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Geology.
1323. Piercem ent Trap Reservoirs. O. W ilhelm . Oil Qas J . ,  27.4.46, 44 (51), 147.—  
Piorcihg m asses usually  t il t  and  fau lt th e  beds p en etra ted . P iercem ent is commonly 
due to  sa lt m asses, igneous plugs, an d  th e  p lastic  cores o f anticlines. A ssociated w ith 
sa lt m asses thoro m ay  bo crescent, sa lt niche, peripheral wedge, peripheral segm ent, 
an d  com posite resorvoirs.

A diapirio anticline is one in  w hich th e  p lastic  core has piorced th e  o thor beds. The 
s tru c tu re  m ay  bo complex. G. D . H .

1324. W hat is the Geological F en ce?  A non. Oil Gas J .,  1.6.46, 45 (4), 113.— The 
geological fence definos th e  conditions w hich m u st be fulfilled b y  an y  acceptable 
theo ry  o f oil origin. T he geological evidence in  favour o f organic origin  is alm ost 
overwhelm ing. 99%  of th e  oilfields a re  in  m arine  sedim ents, an d  1%  in  brackish 
sedim ents, ind icating  a  marine environment o f form ation . T he temperature o f form a
tion  m u st n o t su b stan tia lly  exceed 212° F , an d  s ta tic  pressures m u st n o t exceed 5000 
p .s.i., th ickness o f  sedim ents an d  o th er evidence po in ting  to  theso lim its. Oil has 
n o t been found in  sedim ents younger th a n  th e  Pliocene, suggesting an  ago o f abou t a  
m illion years for th e  youngest know n oil. G. D . H .

1325. Calculation oi the Petroliferous Reserves of a  Geological Layer. A. Lugaresi. 
Hiv. I ta l. Petrol., 1946,14 (160), 9.— Tho q u a n tity  o f petro leum  w hich can  bo ex tracted  
from  a  given layer varies w ith  th e  porosity  an d  perm eability  o f th e  s tra tu m , w ith  the 
degree of im pregnation  o f th e  rock, w ith  th e  viscosity o f th e  oil, w ith  th e  presence or 
absence o f w ater an d  gas, a n d  w ith  th e  tex tu re  and  s tru c tu re  o f th e  form ation . Somo 
o f these expressions a re  q u an tita tiv e ly  defined. T he w ork o f Cutler, B radford , and 
o thers in th e  U .S.A . (B ureau of Minos) is sum m arized and  exam ined. I t  is concluded 
th a t  d isp lacem ent o f  oil by  gas raises th e  yield to  50 to  65%  w hen th e  field is nearing 
exhaustion , a n d  to  70 to  80%  if  gas disp lacem ent is in troduced  w hen exploitation  
begins. D . H . McL.

1326. Two Prom ising Tests Revive In terest in  Florida W ildcatting. H . D avid. 
Oil G a sJ ., 1.6.46, 45 (4), 50.— O. D . R obinson S ta te  on  B arnes Sound, M onroe County, 
first encountered  oil-shows in  th e  Lower Cretaceous a t  10,162 f t, and  h ad  num erous 
sa tu ra ted  zones dow n to  10,365 f t. Tho upper p a r t  h a d  th e  best sa tu ratio n , th e  lower 
p a r t  consisting o f t ig h t lim estones. A fter drilling to  12,050 f t  th e  well was plugged 
back a n d  perfo ra ted  a t  10,337-10,363 f t  an d  acidized. Sw abbing yielded a  little  
heav y  b lack  oil.

1 Cory, also in  M onroe C ounty, found  th e  to p  o f tho  Low er Cretaceous a t  8168 ft, 
while tho  B arnes Sound te s t  m ot i t  a t  6997 ft. T he K ey  V aca te s t  stopped  in  the  
Eocene O ldsm ar lim estone, w ith  th e  to p  of tho  Lower Cretaceous expected  a t  abou t 
8000 ft.

1 H em asco  Corp. h ad  an  oil show in  cu ttin g s a t  5595-5600 ft, tho  Cretaceous 
hav ing  been en tered  a t  3340 ft. A drillstem  te s t  a t  55S5-5605 f t  recovered only sa lt 
w ater an d  m ud.

