presen ted . J .  W . H .

131.* Alcohol in Motor-Car Operation. E . W . S tein itz. Petroleum, N ovem ber, 1944, 
7 (11), 202-203.— Before th e  w ar, alcohol fuels were used  extensively on th e  C ontinent, 
b u t  only to  a  lim ited  ex te n t in th is  coun try , w here a b o u t 1J- m illion gals, o f alcohol 
p .a . w as used  in  such blends. Po litical an d  econom ic reasons for th e  extensive C onti
n e n ta l use are given. A fter th e  w ar, q u an titie s  of surplus syn th e tic  e th y l an d  m ethyl 
alcohol m ay  becom e available  from  p lan ts  co nstructed  for w ar purposes. A car
b u re tto r , designed b y  th e  au th o r, w hich enables a n  engine to  be o p erated  on m ethy lated  
sp irits  once i t  has been w arm ed up  sufficiently, is illu stra ted  an d  described. W hilst 
fuel consum ption  on alcohol fuel w as lower in  re la tio n  to  gasoline th a n  expected  on a 
calorific value basis, th e  add itional gadgets requ ired  a n d  th e  ex h au st odour a re  
ad m itted  defects.

T he use of 13-18%  of w ater-free alcohol b lended w ith  p e tro l confers advan tages in 
respect of an ti-knock  ra ting , cleanliness of com bustion, an d  increase in  pow er o u tp u t 
ob tainab le , w ith o u t loss of acceleration  or ease of sta rtin g . A voidance of spillage on 
p a in t w ork  an d  in itia l cleansing of fuel system  are  p o in ts to  be observed. Reference 
is m ade to  th e  use of alcohol b lends for racing  purposes, an d  to  recen t te s ts  which 
ind ica te  advan tages to  be o b ta ined  by  in jection  of alcohol in to  th e  m ix tu re  a fte r  leaving 
th e  carb u re tto r. R . A. E .

132. Patents on Engine Fuels. J .  A. Chenicek (U niversal Oil P ro d u c ts  Co.). U .S.P. 
2,346,662, 18.4.44. Appl. 8.4.40. T he ca ta ly tic  effect of m eta l com pounds on h y d ro 
carbon d istillate  is suppressed by  add ing  to  th e  d istillate  a  sm all p o rtio n  of a  m etal- 
free condensation  p ro d u c t of an  orffcohydroxy arom atic  a ldehyde an d  a  p rim ary  alkane 
m ono-am ine.

J .  A. Chenicek (U niversal Oil P ro d u c ts Co.). U .S .P . 2,346,663, 18.4.44. Appl.
8.4.40. T he ca ta ly tic  effect of m eta l com pounds on h y d rocarbon  d istillates is su p 
pressed b y  add ing  to  th e  d istillate  a  sm all am o u n t of a  condensation  p ro d u c t of a n  
ortftohydroxy arom atic  a ldehyde an d  a  p rim ary  a lkanol am ine.

G. W . Orelup. U .S .P . 2,346,780, 18.4.44. A ppl. 8.12.41. A fuel tre a tin g  com 
position consists of an  a lk y l-su b stitu ted  d iphenyl an d  a  d y estu ff su itab le  for colouring 
pe tro leum  p roducts . H . B . M.

Gas Oils and Fuel Oils.
133. Patent on Gas Oils and Fuel Oils. C. E . H em m inger (S tan d ard  C a ta ly tic  Co.). 
U .S .P . 2,346,754, 18.4.44. Appl. 9.12.39. A n oil gas con tain ing  hydrogen  is genera ted  
from  heavy  hydrocarbon  residues in  th e  following w ay. T he residues a re  passed
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th rough  a  reaction  zone into which steam  an d  a  free oxygen-containing gas are in tro 
duced. T hus p a rtia l com bustion of th e  residues is effected, and  th e  reaction  zone is 
m ain tained  a t  a  sufficiently high tem p era tu re  to  decompose th e  u n b u m ed  portion  of 
th e  residue in to  gases rich in  hydrogen and  contain ing  free carbon. T he stream  of 
gases and  residue is passed th rough  th e  zone a t  a  velocity  g reat enough to  p reven t 
su b stan tia l accum ulation  of carbon. D ecom position gases are rem oved, and  a fte r  
separation  of free carbon therefrom  th ey  are re tu rned  to  th e  reaction  zone.

H . B. M.

Lubricants.
134.* Effect of Natural Sulphur Compounds and Peroxides on the Oxidation of Lubricat
ing Oils. G. H . Denison. Industr. Engng Chem., 1944, 36 (5), 477.—I f  th e  su lphur 
com pounds are rem oved from  a  refined lubricating  oil, i t  is show n th a t  th e  oil has a  
negligible resistance to  oxidation, an d  th a t  th e  presence of su lphur com pounds inh ib its 
th e  oxidation. I t  is also show n th a t  th e  oxidation  ra te  is controlled b y  th e  concentra
tion  of organic peroxides and  th e  la tte r  are reduced b y  th e  n a tu ra lly  occurring sulphur 
com pounds. The organic peroxides also control th e  ra te  of bearing  corrosion, such 
corrosion, being due to  th e  ab ility  of th e  peroxides to  convert th e  m eta l in to  th e  oxide 
which readily  dissolves in  th e  acidic constituen ts developed during  oxidation.

J .  W . H .

135. Patents on Lubricants and Lubrication. E . W . Cook an d  W . D. T hom as (American 
C yanam id Co.). U .S.P. 2,344,392, 14.3.44. Appl. 8.11.41. A crankcase lub rican t 
consists of a heavy  m eta l sa lt of th e  dicapryl ester of dithiophosphoric acid in  lu b ricat
ing oil.

E . W . Cook an d  W . D. Thom as (Am erican Cyanam id Co.). U .S.P. 2,344,393,
14.3.44. Appl. 18.2.42. A lubricating  oil has incorporated  in  i t  n o t less th a n  0-1% 
b y  weight of a  zinc sa lt of diam yl dithiophosphoric acid.

E . W . Cook an d  W . D. T hom as (Am erican Cyanam id Co.). U .S.P. 2,344,395,
14.3.44. Appl. 16.6.42. A lubricating  oil has adm ixed w ith  i t  0T -3-0%  of a  com 
pound of th e  general form ula :—

o —r 3—o —P—o —r 3—o

f ( ^ R ,

R 2  11*2 n

R x an d  R 2 are m em bers of th e  group consisting of hydrogen an d  alkyl radicals, a t  
least one R  being an  alkyl radical. T o tal carbon atom s in  R j and  R 2 are a t  least 8. 
R  3 is an  alkylene radical containing 2 -4  carbon atom s inclusive. A  is a  m em ber of 
th e  group consisting of hydrogeh an d  m eta l salt-form ing radicals, and  n  is th e  valence 
of X .

E . L ieber (S tandard  Oil D evelopm ent Co., Delaware). U .S.P. 2,344,886, 21.3.44. 
Appl. 2.1.41. A lub rican t is p repared  from  a  hydrocarbon oil and  a  com pound of 
th e  form ula :—

r 4n —o< ^ >

R  is a  hydrocarbon radical. The com pound is p resen t in  sufficient am oun t to  p rev en t 
deterioration  of th e  oil in  th e  presence of oxygen.

F . W . K avanagh , B. B. FarringtoD , an d  J .  O. C layton (S tandard  Oil Co. of Cali
fornia). U .S .P . 2,344,988, 28.3.44. AppJ. 21.11.38. A lu b rican t is prepared  from  
a  hydrocarbon oil, a  m eta l p henate  hav ing  an oil-soluble su b stitu en t in  an  ary l radical 
thereof, and  a  hydroxy  ester having a t  least one hydroxyl group no m ore th a n  2 
carbon atom s rem oved from  a  carboxyl group. The ester is p resen t in  sufficient 
q u an tity  to  stabilize th e  oil against oxidation, and  th e  phenate  in  sufficient q u an tity  
to  augm ent th e  action  of th e  inhibitor.
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S. M. R o b erts (Texas Co.). U .S .P . 2,345,156, 28.3.44. Appl. 15.1.41. A lu b ric a t-  
ing oil has added  to  i t  a  sm all p roportion  of po lyvalen t m eta l sa lt o an  org 
of a  phosphorus acid. T he ester is selected from  th e  group consisting o l aiKy 
n ap h th en y l esters. A sm all p roportion  of a  su lphurized f a tty  m a eria 
incorporated  in  th e  com pound.

E . W . Cook a n d  P . H . Moss (Am erican C yanam id Co.). U .S .P . 2,345,239, 28.3.44. 
Appl. 28.8.43. In co rp o ra ted  w ith  a  m ineral lubricating  oil th ere  is a n  effective am oun t 
of a  com pound of th e  group consisting of those hav ing  th e  general form ula .

0H
B y  ^ - S n - ^ _ N / ^ ‘

R "
R '  an d  R "  are radicals of th e  group consisting of hydrogen a n d  a lky l radicals, a t  least 
one being a n  a lky l r a d ic a l ; R " r an d  R " "  are a lk y l rad icals of from  1 to  5 carbon 
a tom s inclusive, an d  n  is a  whole nu m b er n o t g reater th a n  2.

G. H . D enison an d  P . C. C ondit (S tan d ard  Oil Co. of C alifornia). U .S .P . 2,346,155,
11.4.44. A ppl. 23.2.42. A  lu b ricatin g  com position is p rep ared  from  a  hydrocarbon  
oil, a n  e ther of an  elem ent of group V I-B  of th e  Periodic T able  an d  selected from  the  
class consisting of su lphur, selenium , an d  tellu rium . T he e th e r is p resen t in  sufficient 
q u a n tity  to  stabilize th e  oil against oxidation . To enhance th e  action  of th e  e ther a 
sm all am o u n t of a  sa lt of a n  organo-inorganic acid  is added.

B. B. F arrin g to n , V. M. K ostainsek , an d  G. H . D enison (S tan d ard  Oil Co. of Cali
fornia). U .S .P . 2,346,156, 11.4.44. A ppl. 16.2.42. A  paraffin  w ax  th iom er is added 
to  lub ricating  oil to  in h ib it corrosion activ ity .

B. B. F a rrin g to n , V. M. K ostainsek , an d  G. H . D enison (S tandard  Oil Co. of Cali
fornia). U .S .P . 2,346,157, 11.4.44. A ppl. 16.2.42. A  lub ricating  oil has incorporated 
in  i t  0-1-2%  by  w eight of a  po lyvalen t m eta l sa lt of a n  organic acid, 0-1-2%  Sy weight 
of a  m ulti-bridged th ioa lky l, an d  0-05-2%  of a  m eta l sa lt of a n  inorganic acid  con
ta in in g  an  organic su b s titu en t.

R . E . B u rk  (S tandard  Oil Co., C leveland, Ohio). U .S .P . 2,346,356, 11.4.44. Appl.
11.6.40. A  h eav y  d u ty  lu b rican t is m an u fac tu red  from  a  hyd ro carb o n  oil an d  small 
am ounts of a n  inorganic phosphorus-prov id ing  ag en t from  a  group consisting of 
phosphorus an d  phosphorus sulphide, a n d  a  d iam inodiphenylm ethane derivative.

R . E . B u rk  a n d  E . C. H ughes (S tandard  Oil Co., C leveland, Ohio). U .S .P . 2,346,357,
1 1 .4 .44 . A ppl. 24.12.41. A h ig h -tem p era tu re  lu b rican t com prises a  hydrocarbon  
oil an d  n o t m ore th a n  3%  each of a  sa lt of a n  organic acid  of low v o latility , and  a 
n itrogen-contain ing  d iphenyl m ethane  derivative . T he lu b ric an t p rom otes com 
b ustion  of carbonaceous deposits a n d  h igh  s tab ility  in  th e  c rankcase  of in ternal- 
com bustion  engines.

C. W inning an d  J .  G. M cNab (S tandard  Oil D evelopm ent Co., D elaw are). U .S.P. 
2,346,808, 18.4.44. Appl. 7.5.40. A petro leum  lu b rican t h as ad d ed  to  i t  0-01-5%  
of a n  a liphatic  alcohol hav ing  a t  least 8 carbon  a tom s, a n d  0-02-2%  of a n  oil-soluble 
m eta l sa lt of a n  a lk y la ted  phenol. H . B . M.

Special Hydrocarbon Products.
136.* Petroleum and Coal Products in the Foundry. A non. Petroleum, A ugust 
1944, 7 (8), 132.—Vol. 36 (1942—3) of th e  Proceedings o f the Institu te  of B r itish  Foundry- 
men  contains references to  th e  use of pe tro leum  an d  coal p ro d u c ts  in  fou n d ry  p rac tice . 
Some of th e  m ore im p o rtan t aspects touched  on are  given w ith  page references. These 
include th e  use of oil-fired furnaces in  cast-iron  m anufactu re , th e  u tiliza tio n  of m ineral 
oils in  p a r t  su b stitu tio n  of vegetable, anim al, or fish oils in  th e  m an u fac tu re  of core
binders, th e  use of coke-fired an d  oil-fired furnaces in  b rass an d  iron  foundries, w ith  
h in ts  on  fuel conservation  an d  m ethods of ob tain ing  m axim um  efficiencies, an d  th e  
use of creosote p itch  and  p itch  as fuel. T ables show th e  iodine values an d  func tions 
of various oils used  as core-binders. R . a .  py
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137.* Wax Production. Anon. Petroleum, A ugust 1944, 7 (8), 132.— According to  
in form ation  recently  released by  P.A .W ., th e  o u tp u t of all types of petro leum  waxes 
by  ab o u t 50 refineries in  th e  U.S. in  1943 reached th e  record of 330,000 tons. Micro- 
c rystalline  waxes a re  in  sho rtest supply, and  are th e  only varieties sub ject to  control 
a n d  p rio rity  allocation. O u tp u t of such grades in  1944 is estim ated  a t  60,000 tons, 
an d  investigations are in h an d  to  ascertain  th e  types of p rep ara tion  in  which a  larger 
p roportion  of paraffin w ax m ay  be used. Applications of th e  m icro-crystalline waxes 
are  listed, and  include special packings for Services, desensitizing bom bs, de-icing 
dopes for aeroplanes, and  proofing com position for boots against m u stard  gas. Im 
provem ents in  th e  m anufactu re  of w axed packing m ateria ls effected during  th e  w ar 
a re  expected to  resu lt in  a  big expansion of th e  use of such m ateria ls in  th e  fu ture.

M odern w axed papers in  a  24-hour te s t have show n a  transm ission of m oisture as 
low as 0-2 gm. pe r 100 sq. in. a t  100° F . R . A. E .

138.* Peat-Wax from Chatham Island. E . O. M acpherson and  W . G. H ughson 
(N.Z. D ept, of Scientific an d  In d u stria l Research). Petroleum, October 1944, 7 (10), 
186.— F ifty  th ousand  acres, or th ree-quarte rs of C hatham  Island, which lies 536 
miles E . of New Zealand, is covered w ith  p ea t of different ages and  origins. To 
investigate  possibilities of developm ent, channels 6-8 in. deep were cu t across rep re
sen ta tive  sections, an d  sam ples tak e n  from  th e  b o tto m  of these channels. Samples 
v a ry  in  colour from  ligh t brow nish to  alm ost b la c k ; tex tu re  varies w ith  origin, b u t 
is usually  of a  well-humified cheesy consistency, and  w as probably  largely derived 
from  mosses. The p ea t is rem arkable for its w ater-re ta in ing  capacity , and  is very 
difficult to  dry . The m oorland deposits are th e  m ost w idespread and  im portan t, and  
con tain  peat-w ax. T hey are 10-14 ft. in  thickness and  laid  on a  variable b u t firm 
bedrock. The sam ples exam ined gave an  average of 9-4% w ax of m . p t., 73° C. 
com pared w ith  a  M ontan w ax yield of 6 -10%  of m . p t. 75-80° C. from  Germ an 
lignite. B oth  G erm an and  Bovey T racy M ontan waxes are considered superior to  
C hatham  Island  peat-w ax, though  th e  la tte r  could probably  be im proved by refining. 
D istribu tion  of w ax is p a tchy , so a  detailed survey would be required  to  select suitable 
working areas, b u t  W isner’s workings east of K aingaroa have possibilities, as the  
average w ax conten t is 12-9% and  a  bu lk  sam ple collected in  1944 showed 17-6%. 
T he w ax could be used for some of th e  purposes for which M ontan w ax is used, b u t 
since tran sp o rt and  power facilities are lacking, i t  is considered th a t  New Zealand 
p ea t deposits m erit prior consideration for comm ercial developm ent. R . A. E .

139.* Peat-Wax from Chatham Island. Part II. E . O. M acpherson and  W . G. 
H ughson (N.Z. D ept, of Scientific an d  In d u stria l Research). Petroleum, October 
1944, 7 (10), 201.—T he m ethod  of handling and  drying th e  samples, th e  ex traction  
of th e  w ax b y  m eans of chloroform, and  suggested m eans of im proving wax quality  
by  rem oval of th e  “  asphaltic  ’’ .constituen t are described. Tables show loss on air 
drying, p roxim ate analysis of a ir-dried p eat, w ax yield, and  m elting po in t of samples 
from  various localities. R . A. E .

140.* Liquid Paraffin and Related Compounds. M. D. Beach. Petroleum, Novem ber 
1944-, 7 (11), 206.— Chemical inertness an d  th e  wide range of physical properties of 
th e  paraffin series of hydrocarbons enable th e ir u tilization  for a  w ide v a rie ty  of p u r 
poses— e.g., th e  ligh t va rie ty  used in  nasal sprays, liquid paraffin for m edicinal purposes 
an d  cosmetic m anufacture , soft and  h a rd  paraffins for cosmetics, etc. Reference is 
m ade to  m odifications in  th e  B ritish  Pharm acopoeia specification in  1936 in  respect 
of cold test, sulphuric acid  tes t, and  viscosity, and  th e  reason for these changes are 
given. In  applying m edicinal oil for laxa tive  purposes, i t  m ust be rem em bered th a t  
th e  oil n o t only is devoid of n u tritiv e  value, b u t will reduce th e  benefit obtained from 
food in  th e  system  a t  the  tim e of application  and  rem ove fat-soluble v itam ins, such as 
C, in  solution.

The lite ra tu re  regarding carcinogenic properties of oils is surveyed, and  reasons for 
suspecting th a t  som e of th e  positive resu lts  reported  for m edicinal paraffins m ay be 
due to  use of sam ples n o t complying w ith  th e  B .P . specification given. The conclusion 
reached is th a t  liquid paraffin of a  very  high stan d ard  of p u rity  is available, and 
if used w ith  m oderation and  intelligence, is one of th e  safest an d  m ost satisfactory  of 
laxatives. R . A. E .
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141. Patents on Special Hydrocarbon Products. A. P . A nderson (Shell Oil Co., 
California). U .S .P . 2,344,016, 14.3.44. Appl. 25.2.42.— A  corrosion p ro tec tio n
com position for m etals consists of a  norm ally  gaseous hydrocarbon  oil, sub stan tia lly  
free from  asphalt, an d  a  sm all am o u n t of a  hydrocarbon  w ax am ine su b stan tia lly  free 
from  chlorine. T he am ine is a  reaction  p ro d u c t of ch lorinated  paraffin  w ax and  
am m onia.

G. H . D enison an d  P . C. Condit (S tandard  Oil Co. of C alifornia). U .S .P . 2,346,153,
11.4.44. Appl. 2.8.40. A hydrocarbon  oil has in co rpora ted  w ith  i t  a  h igh-m olecular - 
w eight d ialky l th io e th er oxidation  inh ib ito r an d  a n  a c tiv a to r for th e  th io e th e r con
sisting of a  sa lt of an  acid  of phosphorus contain ing  an  organic su b stitu en t.

G. H . D enison an d  P . C. C ondit (S tandard  Oil Co. of California). U .S .P . 2,346,154,
11.4.44. Appl. 2.§.40. A  hydrocarbon  oil h as m ixed w ith  i t  a  sufficient q u a n tity  o f  
a  m eta l ph en ate  to  in h ib it deterio ra tion , an d  a  po lyvalen t m eta l sa lt of phosphoric 
acid  contain ing a n  organic su b stitu en t. H . B. M.