T he U pper Cretaceous beds overlap a  th ick  wedge o f Lower Cretaceous. 5000 f t  
o r m ore o f Lower Cretaceous occurs a t  Sunniland.
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Tho m ain  s tru c tu ra l featu re  in  F lo rid a  is a  gentlo dom ing. A t tho base o f th e  
U pper Eoeone Ocala lim estone is a n  unconform ity . H enco tho  underly ing s tru c tu res  
m ay bo stronger. 125 wells, m ostly  shallow, hav e  been drilled in  F lo rida. U n til  
1939 no well exceeded 6000 f t  in  d ep th , an d  few reached  3000 f t. Throo oil wells 
have been com pleted in th e  Sunniland field w hich produces from  a  Low er Cretaceous 
limestono a t  11,500-12,000 ft. Tho o i l i s  20-25° A .P .I. g rav ity .

A well 80 m l sou thw est o f  th e  B arnes Sound te s t  has reached  7640 ft, and  p en e tra ted  
the  Pliocene, Miocene an d  Oligocene in  th e  first thousand  feet. G. D . H .

1327. The A nadarko B asin—W ill i t  Pay  OfiP C. N . Gould. Oil W kly , 8.7.46, 122
(6), 61.— Oil an d  g as  have  been know n in  tho A nadarko B asin  for m ore th a n  40 years. 
In  1901 prim itivo  wells were being operated  a  fow m iles northyjost o f G ranite , Oklahom a. 
The Gotebo field was opened in  1908, th e  C em ent field in 1916, and  th e  Sayre field in  
1922.

Tho A nadarko  B asin  was first officially labelled in  1924. I t s  s tru c tu ro  is sim ilar 
to th a t  o f tho basins in  Illinois, M ichigan, Texas, an d  othor s ta te s  w here im p o rtan t 
fields have  been found. I t s  rook ty p es app ear to  bo favourable, an d  i t  is alm ost 
surrounded b y  producing  areas.

M any believe th a t  th e  A rdm ore B asin  sou th  of th e  A rbuekles is continuous w ith 
th e  sou th  end o f tho  A nadarko  Basin. The position  o f tho w est end o f th e  A nadarko 
Basin is still undeterm ined , an d  th e  s i te  o f its  n o rth e rn  m arg in  is still n o t know n w ith  
certain ty . I t  m ay  ex ten d  as fa r as tho  K ansas bo rder in  th e  n o rth , and  havo w estern 
branches in to  K ansas and  Now Mexico. G. D . H .

1328. Industry  Finds Many New Fields. A non. Oil W kly , 29.7.46, 122 (9), 71.— In  
th e  first h a lf  o f 1946, 213 now fields were opened in  U .S.A . T his com pares w ith  an  
average o f 171 per h a lf  y ear for tho  years 1937-1945. T his y e a r’s discoveries included 
146 oilfields, 16 d istillate  fields, a n d  51 gas-fields. Tho 1946 discoveries m ay  have 
given over 1000 m illion barre ls o f reserves. Tho p roduction  in  th e  first h a lf  o f 1946 
was less th a n  th is  figure.

D uring  th e  nino-year period  1937-1945 2423 new oilfields were found  in  U .S.A., 
and  th e  average reserve  providod p e r discovery w as 8,493,029 brl. U sing th is  figure 
as a  y ardstick , tho  discoveries in  tho  first h a lf  o f 1946 should p rov ide  1,239,981,000 
brl o f  now oil. P roduction  in  tho  first h a lf  o f 1946 w as 846,638,000 brl. U nless 
curren t discoverios are  m uch  poorer th a n  in  th e  p a s t  i t  is unlikely  th a t  reserves havo 
suffered a  n e t  decline.

13-4% o f all wells drilled in th e  first h a lf  o f 1946 were w ild ca ts ; th e  figure for tho  
1937-1945 period  w as 11-4%. 11-7% o f th is y e a r’s w ildcats were successful; tho
over-all success figure fo r th e  period 1937-1945 w as 11-1%.