Derived Chemical Products.
143.* The Obtaining of Lubricating Oil Emulsions by Using the Sulphonation Products
of Shale Tar as Emulsifiers. A. M. B erkengeim  an d  E . F . Po lun ina. J . A p p l. Chem. 
(U .S .S .R .) ,  1943, 16 (11-12), 345-350.—-With a  view  to  finding rep lacem ents for th e  
sa lts  of n aph then ic  an d  su lphonaphthen ic  acids as emulsifiers for cu ttin g  oils, in 
v estigations were m ade in to  th e  use of sh a le-tar fractions. F o r th is  purpose th e  210- 
350° C. frac tion  of a  high  (6% ) su lphur shale t a r  w as su lphonated  a n d  subsequently  
neu tra lized . A fte r num erous experim ents th e  following em ulsion base com position 
w as finally recom m ended :

%•
M ineral (spindle) oil . . . . .  75-80
Sodium  sa lt o f su lphonated  shale oil 
W ate r . . . . . .
C austic soda . . . .

5-10
14-8
0-2

U nlike previously  used  m ix tures, th e  above is emulsifiable in  th e  c o ld ; th e  re su lta n t 
m ix tu re  m ay  be d ilu ted  w ith  w a ter as desired. Aqueous em ulsions con ta in ing  5 -10%  
of th e  above m ix tu re  were found to  hav e  considerably b e tte r  resistance to  electrolytes 
th a n  norm al cu ttin g  oils, th u s  u p  to  2%  NaCl, 3%  N a2C 0 3, 1%  N aO H , an d  5%  
H 2S 0 4 m ay  be added  w ith o u t re su lta n t breakdow n. T he em ulsions a re  also resis tan t 
to  tem p era tu re  (8 h r. a t  190° C .) ; th e  base itself, how ever, h a s only a  m oderate  
s tab ility , b reak ing  dow n a fte r  ab o u t 35 days a t  room  tem p era tu re .

Surface tension  m easurem ents on em ulsions of vary in g  concentra tions gave results 
in  th e  range 0-53-0-64, C u tting  oils m ade as above ex h ib it sligh t corrosive properties, 
w hich m ay, how ever, be com pletely in h ib ited  b y  th e  add ition  of 0-55%  of N a2C 0 3.

V. B.

143.* Physical Properties of Alkylated Phenols. W . A. P ardee  a n d  W . W einrich . 
In d u str . Engng. Chem., 1944, 38 (7), 595.— The a lk y la tio n  of phenols w ith  u n sa tu ra te d  
hydrocarbons is becom ing of increasing im portance, an d  physical d a ta  fo r these  
com pounds are  essential for th e  design of p roduction  p lan ts. P hysical p roperties are  
g iven for 56 a lk y la ted  p h en o ls; th e  d a ta  given include m elting  poin ts, boiling po in ts , 
densities, viscosities, refractive  index, v ap o u r pressure, th erm al co n d u ctiv ity , la te n t 
an d  specific heats, h e a t of com bustion, an d  h e a t of reac tion  for th e  a lk y la tio n  process.

J. W. H.

Coal, Shale and Peat.
144.* Phenols in Shale Tar. V. A. L an in  an d  M. S. G orokholinskaya. J .  A p p l. 
Chem. ( U .S .S .R .), 1943,16, 47-49.— E x am ination  w as m ade of th e  phenols in  cracked 
(liquid phase) ta r  ob tained  from  E sto n ian  shale. A  phenol w ith  m elting  p o in t 108° C. 
a fte r  recrysta lliza tion , was, th rough  its  am ine, identified as 2 : 6-d im ethy lhydroquinoh

V. B.
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145.* Chemical and Technical Investigation of the Bituminous Shales from the Manturov 
Deposit. E . I. K azakov, N. G. E d el’shtein  and  A. F . Chegis. J .  A pp l. Chem. ( U .S .S .R .), 
1943, 16, 72—77.— E xam ination  of a  num ber of shales from  th e  M anturov deposit 
(Gorki area) showed these to  be a  possible source of liquid fuels. Analysis of th e  average 
a n d  b est (upper layer) shales gave th e  following results.

Average, % . B est, %.
M oisture . . . . - . 21-2 14-7
A s h   57-3 44-8
Sulphur (on dry) . . . .  4-6 5-6
T a r ...................................................................12-9 18-2

The ta r  (d 0-966, S 6-3% , phenols 2-9%) yielded th e  following cuts :

Vol. d-% . d. S, % .
Gasoline (end p o in t 200° C.) . . 21 0-824 7-0
In term ed ia te  c u t (200-225° C.). . 7 : ^
Diesel fuel (225-360° C.) . . . 58 0-946 5-7
R esidue . . . . .  14 —- —

In  addition , there  is recoverable from  th e  gas form ed on re to rting  th e  shale a  ligh t 
casinghead ty p e  of gasoline, am ounting  to  0-36% on th e  d ry  shale of average quality . 
This gasoline has d  0-679, S 1-4%, boiling range 30-85° C. T he h igh  S an d  low Ca 
conten t of th e  shale ash  render i t  unsu itab le  for use in  th e  building industry . Y. B.

146.* Oil from Shale. K. V. K nibb. Petroleum, O ctober 1944, 7 (10), 180-181.—A 
historical survey is given of th e  shale-oil industries of. Scotland, E sthonia , Sweden, 
Jap an , an d  U .S.S.R ., together w ith  available d a ta  on oil production  in  th e  p a s t and  
reserves of oil-shale available in  these and  o ther countries. D etails are given of th e  
experim ental w ork on oil p roduction  from  shale carried o u t in  th e  U .S. Im provem ent 
in quality  of some of th e  fractions {e.g., gasoline) obtained b y  s tra ig h t d istillation  of 
th e  crude shale oil is desirable, and  m ay  be achieved b y  m odern petro leum  processes. 
To date , oil p roduction  from  shale involved tw o principal operations—m ining and  
re to rting—th u s  rendering  p roduction  expensive. R ecently  a  process for electrical 
heating  and  ex traction  of oil from  shale in  th e  beds w ithou t m ining has been inven ted  
b y  Dr. L ungstrom , an d  erection of an  experim ental p lan t is proceeding in  Sweden. 
Oil shale in  th e  U .S. is regarded as a  reserve against dwindling oil supplies, and  m ay 
be utilized  a t  a  la te r  da te , w hen perhaps some new  technique, such as th e  L ungstrom  
m ethod, and  new  trea tm e n t processes have been evolved. R .-A . E .

147.* The Science of Coal-to-Qil Conversion. Part VI. Summary and General Con
clusions. W . D. Spencer. Petroleum, O ctober 1944, 7 (10), 184-185.— Y ields of 
saleable gas, coke, m otor sp irit, diesel oil, ta r  acids, and  p itch  ob tainable  per to n  of 
coal carbonized by  low -tem perature carbonization (also coupled w ith  hydrogenation  
or synthesis) an d  b y  h igh-tem peratu re  carbonization in  coke-ovens, horizon tal and  
vertical re to rts, are com pared and  discussed. Com parison is also m ade betw een raw- 
m ateria l requirem ents and  product yields ob tainable  from  synthesis an d  hydrogenation  
processes. T he use of b o th  processes in  G erm any for m ilita ry  requirem ents arises 
from  th e  d iversity  of p roducts obtainable an d  th e  fac t th a t  raw -m aterial requirem ents 
are non-com petitive. T he possibility  of linking a  m odified F ischer process w ith  th e  
carbonization an d  petroleum -refining industries w ith  a  view  to  providing a  large 
range of p roducts for th e  chem ical industries in  th is  coun try  is discussed.

T here is little  possibility  of m uch increasing oil yields from  carbonization  processes. 
D evelopm ent of coal processing as a  m eans of producing chem icals is considered to  be 
of im m ediate im portance, b u t  developm ent w ith  a  view  to  oil production , should 
dem and and  prices increase considerably, is also needed for th e  fu ture. R . A. E .

148.* Oil Shales of Central Texas. F . B. P lum m er. Oil Gas J .,  7.10.44, 43 (22), 
66.— Oil-shales of th e  Llano region of C entral Texas a re  confined to  th e  B a rn e tt 
form ation of th e  U pper M ississippian age. T he ex ten t and  geological aspects of th is  
form ation a re  described an d  shown in  a  m ap. Sections of th e  shale p its  of th e  San 
B aba outcrop show th e  oil concentration  in  th e  shale. The B a rn e tt shale is described
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as a  b lack  an d  brow nish-black, extrem ely  th in-bedded , soft, petroliferous, som ew hat 
carbonaceous shale w hich w eathers to  a  yellowish-brow n or yellow ish-grey colour. 
I ts  m inerological characte r an d  th e  m ethods of sampling an d  tes tin g  are  described. 
T he results from  th e  re to rtin g  te s ts  ind icate  : (1) th a t  th e  oil co n ten t varies g rea tly  
in  different p a r ts  of th e  section, a n d  from  locality  to  lo c a lity ; (2) u sua lly  th e  richest 
shale was th e  least w eathered, an d  th e  least oxidized p o rtio n  w as found  n ear th e  
bo tto m  of th e  p i t ; (3) th e  richest shales were found in  th e  b o tto m s of valleys.

T he average yield  of oil from  63 sam ples w as 13-61 gallons p e r to n , th e  h ighest being 
over 40 gallons p er ton . T he oil from  four sam ples has specific g rav ities of 0-908— 
0-952.

I t  is concluded th a t- th e  shale is of little  com m ercial value  as a  source of crude oil 
unless large deposits of th e  richest shale can  be located , an d  unless pe tro leu m  becom es 
largely exhausted . H ow ever, th e  shale is w o rth y  of research  from  th e  p o in t of 
processing an d  p roduction  of by-products. W . H . C.

149.* British Research on Petroleum Substitutes. Part I. Basic Materials. R . M.
B ridgw ater. Petroleum, N ovem ber 1944, 7 (11), 190-192,— T he series of articles of 
w hich  th is  is th e  first p a r t  is designed to  sum m arize progress m ade p rio r to  1939 on 
researches d irected  tow ards th e  p roduction  of pe tro leum  su b s titu te s  from  indigenous 
sources. T he shale deposits in  D orset, Norfolk, an d  n ear E d in b u rg h  are  considered 
as d irect sources of petro leum  p roducts .

R aw  m ateria ls considered for p roduction  of su b s titu te s  include p e a t, n a tu ra l gases 
from  coal an d  oil borings, sewage gas, lignite, cannel coal, b itum inous coal, a n d  a n th ra 
c ite . T he availab ility  of these  m ateria ls in  th e  U .K . is ind icated .

Coals a re  classified according to  ty p e , an d  analyses an d  p roduction  d a ta  of th e  
v a rio u s classes a re  given.

R esu lts ob tained  b y  th erm al decom position, so lven t ex tractio n , a n d  chem ical 
degrada tion  of coal w ith  a  view  to  ascertain ing  its  chem ical co n stitu tio n  are  su m 
m arized  an d  discussed. R . A. E .

Miscellaneous Products.
150.* Plastics from Petroleum Hydrocarbons have had Spectacular Growth. A. L.
Foster. Oil Gas J . ,  10.6.44, 43 (5), 55.— A brief review  is given of th e  developm ent 
of p lastics an d  of th e ir  increasing p roduction  from  petro leum , w ith  p a rticu la r  respect 
to  th e  a lky l celluloses and  polyvinylidene chloride. E th y l cellulose is o b ta ined  by  
trea tin g  cellulose w ith  ethylene or w ith  e th y l chloride, p roducing a  range of p roducts 
of m elting  po in ts 165—195° C., w hich m ay  be colourless, tran sp are n t, translucen t, or 
opaque. T hey  are used  in  th e  m anufactu re  of p lastic  k itch en  w are  a n d  o th er com 
m ercial articles, in  refrigeration  u n its , an d  in  h igh -altitude  p lane installations (owing 
to  th e ir  high shock resistance a t  low tem pera tu res), an d  in  p ro tec tiv e  wrapping's an d  
coatings. M ethyl cellulose is o b tained  b y  trea tin g  cellulose w ith  m eth y l chloride 
a n d  dim ethy l su lphate , an d  is a  w ater-soluble p ro d u c t used  as a n  emulsifier, detergen t, 
th ickener, etc ., in  pharm aceu tical an d  sim ilar p repara tions, an d  as a n  adhesive, an d  
in  dyeing an d  prin ting . Polyvinylid ine chloride p lastics from  chlorine a n d  ethylene 
are  available in  tw o types, one being b lack  an d  opaque, used  for heav y  tu b in g , an d  th e  
o th e r a  light, translucen t, yellowish-w hite p ro d u c t for sm all tu b in g  a n d  fab ricated  
p roducts . I t  w ith stan d s h eating  to  240-280° F ., is se lf-extinguishing on ignition, 
unaffected  b y  ageing or co n tact w ith  m etals or w ater, an d  is used  largely  for tu b in g  
an d  ta n k  linings to  resist corrosion. I t  is also used  for w ear-resistan t fabric  
im pregnation  an d  as a  packaging film to p ro tec t m eta l equ ipm ent from  ru st.

C. L. G.

151.* Synthetic Rubber. Part H. Bibliography and Survey. A non. Petroleum, 
Septem ber 1944, 7 (9), 158-160.— A tab le  shows th e  trad e  nam es of various ty p es  of 
syn the tic  rubber, th e  first available lite ra tu re  reference, th e  co u n try  of m an u factu re , 
scale of p roduction , chem ical s truc tu re , an d  brief deta ils of th e  m eth o d  of m an u fac tu re  
of each ty p e  listed. A n extensive b ib liography of th e  sub ject is also p rovided.

R . A . E .

152. Heat Stability Features New Group of Synthetic Resins. A non. Chem. M et. 
E ng, A ugust 1944, 51 (8), 109.— A  v ery  brief discussion of a  new  series of silicone
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p roducts is given. Silicone p roducts include w ater-like fluids th a t  rem ain  as fluid 
as w a ter a t  th e  tem pera tu re  of dry  ice. O ther fluids are available th a t  re ta in  th e  
consistency of honey over a  wide tem pera tu re  range. Also, there  are varnishes and  
resins for use in  electrical equipm ent where h igh-tem perature  operation  is desired, 
and  lubricating  greases for uses involving h igh  tem peratures, low tem peratures, and  
chem ical resistance. All th e  group of silicones are characterized by  th e ir  tem pera tu re  
stab ility , inertness, w ater-proofness, and  excellent dielectric properties.

The sam e issue of Chemical and Metallurgical Engineering contains fu rth er descrip
tio n  of th e  properties of different series of these p roducts on pages 135 and  136. 
Greases th a t  function  a t  —40° F . or a t  500° F . are described. A. H . N.

153.* The Outlook for Synthetic Rubber. Anon. Petroleum, A ugust 1944, 7 (8), 
135.— Planning  P am phle t No. 32 issued in  New Y ork, 1944, en titled  “ The Outlook 
for Synthetic  R u b b er,”  b y  M. A. Brenner, an  economic analyst of W ar P roduction  
B oard, is reviewed. The probable com petitive post-w ar position of th e  synthetic  
ru bber ind u stry  is sum m arized as : (1) Neoprene, B una-N , and  Thiokol will probably  
hold th e ir  position  as special purpose ru b b e rs ; (2) Buna-S m ay  equal or surpass 
n a tu ra l ru bber for ty re  usage ; (3) b u ty l will probably  be able to  com pete w ith  n a tu ra l 
rubber on a  price basis an d  to  surpass i t  for inner tu b in g  m an u fa c tu re ; (4) new 
varieties m ay  combine th e  desirable p roperties w ith  fewer lim itations. Possibilities 
of converting  bu tad iene  an d  styrene p lan ts  to  o ther uses are discussed. Econom ic 
ad ap ta tio n  of polym er p lan ts  to  o ther purposes is unlikely.

Post-w ar supply an d  dem and, G overnm ent policy, an d  th e  outlook for conversion 
of existing facilities a re  discussed, an d  m uch sta tis tica l d a ta  included. A tab le  of 
com parison of p roperties of n a tu ra l an d  various synthetic  rubbers is ex tracted  from  
th e  original pam phle t. R . A. E .

154. New Insecticides and the War Effort. R . C. R oark . Chem. and Eng. N ews,
10.9.44, 22 (17), 1464.—A review  is given of th e  insecticides an d  fum igants being 
developed to  replace p y re th ru m , rotenone, and  inorganic arsenical and  coppef com 
pounds, which are  in  sho rt supply. G reater use is being m ade of fluorine compounds 
— sodium  fluoride for control of cockroaches an d  lice, sodium  fluosilicate for m o th 
proofing an d  grasshopper baits, an d  cryolite for codling m oth , co tton  boll worm  and  
leaf worm , bean  beetle control, and  to  some ex ten t for co tton  boll weevil, against 
which i t  is less effective th a n  calcium  arsenate. New p reparations of nicotine, which 
is in  good supply, are being developed—nicotine ben ton ite  for codling m oth  and  corn- 
borer control an d  nicotine aerosols for greenhouse work. Fum igan ts such as m ethy l 
brom ide are being m ore w idely used for pest control in  stored  vegetables, cereals, for 
delousing and  bed-bug control, and, w hen m ixed w ith  chlorinated  hydrocarbons, for 
grain  fum igation. Acrylonitrile, trichloracetonitrile, th e  nitroparaffins, an d  1 : 1 -  
d ich loro-l-n itroethane are also prom ising fum igants. D. D. M ixture (1 : 2-dichloro- 
p ropane and  1 : 3-dichloropropylene derived from  petroleum ) gives good control of 
soil nem atodes and  wire worms. M any hundreds of syn thetic  con tact insecticides 
have been p a ten ted , particu larly  th iocyanates and  isothiocyanates, th e  la tte r  being 
m ore irr ita n t to  m an  and  m ore injurious to  fru it and  foliage. T he m ost widely used 
p y re th ru m  substitu tes include L ethane 384 (2-butoxy-2--thiocyanodiethyl ether), 
Loro (dodecylthiocyanate), and  T h an ite  (largely isobornylthiocyanoaeetate). One 
of th e  m ost prom ising synthetic  insecticides is D .D .T. (2 : 2-bis-(p-chlorophenyl)- 
1 : 1 :  1-trichloroethane), which m ay  be used  in  dusts, aqueous dispersions, solutions 
o r emulsions for th e  contro l of a  large v a rie ty  of ag ricu ltu ra l and  h o rticu ltu ra l pests. 
V ery m any  synthetic  stom ach poisons have been p a ten ted , largely for m oth  control— 
e.g., th e  E ulans (one of these is a pentachlorodihydroxy triphenylm ethanesulphonic 
acid). These have possibilities in  th e  agricultural field. As lead-arsenate substitu tes, 
phenothiazine controls codling m oth , b u t interferes w ith  colour form ation  in  apples 
an d  affects th e  skin of operators. I t  is also useful for th e  control of worms in  sheep, 
horses, etc. Phenothioxin  is a  useful rotenone su bstitu te , and  xan thone is toxic to  
codling m oth. P y re th rin  activato rs developed include IN  930 (fsobutyl undeeylene 
amide) D H S (ethylene glycol e ther of pinene), sesame oil, p iperine, an d  certain  
benzam ide derivatives. Organic fungicides of value include 2 : 4-diam inodiphenyl- 
am ine, phenothiazone, dim orpholine th iu ram  disulphide, and  ferric dim ethyl dithio- 
carbam ate. The m ost im portan t developm ent in  th e  application  of insecticides is
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th e  use of aerosols (solutions of th e  insecticide in  a  low-boiling liqu id  sue as reon, 
u n d er pressure), th e  fine p artic le  size of w hich is claim ed to  enhance oxiei y . 
Sim ilarly, v ery  finely d ivided phenothiazine an d  P aris  Green is claim ed to  ^e ^ ore 
effective, b u t  th ere  is a  lim iting  size.

155. Insecticides and Fungicides. Some R ecent D evelopm ents Surveyed. Anon. 
Chem. Tr. J .,  10.11.44, 115 (2999), 491.— See A b s trac t No. 154. G. D. G.