A tab le  givos th e  ra tio  o f  w ildcatting  to  all drilling a n d  th e  p roportion  o f all w ildcats 
discovering new  fields, b y  d is tric ts  for th e  period  1937-1946. G. D . H .

1329. W ildcatting Keeps Pace w ith Record 1945 Total. A non. Oil W kly , 30.9.46, 
123 (5), 31.— D uring  th e  first e ight m on ths o f 1946, 2904 explo ra to ry  wells have  been 
com pleted in U .S.A. Tho corresponding figure for 1945 w as 2905. 594 of th e  1946 
te s ts  have  been successful. 328 o f th em  opened new  oil-sources, 194 being now fields 
an d  134 being now p a y  horizons. T here  were 44 now d istilla te  discoveries an d  113 
now gas discoveries. 434 exp loratory  wells were com pleted during  A ugust. California 
h a d  th ree  oilfield discoveries during  A ugust, tw o being prom ising fields n ea r Los 
Angeles. Colorado’s R angely  field w as extended. F ivo new  oilfields were discovered 
in Illinois. T exas discoveries in  A ugust included 16 new  oilfields, tw o d istillate  
fields, tw o gas-fields, 10 now oil-pays, and  tw o now distillate  pays.

T ables sum m arize th e  resu lts o f oxploratory  com pletions during A ugust an d  during  
th e  first e igh t m on ths o f  1946 b y  S ta te s  and  D istricts. T he A ugust discoveries are 
listed  w ith  b rie f notes. G. D . H .

1330. Socony-Vacuum is Testing W ildcat W ell in Colombia. A non. Oil W kly,
8.7.46, 122 (6), 30.— Y anacue 1 in  th e  M agdalena valley  is being tes ted . I t  lies w est 
o f  th e  C antagallo field. Pedro  1, across th e  river eas t o f th e  C antagallo field, is fishing 
a t  9310 ft. L a  Salina 1 is drilling below 2888 ft. G. D . H .
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1331. Texas Petro leum ’s W ell in  Colombia a t  7923 ft. A non. Oil W kly , 8.7.46,. 
122 (6), 30.—Velasquez 1 in  th e  U pper M agdalena valley  has reached  7923 ft. Drill- 
stem  tes ts  have g iven oil shows, 35-gravity  oil hav ing  been found a t  7254-7274 ft, 
and  th ere  were shows a t  two higher levels. One section  of 350 f t  is rep o rted  to  have 
h ad  162 f t  o f  n e t oil-sand. G. D . H.

1332. Phillips’ W ild W ell in  Venezuela under Control. A non. Oil Qas J . ,  18.5.46, 
45 (2), 94.— P hillips’ wild well ¡8 rep o rted  to  havo been flowing 50,000,000 eu. ft. of 
gas an d  several hundred b a rre ls /d ay  of oil. T his well, in  M onagas, is n e a r and in 
th e  tren d  o f tho  Jusop in -S an ta  B a rb ara  fields. Gas w as found  a t  4581 f t, an d  the 
first oil sand  a t  4706 ft. I t  is e stim ated  th a t  375 f t  o f gas- and  o il-sa tu rated  sands 
occur in a  600-/t section. ̂ T h e  oil g rav ity  ranges 25-35° A .P .I. G. D . H .

1333. D ual Completion from  Eocene Sands Possible in A m ana Area, Venezuela. Anon. 
Oil W kly, 2.9.46, 123 (1), 48 (In te rn a tio n a l Section).— A m ana 3 has been drilled to 
5300 ft. T ests th ro u g h  perfo ra tions have  been m ade in  tho  Eocene sands in the 
in te rv a l 3175-4000 ft. A  sand  a t  3110-3255 f t ,  identified as th e  M ostrencas, has 
supplied 200 b rl/d a y  of 31-gravity  crude. Perforations aro expected  to  bo m ade in  the 
in te rv a l 3275-3955 ft, in  order to  give a  dual producer. I t  is expected  th a t  a  deep 
C retaceous lim estone te s t  will be drilled. Tho s tru c tu re  is an tic linal -with no  apparen t 
m ajo r faulting , an d  it  lies 18 m l n o rth w est o f tho  M ara field an d  ab o u t 20 m l north  
o f L a  P az . G. D . H .