156.* The Synthetic Rubber Programme Plant Investment and Production Costs.
A non. N at. Petrol. N ew s, 13.9.44, 36 (37), 28.— T he in v es tm en t a n d  p roduction  
costs for syn the tic  rubber, based  on figures supplied  b y  th e  R u b b e r R eserve Com pany 
as supervisors of th e  G overnm ent-ow ned syn the tic  ru b b e r p lan ts , a re  gix en. Dewey 
in troduced  th e  rep o rt w ith  a  s ta te m en t on th e  place of ru b b e r in  th e  w ar effort, and 
estim ates th a t  th e  post-w ar w orld dem and  w ill use  a ll th e  crude ru b b e r w hich presen t 
p lan ta tio n s can provide, together w ith  th a t  from  th e  low-cost producers of syn the tic  
ru b b er. T he rep o rt deals w ith  th e  general s itu atio n , an d  gives a  review  o f th e  chief 
sy n the tic  rubbers, from  w hich  B una-S, N eoprene-G N  B u ty l ru b b e r w ere chosen as 
th e  real basis of th e  sy n the tic  ru b b er program m e. A  tab le  gives th e  com parison of 
th e  p resen t p rogram m e w ith  th e  B aruch  C om m ittee R ecom m endations, an d  shows a 
considerable difference betw een  th e  ra te d  capacities of th e  p rogram m e a n d  those 
recom m ended b y  th a t  Com m ittee, b u t  i t  is th o u g h t th a t  th e  p resen t program m e 
corresponds to  probab le  consum ption. C harts a re  p rov ided  to  show  th e  estima te d  
d irec t costs of b u tad iene  from  alcohol an d  petro leum , a n d  for th e  costs of sty rene  for 
ty p ica l prices of benzene an d  e th y le n e ; a n d  of GR-S fo r ty p ica l prices of bu tad iene 
a n d  sty rene. O perating  costs of neoprene-G N  a n d  b u ty l p la n t a n d  of butad iene, 
sty rene, a n d  co-polym er p la n t a re  given. T here is a  sum m ary  of th e  ru b b e r p ro 
gram m e capacities, giving p ro d u c tio n  an d  inv estm en t for th e  various p lan ts.

G. A. C.

157.* Rubber Director’s Final Report Forecasts Huge Post-War Demand for Crude 
and Synthetic. Anon. N a t. Petrol. N ews, 13.9.44, 36 (37), 28-56.— A t th e  request 
of th e  R u b b er D irector, rep o rts have  been  p rep ared  b y  responsible G overnm ent 
officials on  : (a) P la n t investm en t an d  p ro d u c tio n  costs re la tin g  to  th e  U .S. G overn
m en t sy n the tic  ru b b e r program m e, (6) e stim a ted  costs a n d  sales realizations of n a tu ra l 

.an d  syn the tic  ru b b er as of Ju n e  30th, 1944, (c) p re-w ar costs of p roduction  for p la n ta 
tio n  rubber. R ep o rts  (a) a n d  (6) a re  included in  th e  p resen t article .

I n  an  in troduction  to  th e  reports, th e  R u b b e r D irector expresses th e  opinion th a t  
th e  dem and for ru b b er a fte r  th e  w ar w ill be fa r g rea te r th a n  th e  cap acity  of th e  w orld’s 
p lan ta tio n  before th e  w ar, an d  th a t ,  in  consequence, th ere  w ill be  a  large dem and for 
B una S as well as speciality  sy n the tic  rubbers , th e  ex te n t of w hich  is estim ated  a t  
400,000-600,000 tons. A n tic ip a ted  cost of syn th e tic  p ro d u c tio n  w ill te n d  to  control 
w orld prices of crude rubber.

R ep o rt (a) details th e  syn the tic -rubber program m e, th e  changes m ade to  th e  original 
p lan , cu rren t an d  estim a ted  u ltim ate  an n u al capacities of p lan ts , a n d  th e  quan tities 
of bu tad iene  produced  from  various sources. T ables give de ta iled  in fo rm ation  on 
th e  location, capacity , a n d  cost of th e  p lan ts  concerned. F o r B u n a  S production , 
G overnm ent-ow ned bu tad iene  factories hav e  a  ra te d  ann u al capacity  of 626,000 tons, 
and  represen t an  estim ated  in vestm en t cost of $347,000,000 ; corresponding figures 
fo r sty rene are  188,500 tons an d  $83,000,000, an d  for copolym er p lan ts  705,000 tons 
an d  $162,000,000. Includ ing  neoprene an d  b u ty l ru b b e r p lan ts , th e  to ta l  U .S. 
G overnm ent investm en t cost is ab o u t $700,000,000, an d  ra te d  an n u a l capac ity  of 
th e  p lan ts  is 827,000 tons. U ltim a te  capacity  is e stim a ted  to  be  a b o u t 25%  greater. 
M uch in form ation  is also given on p resen t an d  estim a ted  post-w ar d irec t operating  
costs of bu tad iene, styrene, copolym er, neoprene, a n d  b u ty l ru b b e r p lan ts . Owing 
to  th e  h ig h  cost of alcohol, bu tad iene  from  th is  source is five tim es as expensive as 
from  petro leum  sources a t  p resen t, an d  i t  w ould ap p ea r th a t  b u tan e  a n d  b u ty lene  
dehydrogenation  p lan ts  are likely to  be  th e  low-cost p roducers of th e  fu tu re . A ssum 
ing certa in  values for raw  m ate ria l i t  is considered th a t  in  th e  post-w ar pe rio d  p ro 
duction  costs as low as 6-7 c. a  Id. for bu tad iene, A-5 c. a  lb . for sty rene, an d  10-7 c. a  
lb . for B una  S are possible, in  th e  cheapest p roducing p lan ts . These figures exclude 
am o rtiza tion  an d  in te res t charges, selling expenses, a n d  provision  for p rofit, w hich
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i t  is e stim ated  m ay  ad d  2 -4  o. a  lb. to  th e  costs. D irect costs a t  p resen t are a round  
35 c. a  lb. from  R eport (6), and  are  doubtless due in  p a r t  to  high cost of bu tad iene and  
th e  fa c t th a t  production  was n o t th en  in  full swing. R . A. E .

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

158.* Water Cooled Bearings : TJhe Problem of Corrosion. A. H. S tu art. Petroleum, 
A ugust 1944, 7 (8), 140-145.—A n investigation  has been carried o u t to  ascertain  
conditions governing th e  corrosion of steel shafts in con tact w ith  g raphite  in  th e  presence 
of w ater, w ith  special reference to  th e  em ploym ent of w ater-cooled resin-bonded 
bearings incorporating  graphite . This corrosion is due to  electrolytic action, and  th e  
conditions which govern incidence of corrosion in  th e  system  are described. Im 
p o rtan t factors which control these conditions are particle  size an d  presence of im 
purities in  th e  graphite. The use of a  p u re  colloidal g raphite  will ten d  to  reduce cor
rosion, especially where th e  particles are bonded w ith  a  resin. Inclusion of such 
graph ite  in  th e  cooling w ater will also ten d  to  reduce corrosion, as well as reducing 
coefficient of friction. Control of p H  value of th e  cooling w ater is also of g reat 
im portance. R . A. E .

159.* Motor Vehicle Power Plants and Transmission Line Units. R . Cass. Refiner, 
August 1944, 23 (8), 305-306.—This article  is an  e x trac t from  a paper p resented  before 
th e  Los Angeles C hapter of th e  Society of A utom otive Engineers. Only th a t  p a r t  of 
his paper dealing w ith  fuels has been used. I t  is significant th a t  th e  m anufacturer 
of $ ie  diesel engine is concerned ab ou t th e  quality  of fuel indicated  for th e  post-w ar 
period, th e  refiner is concerned ab o u t th e  num ber of diesel engines th a t  will be available 
for consum ing fuel. The indications are th a t  ou tstand ing  advance in  diesel engines 
will be noticed as a  consequence of th e  war. A. H . N.
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BOOK REVIEWS.
Kurs Eksploatatzii Neftyanuikh Mestorozhdenii (Course on the Exploitation oi Petroleum 

Deposits). Part I. The Physical Basis oi the Obtaining oi Petroleum and the 
Principles oi the Development oi Petroleum Deposits. B y I .  M. M urav ev an d
F . A. T rebin. P p . 352. Moscow, 1937.
T he book is based on a  series of lectures delivered to  stu d en ts  a t  th e  Moscow 

Petro leum  In s titu te . A fter a  v ery  brief discussion of th e  m ain  geological features 
of oilfields, th ere  is a  som ew hat m ore de ta iled  tre a tm e n t of th e  n a tu re  of oil bearing  
s truc tu res, an d  of porosity . A sh o rt survey of th e  p roperties of crude petro leum , 
w ith  p a rticu la r reference to  surface tension, follows.

N a tu ra l gas is touched  upon, including a n  e lem entary  tre a tm e n t of th e  gas laws. 
Oilfield w aters a re  given a  ch ap ter, w hich includes an a ly tica l d a ta  on  w aters from  
several U .S .S .R . fields. P ressure  an d  tem p era tu re  conditions in  n a tu ra l oil reser
voirs, including th e  p ressure effects of edge w aters, a re  n e x t considered.

T he physics of oil an d  gas m ovem ent w ith in  th e  oil-bearing stru c tu re  is fairly  
th ro u g h ly  d ealt w ith , p a rticu la rly  w ith  regard  to  i ts  influence on reservoir 
draijiage.

T he p ro d u c tiv ity  of wells is discussed, a n d  a  sh o rt accoun t given of th e  m ethods 
of e stim ating  underg round  reserves. T he book concludes w ith  a  consideration 
of oilfield developm ent principles—nam ely , factors such as well spacing, and  the  
like.

The w ork as a  whole is a  n o t unsuccessful a tte m p t to  produce a  com pact account 
of th e  p rac tica l aspect of th e  p roduction  side of th e  in d ustry , addressed to  th e  reader 
w ith o u t previous oil experience or technical tra in in g  (a lthough  a  certa in  slight 
knowledge of m athem atics is assum ed). E ach  section has a  b ib liography  of original 
sources, alm ost exclusively R ussian  or R ussian  tran sla tio n s of A m erican  work.

V. B.

A Review of the Literature on the Oxidation of Bituminous Materials with Special
Reference to Road Tar. B y R . P reston , M.Sc., F .R .I.C . (Chemical R esearch
L abora to ry , T eddington, M iddlesex.)
T he failure of b itum inous carpe ts is o ften  determ ined  b y  th e  developm ent of 

b rittleness of th e  b inder, described generally  as “ w eathering  ”  o r “ ageing,” and  
ascribed b y  m any  observers to  loss of vo latile  m a tte r  b y  evapora tion . I t  is now  
believed th a t  o th e r factors, an d  p a rticu la rly  ox idation , a re  responsible for th e  
n o tab le  increase in  v iscosity  observed on th e  exposure of ro ad  ta r  to  th e  action  of 
w eather for long p e rio d s ; for exam ple, in  one case as m uch  as 93%  of th e  increase 
in  v iscosity  th a t  occurred  in  ro ad -ta r on  indoor exposure w as found  to  be due to  
changes o th er th a n  vo latilization . B y  m aking  a  su itab le  allow ance for ox id a tio n  
in  in te rp reting  certa in  labora to ry  d u rab ility  te s ts  of road  ta r , th e  R o ad  T a r  R esearch  
Sub-Com m ittee of th e  D .S .I.R . were able to  establish  a  degree of s ta tis tica l corre la
tio n  betw een these  resu lts an d  th e  du rab ility  of th e  ta rs  on th e  road.

O bservations on th e  effects of th e  exposure of ta rs  to  th e  a tm osphere, h e a t, ligh t, 
an d  oxygen have  been reported  b y  several investigators, n o tab ly  in  recen t years 
b y  J .  G. M itchell, w orking a t  th e  Chemical R esearch  L ab o ra to ry  u n d er th e  aegis 
of th e  R oad  T ar R esearch C om m ittee of th e  D .S .I.R ., an d  i t  is reasonab ly  e s ta b 
lished th a t  ta rs  undergo chem ical changes on  exposure to  oxygen u n d er various 
conditions of ligh t and  h eat, which resu lt in  considerable increases in  v iscosity  an d  
free carbon conten t. L igh t accelerates th e  reaction  w ith  oxygen, b u t  in  its  absence, 
th e  ra te  of oxidation  falls off w ith  tu n e— i.e., is a u to -re ta rd an t. H e a t an d  p ressu re  
increase th e  ra te  of oxygen absorption , an d  th e  increase in  free carbon  c o n ten t is 
roughly p roportional to  th e  am oun t of oxygen absorbed.

Accelerated lab o ra to ry  te s ts  sim ilar to  S tan d ard  te s ts  for th e  ox idation  of lu b r ic a t
ing oils, an d  em ploying considerably h igher tem p era tu res th a n  are  m et on  th e  ro a d ,
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are n o t sa tisfactory  for classifying road -ta rs in  order of susceptib ility  to  oxidation  ; 
th ey  have indicated, however, th a t  basic constituen ts of ta r  appear to  be p rim arily  
a ttack ed , and  th a t  .free carbon increased considerably u nder these  conditions of 
oxidation.

O ther m ateria ls of th e  bitum inous class, asphaltic  b itum en, m ineral oils, etc ., 
suffer changes on exposure to  oxygen, producing insoluble p roducts—asphaltenes, 
e tc .—analogous to  th e  free carbon portion  of tars , bu t, in  sp ite  of th e  am oun t of 
w ork th a t  has been carried out, th ere  is still m uch scope for fu rth e r research in  th is  
field. T he increase in  “ insolubles ”  resulting  from  th e  oxidation  of th is  class of 
m ateria ls is ap paren tly  due to  th e  increased m olecular sizes arising from  polym eriza
tion , condensation, and  intram olecular reactions. T he im portance of oxidation 
as i t  affects th e  serviceabilty  of m ineral oils has called for m uch research w ork in 
th is  sphere, th e  results of which have established certain  generalizations of restric ted  
scope. Generally speaking, th e  arom atic types of u n sa tu ra ted  hydrocarbons, and  
p a rticu larly  those of th e  polynuclear kind, give a u to -re ta rd an t ox idation-tim e 
c u rv e s ; aliphatic  hydrocarbons, particu larly  if u n sa tu ra ted , and  naphthenes are 
au tocata ly tic  in  th e ir reaction  w ith  oxygen. In  consequence, th e  deterioration  
of coal-tar from  oxidation would be expected to  be less th a n  th a t  of petroleum  
products contain ing  m ore of th e  paraffinic and  naph then ic  class of com pounds. 
The susceptib ility  to  oxidation  of m ixtures of different chem ical groups is n o t 
found to  be a  simple function of th e  oxidation  of th e  com ponent groups of th e  m ix 
tu re , and  b e tte r resistance to  oxidation  m ay  therefore be ob tained by  suitable 
blending of com ponents.

The oxidation  reaction is catalyzed by certa in  m etals and  th e ir salts, of which 
iron is th e  m ost im p o rtan t of th e  com m oner m etals. Conversely, oxidation  can 
be inh ib ited  in  th e  case of m ineral oils b y  th e  add ition  of certain  com pounds, m any 
of which are derivatives of th e  arom atic class. Such com pounds are already 
present in  coal ta r  as m ajor constituen ts, and  therefore determ ine its  ra te  of ox ida
tion  ra th e r th a n  control it, as in  th e  case of sm all proportions of inhibitors in 
m ineral oils.

Copies of th e  rep o rt are available on application to  th e  Superin tendent, Chemical 
R esearch L abora to ry , Teddington.

BOOKS RECEIVED.
Developments and Trends in American Industries. Oil Mining and Refining : High 

Octane Gasoline. P p . 9. U n ited  S ta tes Office of W ar In form ation , Am erican 
Em bassy, 1, Grosvenor Square, W . 1.
E xcerp ts from  trad e  m agazine articles an d  o ther sources giving a  b road  survey 

of im p ortan t technological and  scientific developm ents and  trends in  U .S. oil- 
m ining and  refining in  recen t years.

Science and Technology in the Oil Industry. M. A. K apelyushnikov. Society for 
C ultural R elations w ith  th e  U .S .S .R ., 98, Gower S treet, W.C. 1.

Statutory Rules and Orders, 1944. No. 988. E m ergency Pow ers (Defence). Benzole 
and Coal Spirit (G.B.) Pp. 10. H.M .S.O., Y ork  House, K ingsw ay, W .C. 2.
Price 3d. net.

Polish Fortnightly Review. 15.11.44, No. 103-104. P p . 8. Polish M inistry of 
In form ation , S tra tto n  House, S tra tto n  S treet, London, W . 1.
This num ber of th e  Review  contains articles on th e  following subjects :—

Polish Petroleum and Natural Gas Production.
Polish Natural Gas Industry.
Organizational and Financial Structure of the Polish Oil Industry.
Poland's Oil Problem.

The Purpose of an International Oil Agreement. Address by  Joseph  E . Pogue, Vice- 
P resident of th e  Chase N ational B ank  of th e  City of New Y ork, before th e  In te r 
s ta te  Oil Com pact Commission.
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La Economia del Petroleo en Colombia. E . O spina-R acines. P p . 107. E d ito ria l 
A ntena, S.A., B ogota, Colombia.

Report of Conferences on Standardization of Screw Threads and Cylindrical Fits.
P p . 38. Com bined P roduction  an d  Resources B oard . London, A u g u s t-  
Septem ber 1944.

Proceedings, 24th Annual Meeting of the American Petroleum Institute. Section IV. 
Production. Vol. 24, 1943. P p . 482. A m erican P e tro leum  In s ti tu te , 50 W est 
F if tie th  S treet, New Y ork  20, U .S.A. Price 50 cents.
This section includes papers on Production , a  Sym posium  on Corrosion of Pipe- 

Lines, a  Sym posium  on Secondary-R ecovery M ethods, B ib liography on Secondary 
R ecovery, a  pap er on  th e  S tan d ard iza tio n  of E lectric-L og H eadings an d  Standing- 
Com m ittee R eports of th e  D ivision of P roduction .



INSTITUTE NOTES.
J a n u a r y , 1945.

A NEW DEPARTURE BY THE INSTITUTE.
When the inner history of the present war comes to be told, one 

of the most impressive chapters will concern the contribution of the 
petroleum industry in this country to the prosecution of the war. 
Much of what has been and is being done is necessarily still on the 
secret list, but the way in which the industry has co-operated with 
the Services and Government Departments is no secret. Not least 
of the industry’s co-operative efforts has been in the direction of 
researches in the applications and testing of fuels, lubricants, and 
other products.

The Institute of Petroleum has been quick to grasp the oppor
tunity  of carrying this co-operative spirit in research into the era 
which lies ahead of us, and has now taken a sound lead in establishing 
the machinery to sponsor work on this basis for the benefit of the 
industry and those it serves.

In  March of this year the Council set up an ad hoc Committee 
to  examine the best means of undertaking fundamental research 
under I.P. sponsorship. This committee reported back to the 
Council, and its recommendations were embodied in the Council’s 
decision along the following lines :—

P r i n c i p l e s .

I t  was decided tha t the methods of tackling research of a co
operative nature can be classified as follows :—■

1. Eundamental scientific research which can be conducted 
better in university laboratories than in industrial laboratories.

2. Co- operative research in industrial laboratories on problems 
of general interest to the petroleum industry.

3. Co-operative research in which the off industry as a whole 
is interested jointly with another industry or body.

4. Applied research on problems of interest to the petroleum 
industry, bu t falling outside the normal professional and 
scientific interests of those engaged in the industry. Possible 
examples are the medical problems connected with the use or 
handling of petroleum products and agricultural research 
connected with the use of petroleum products or derivatives 
in agriculture.

R e s e a r c h  C o m m i t t e e .

A strong committee of the Council, to be known as the Research 
Committee, was set up to be responsible for carrying out the policy
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determined by the Council from time to time in regard to  problems 
involving co-operative research.

The Research Committee was constituted as follows :—

V. C. I l l i n g .

Mr. Tett was elected Chairman, and subsequently Dr. D. A. Howes 
and Mr. S. M. Blair were co-opted as members of the Committee.

As financial and accounting questions are obviously involved, the 
Chairman of the Finance Committee is an ex officio member of the 
Research Committee.

The functions of the Research Committee are to decide whether 
any project submitted is suitable for the Institute’s sponsorship, 
and to ascertain whether such research will be supported by members 
of the industry. This decision will be taken in line with the 
Institu te’s view th a t it is not concerned with ad hoc problems, bu t 
only with fundamentals of general interest in the field of petroleum 
technology.

Having agreed th a t a piece of research is suitable for sponsorship 
by the industry, the Research Committee will establish a Group, 
and appoint from its members a Chairman of the Group. The 
Group will include only representatives of those interests or com
panies whom the Research Committee has ascertained agree to 
support the particular project and who have experts actively engaged 
on similar work. In  addition, recognized experts in the field of 
work concerned may be co-opted. This Group then becomes 
responsible for initiating, organizing, and directing the research, 
and is also responsible for determining how any expenditure involved 
shall be apportioned among the contributing members. The Group 
is required to report to the Main Research Committee a t regular 
intervals on the general progress of the project, but not necessarily 
on the scientific results obtained. I t  is also required to have regular 
progress reports prepared for the benefit of its own members, and 
such reports are available, for an agreed period, only to members of 
the sponsor companies. After the lapse of this period the reports 
will normally be published by the Institute.

F i r s t  P r o j e c t — T h e  H y d r o c a r b o n  R e s e a r c h  G r o u p .

The first project undertaken by the Research Committee is one 
concerned with physical properties of hydrocarbons, with particular 
reference to spectroscopy. A Group consisting of the following

F. H. G a r n e r . 
S. J . M. A u b d .
G. H. C o x o n . 
E .  A. E v a n s .

J .  S. J a c k s o n .
J . A. O r i e l .
C. A. P. S o u t h w e l l .
H. C. T e t t .

M e t h o d  o e  O p e r a t i o n .
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members, was set up to get this project going under the sponsorship 
of the organizations represented :

D. A. H o w e s  (Anglo-Iranian Oil Co., Ltd.) (Chairman).
S. M. B l a i r  (Trinidad Leaseholds, Ltd.).
B .  H o l r o y d  (Imperial Chemical Industries, Ltd.)
R. I .  L e w i s  (Asiatic Petroleum Co., Ltd.).
E .  B . E v a n s  (Anglo-American Oil Co., Ltd.) (Secretary).

In  addition, the M.A.P., who are interested in certain aspects of 
this project, are represented by Dr. le Fevre. This Group is known 
as the Hydrocarbon Research Group. The members of the Group 
all belong to companies or departments who contribute to the 
project and themselves have extensive experience and facilities in 
the field of spectroscopy. A programme of work was submitted to 
the Group by Dr. Sutherland and Dr. Thompson of Cambridge and 
Oxford Universities, respectively, who have a long experience in 
this work.

While the programme has special reference to spectroscopy, it 
will involve the preparation of a number of pure reference hydro
carbons, and the opportunity will be taken of studying certain 
physical properties which will undoubtedly be of general interest. 
The companies concerned in this project, together with the Ministry 
of Aircraft Production, have contributed something in the order of 
£6000 between them for the first year’s work, which is now being 
carried on at several of the university laboratories.

FORTHCOMING MEETINGS.

Wednesday, 14th March, 1945, at 5.30 p.m. O r i g i n a l  p a p e r s  b y  
S u b -C o m m it t e e s  o f  t h e  S t a n d a r d i z a t i o n  C o m m i t t e e .

PERSONAL.

Mr. W. E. Aylwin, M.C. (Fellow), has been appointed a director 
of Midland Tar Distillers, Ltd.

NEW MEMBERS.

The following elections have been made by the Council in accord
ance with the By-Laws, Sect. IV, Para. 7.

Elections are subject to confirmation in accordance with the 
By-Laws, Sect. IV, Paras. 9 and 10.
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A s  Members.
C k e e , Jo h n  A. Cook. P a y s a n t , Charles Ju les.
D a v i e s , G ilbert M arr. P e r r y , R ichard  G ilbert.
E d w a r d s , Francis D are. R i c h a r d s o n , E rn es t Frederick.
E l l i s , Percival Francis. S a w d y , A lfred E ustace.
G r e e n , J o s e p h  A l b e r t .

Transfer to Member.
S m i t h , N orm an  W ilson.

A s Associate Members.
B a t c h e l o r , Clifford H enry . H a r d m a n , Eric.
C l a r k e , Jo h n  W illiam . S i m m o n s ,  T hom as M ortim er.

B a x e n d e l l , P e te r  B rian. 
B o y l e , R ussell I.
C a s t o n , Jo h n  E .  F. 
F a r m e r , M ichael H . 
J a c q u e s , D avid  F . 
M a l p a s , W illiam  E .

Students.
P e a r s o n , P e te r  D ennis. 
R o g e r s , D erek  A. J .  
T a d a y y o n , Jam al. 
T e n n a n t , F ra n k  E .  
W a l l , Colin G.

APPLICATIONS PO P MEMBERSHIP OR TRANSFER.

The following have applied for transfer or admission to the 
Institute. In  accordance with the By-Laws, the proposals will not 
be considered until the lapse of a t least one month after the publica
tion of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
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.

M embership.
B r a y b r o o k , Frederick  H oughton, M anager, T echnical P ro d u c ts  D ep t., 

Asiatic Petro leum  Co., L td . (J . Kewley ; F . H . Garner.)
B r a y b r o o k , W illiam  A dam  R obert, P ro duction  S uperin tenden t, C annar 

Oils, L td . (J . M . Penney.)
K l i m k i e w i c z , W ladyslaw  Ja n , In  charge M ining Section, In s t i tu te  of T echnical 

R esearch, Polish A rm y. (D. W andycz ; W . de J .  Piotrowski.)
L a u r i e , Thom as F ranklin , General Sales M anager, P e tro leu m  B oard . (F . H .

Garner ; E . B . Evans.)
M a s o n , Jo h n , In sp ecto r o f Fuels & L ub rican ts  (I.N .M .3) D .A .I. (F . N .

Harrap ; E . B . Evans.)
M a t t h e w s , T hom as H enry , D evelopm ent Chem ist, N a tio n a l Oil Refineries, 

L td . (D . A . Howes ; P . Fleming.)
O l l e y , N orm an Maxwell, A sst. Chief E ngineer, M anchester Oil R efinery, 

L td . (H . Moore ; H . E . Charlton.)
Q u a y l e , Jo sh u a  Creer, E ngineer in  charge of Condenser R esearch L ab o ra to ry , 

B ritish  In su la ted  Cables, L td . (J. C. W ood-Mallock ; J .  S . Parker.)
T u f t ,  Theodore Cecil, Fo rem an  in  charge, M anchester Oil R efinery, L td .

(E. J .  D unstan ; E . S . Sellers.)
W i l l i a m s , T hom as Leslie, Superin tendent, N ational Oil Refineries, L td . 

(B. B . S o u th a ll; E . Thornton.)



IN S T IT U T E  N O T E S . V

W i l s o n ,  George Noel, D ep u ty  General M anager, Shell-Mex & B .P ., L td .
(John A . Oriel ; G. H . Coxon.)

W i n n i n g ,  W . Carl, Technical Adviser, S tan d ard  Oil Co. of New Jersey . 
(H. C. T e t t ; F . H . Garner.)

Transfer.
H o d g s o n ,  W illiam  R onald  Penrose, M anager, “  Shell ”  C entral L aboratories. 

(John A . O rie l; J .  S . Jackson.)

DIESEL ENGINE USERS ASSOCIATION.
Owing to illness, Mr. E. W. Johnston, who as Joint Honorary 

Secretary has for a considerable time past dealt with the secretarial 
work connected with the Diesel Engine Users Association, is re
signing the honorary secretaryship. An Honorary Member and 
Past-President of the Association, Mr. Johnston has for twenty-sis 
years taken a prominent part in its affairs, earning the esteem and 
gratitude of members throughout the world. He is succeeded as 
Secretary by Mr. Harnish Eerguson, who for some months has 
been assisting him in the work. Mr. Johnston’s many friends will 
be glad to  know that he is making a good recovery.

ARTHUR W. EASTLAKE,
ASHLEY CARTER.

Joint Honorary Secretaries.

SYMONS “ J W ”  TYPE SCREEN

This Screen has been specially designed for the handling of rotary 
mud; particular attention has been given to the vibration mechanism 
so that large capacities and accurate separation can be obtained with 
the minimum screening area, its rugged construction make it 

easily transportable.

M A N U F A C T U R I N G  C O M P A N Y
BROOK HOUSE, PARK LANE, LONDON, W .l
Telephone : Mayfair 3067-8 Cables ; "  N ordberg London ”
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NOTICES.

The Institute as a body is not responsible for the statem ents of 
opinion expressed in any of its  publications.

Copyright.—Publication of abstracts of Papers and articles appearing 
in the Journal is permitted, provided tha t acknowledgment is made to the 
Institute of Petroleum.

Papers and A rticles.—The Council invites Papers and Articles both 
for reading a t Ordinary Meetings of the Institute and for publication in 
the Journal. All Papers, whether for reading or publication, will be sub
mitted to a referee appointed by the Publication Committee.

The . Institute has published a brochure “ Instructions for the Guidance 
of Authors ” containing details of recommended practice in the preparation 
of Papers for publication. Copies of this brochure will be supplied on 
request.

Pre-P rints.—If available, advance proofs of Papers to  be read at 
Ordinary Meetings can generally be obtained about a week before the 
Meeting. Members wishing to  be supplied with these pre-prints are 
requested to notify the Secretary.

A bstracts.—Members and Journal Subscribers desirous of receiving 
the Abstracts printed on one side of the paper only, can be supplied with 
these a t a charge of 10s. per annum per copy, payable in advance.

Issue of Journal.—Members whose subscription is not in arrears receive 
the Journal free of cost. A member whose subscription is not paid by 
March 31st of the year for which it is due is considered to be in arrears.

Changes of Address.—Members are requested to notify any change of 
address to the Secretary.

Benevolent Fund.—The Benevolent Fund is intended to aid necessitous 
persons who are or have been members of the Institute, and their 
dependent relatives.

The Fund is raised by voluntary annual subscriptions, donations, and 
bequests, and all contributions should be sent to the Secretary of the 
Institute a t 26, Portland Place, London, W .l. The Fund is administered 
by the Council through the Benevolent Fund Committee.

Library.—The Institute’s Library may be consulted between the hours 
of 9.30 a.m. and 5 p.m. daily, excepting Saturdays.



Kindly mention this Journal when communicating with Advertisers.

No. 2 5 1 5 .

T O W E R  P A C K I N G S

STEEL S FOR THE OIL INDUSTRY

M A N G A N E S E  
STEEL

The Supreme Material for
Trade Mark S p ro c k e (; y y h e e |Sj pu||eys

C .r. and various parts subject

NON-CORRODING STEEL to wear_____
for Thermowells.

EAST HECLA WORKS

HADFIELDS LTD. s h ë f r ë u î :

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

Te lep hon e: W E S te rn  4022 . T e le g ra m s: H Y D R O N Y L  ’ K E N S  * L O N D O N

H .r.

H E A T - R E S IS T IN G  
S T E E L

for Tube Supports,
Heat Exchangers, 
etc.

L E S S IN G  A N D  P L A IN  C O N T A C T  R IN G S  F O R  A LL P U R P O S E S



X O R S

OF

LONDON

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

METERS
FOR

PETROLEUM
PRODUCTS

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

FLOW CONTROL PROBLEMS 
OUR SPECIALITY

Illustration shows M otor-driven Port

able U nit with Air E lim ination Device.

HEAD OFFICE A N D  W O R K S :

BELLE ISLE 
L O N D O N ,  N . 7

 ..........................................................                "'i.......................

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

H o lle y  M o tt  P la n t s  are  

efficiently and continuously 

washing millions of gallons 

of Petroleum products daily. 

Designed for any capacity. 

M ay  we submit schemes to 

suit your needs?

E Y (H\M) M O T T

Continuous Counter-Current P lan t
Telegrams:------------------------------------------------------------------ ---------- --------

"Typhagitor, Fen. London.”  World-Wide Licensees, H.M. CONTINUOUS PLA N T LT?
Telephone: 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.
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N ew all Bolts and Studs have been 
developed to m eet these new con
ditions.

^  It  is well known to every engineer 
designer tha t post-war conditions 

w ill demand making provision for 
much higher stresses than have ever 
obtained before.

ALL
POSSLPARK

O hc(  (So .. C * /
GLASGOW, N

W e  w ill be very  happy to  supply 
any engineer designer who is in
terested w ith  details of the various  
N ew all Bo lts and Studs which cover 
the full range of modern requirem ents.
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1464- P

THE MOST ADVANCED TECHNIQUE IN

Our facilities for X-ray examination of 
welds are of particular value in the case 
of vessels to contain Petroleum products 
during heat, pressure, or high vacuum 
processing.

\ W .  J. FRASER & CO. LTD., DAGENHAM, ESSEX,
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Type KH-1 is for medium pressure service.

NATIONAL 
O W E  CO
RIYERPLATE HOUSE LONDON E.C.2.

Types JH and KH Casing Heads are of the 
slip suspension type permitting setting 
casings at any depth without cutting 
special nipples. Packing is located above 
slips and is independent of the weight of 
the casing.
Type EH Casing Head is of the mandrel 
suspension type. In the patented pack

ing arrangement a single gland 
compresses two rows of narrow 
asbestos packing.

Kindly mention this Journal when communicating with Advertisers.

Type EH-3 has a flange at the upper end 
permitting the attachment of blow out pre
venters or flanged tubing or casing heads.

N A T I O N A L

C A S I N G  
H E A D S

Type JH-1 Casing Heads to support and 
pack off long strings of Casings against 

high pressure.



In the coming reconstruction 
programme . . .  as in the 
petroleum industry’s all-out 
drive for victory . . . Lummus 
is prepared to co-operate with 
you in the design and con
struction of complete plants 
to produce high yields of high 
viscosity index, low pour 
lubricating oils.

In the forefront of lubrica
ting oil construction for more 
than a decade, Lummus has 
built a large proportion of the

world’s solvent lubricating oil 
refining capacity — fourteen 
solvent refining plants and 
nineteen solvent dewaxing 
units, including complete 
lubricating oil refineries.

To the design of lubricating 
oil plants, Lummus brings a 
wealth of experience plus the 
latest advances in Vacuum 
Distillation, Propane De- 
asphalting, Furfural Refining, 
Benzol-Ketone Dewaxing and 
Clay Finishing.

T H E  L U M M U S  C O M P A N Y
G rayb ar Build ing, 420 Lexington Avenue,

N e w  Y o rk  17, N .Y ., U .S .A .
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"T POWER COMMINUTION

{ j c k

"T H E  new Raymond Laboratory Mill has 
a rotor, power-driven by \ h.p. motor 

at 10,500 r.p.m. Swing-out hammers 
rapidly reduce to fine powder coal, lime
stone, talc, dry colours, clays, minerals, 
alums, etc., etc. Sample automatically 
sieved and collected. Tube to filter out 
surplus air. Hand feed by worm and 
screw. Easy to erect, to run, and to clean.

'IAy,
i4Bo, %

% / /

Please apply for 

descriptive 

leaflet—

G r if f in  andlATLOCK Ct^
L O N D O N  M A N C H E S T E R  G L A S G O W  E D IN B U R G H

Kemble Sc.,W .C.2 19 Cheetham Hill Rd., 4 45 Renfrew St., C.2 7Tevjot Place, I

Established as Scientific Instrument Makers in 1826 

B IR M IN GH A M  : STANDLEY BELCHER & MASON, LTD., CHURCH ST., 3
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;Jvr O il 
% !maces

NETTLE (42/44%A I203) Fire
brick is Highly Refractory 
(Seger Cone 34/35) and com
bines Resistance to Spalling 
and Corrosion with Volume—  
Stability and Accuracy of 
Shape. Jointed with “ N ET T LE ”  
Refractory Cement, it is recom
mended with confidence for 
Oil-Fired Furnace Linings.

In cases where exceptionally 
high temperatures are experi
enced, we recommend “ STEIN  
S ILL IM AN ITE ”  (62/63%AI 203) 
and where conditions are easier, 
“ T H I S T L E ”  (35/37%A I20 3) 
Firebrick. .

JOHN C.STEIN £ CO. LTD. BONNYBRIDCE, SCOTLAND
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G A HARVEY&C O ^(LO N D O N ) l_ *  ‘ LONDON.S.E.7.

. /

Pressu re  Vessels and 
Fractionating Towers for 
the Oil and Chemical 
Industry.
Welded work to Lloyds 
Class I Code.
Our L a bo ra to ry  is 
equipped for all mechan
ical and chemical test
ing, microscopical and 
radiological inspection. 
Send for List 750PY.
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CRAIG (Estab. 1868)
PETROLEUM 
REFINERIES AND EQUIPMENT

Atmospheric and Vacuum Distillation 
Cracking, Reversion and Reforming 
Solvent Dewaxing 
Paraffin Plants
Super-Fractionating Systems 
Chemical Treatment

Heaters, Reboilers, Condensers, Coolers
Fractionating Columns
Stabilizers
Double-pipe Chillers and 
Exchangers 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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WELDED VESSELS

W E L D E D  STEEL ST O R A G E  
A N D  PRO CESS  VESSELS  

LARGE D IA M ET E R  PIPES, ETC.

Kindly mention this Journal when communicating with Advertisers.
x v  i i



BABCOCK & W ILCOX LTD.
MANUFACTURE 

COMPLETE STEAM RAISING PLANTS 

OF EVERY DESCRIPTION
FOR LAND AND MARINE SERVICE

W ate r Tube Boilers. 
Superheaters.
Economisers.
A ir Heaters.
W ater W a ll Furnaces. 
Travelling Grate Stokers. 
Spreader Stokers.
Complete Equipment for 

Pulverised Fuel Plants.
Oil and Gas Burning. 
Waste Heat Utilisation. 
Bagasse, Black Liquor and 

other Special Fuels.

Soot Blowers for Manual or
Automatic Operation. 

Pipework.
Valves.
Attemperators.
Coal and Ash Handling Plant. 
Hydrojet Ashing System. 
Fuller-Kinyon Transport System. 
Cranes and Transporters. 
Charging Machines.
Wagon Tipplers.
Steel Buildings.
Fusion Welded Drums.

P R E S S U R E  V E S S E L S  O F  E V E R Y  D E S C R I P T I O N .

WORKS : RENFREW & DUMBARTON, SCOTLAND 
& REGENTS PARK, N.S.W., AUSTRALIA

Head Office:—

BABCOCK  & W ILCOX, LTD. 

BABCOCK HOUSE, 

FARRINGDON STREET, 

LONDON, E.C.4.

T E L E P H O N E  : CENTRAL 3282. 

Branch  Offices, Agents or Representatives in all p rincipa l cities at hom e a nd  abroad.
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The basis 
of the ir  

pre-eminence 
is the  

straight, 
self-cleaning 
gas passages

SENIOR ECONOMISERS LT
II, SOUTHAMPTON ROW, LONDON, W.C. I
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O n e of our 7,000 lb. Polished Rod Load  
Pum ping U n its

BUILT TO LAST
Manufactured in association with David Brown & Sons (Huddersfield) Ltd., 

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

L E G R A N D  SU T C L IF F  & GELL LTD.
SO UTH ALL, M ID D X . Phone : Southall 2211 

Associated with

E N G L I S H  D R I L L I N G  E Q U I P M E N T  C O .  L T D .
W ALTO N-O N-THAM ES, SU RREY . Phone : Walton-on-Thames 860
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Service to the 
Petroleum Industry

T a n k s  a n d  p ressu re  v e sse ls  a r e  d esig n ed , 
fa b r ic a te d  a n d  q u ick ly  e r e c te d  by th e  
TVhessoe C om pany's o rg a n isa tio n  w h ic h  
h a s  b een  b u ilt  np  to  m e e t  th e  n eed s  o f  
th e  P e tr o le u m  In d u stry .

WHESSOE FOUNDRY &  ENGINEERING CO. LTD.
H e a d  O f f i c e :  D A R L I N G T O N  E N G L A N D
London O f f ic e :  25  VICTORIA STREET, WESTMINSTER S W 1
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SUNVIC CONTROLS LTD . STA N H O PE HOUSE, K E A N  ST., L O N D O N , W.C.2.

TAs/sc.53

SUNVIC CONTROL
is as simple as

T H A T !

HEATER AMD  
FURNACE WINDING

SUNVIC H.V.S.UNIT POWER
SUPPLY

ENERGY

REGULATOR

The SUNVIC Energy 
Regulator gives con
tinuously variable con
trol by periodically 
breaking the heating 
circuit, with provision 
for adjustment of the on/off 
cycle time. For A.C. loads 
up to 1 Kw the Energy Regu
lator has only to be wired 
up to the heater and power 
supply. For D.C. and for 
A.C. loads up to 6 Kw, a 
SUNVIC Hotwire Vacuum 
Switch Unit must also be 
connected, as shown above.

The Energy Regulator will 
control any load up to its 
rated capacity without resist
ance losses. It compensates 
for line voltage fluctuation 
and keeps power input con
stant. As shown, you can 
instal the Energy Regu
lator so very easily, too. May 
we send you detailed tech
nical publication R 10 (13) ?
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