1334. Second T ierra del Fuego W ell down to 8500 ft. Anon. Oil Qas J . ,  15.6.46, 
45 (6), 83.— A well 800 m . n o rth east o f tho  T ierra  de Fuego discovery well has reached 
8500 ft. Oil w as found a t  th e  7500-ft level in  th e  discovery well. G. D . H .

1335. French R esearch Em phasizes Oil E xploration and U tilization of Petro leum  Gas.
P . G uillaum at. Oil Gas J . ,  27.4.46, 44 (51), 98.— T he Sain t-M arcet s tru c tu re  is being 
explored and  developed, an d  tes ts  a re  being  u n d e rtak en  on tho n earb y  s tru c tu res a t 
A urignac, Gcnesac, P roup iary , P lagne, and  Sain t-M artory . T en  gas-wells and two 
d ry  holes have been com pleted a t  Saint-M arcet. Two of th e  wells flowed some oil, 
an d  o thers h a d  indications o f ligh t oil. To th e  beginning o f 1946 th e  cum ulative 
p roduction  of gas was 5,250,000,000 cu. ft, w ith  21,000 b rl o f oil an d  2,860,000 lb of 
b u tan e . *

T he first well a t  Plagne w ent to  6557 ft. I t  has gas shows in several shallow  sands. 
A  second te s t  has reached 3960 f t, and  .had a  gas-sa tu ra ted  san d  a t  328 ft. Three 
d isappointing  wells have been drilled  a t  Genesac, tho  deepest being 10,197 ft. A 
9818-ft te s t w as drilled a t  A urignac. G as was encountered  in a  breccia in  a  7597-ft 
well on  th e  P ro u p ia ry  s tru c tu re , w hich is connected w ith  Saint-M arcet. Seven 
shallow tes ts  have been m ade a t  Sain t-M artory , a n d  a  deep te s t is u n d e r w ay.

A well has been drilled on  tho  s tru c tu re  a t  Dreuille, going to  6758 f t  w ithou t success. 
A second well h as reached 5280 f t. Two wells a re  being drilled  a t  Tresiers, and  are 
over 3500 f t  deep. 15 shallow  te s ts  have  been drilled a round  Tresiers, Cax an d  Auch.

A t Gardiole a  well is drilling a t  2379 f t ,  and  one a t  V aunago has reached 1476 ft. 
Several shallow wells havo been drilled a t  G abian  an d  Saint-C hinian.

T he rock pressure a t  Sain t-M arcet is ab o u t 2410 lb /sq . in. G. D . H .

1336. Oil Prospecting and N atural Gas U tilization in  the  South of F ian ce  (1) M arceau.
Petroleum, Aug. 1946, 8 (9), 180.— T he u tiliza tion  o f n a tu ra l gas and  tho  exploration  
o f m ore recen tly  discovered oilfields in  th e  South  o f F ran ce  is discussed.

K . C. G. K .

1337. Oil P rospecting and N atural Gas U tilization in  the South of France. (2) M arceau.
Petroleum, 1946, 9 (9), 217.— D etails ore given of th e  tre a tm e n t an d  u tiliza tion  of 
n a tu ra l gas by  th e  Regie A utonom e des P 6tro les (R .A .P .). A num ber o f experim ental 
borings w ith in  recen t years a re  m entioned. K . C. G. K .

1338. K irk leatham  W ildcatting Test in  Y orkshire is Abandoned. Anon. Oil W kly,
2.9.46, 123 (1), 48. (In tern a tio n a l Section).— K irk lea th am  2 h as  been abandoned
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in th e  Carboniferous a t  3091 ft. Gas was encountered  in th e  U pper P erm ian  lim estone 
os in K irk lea th am  1, b u t  low porosity  and  p erm eab ility  caused p roduction  to  be 
smaller. G. D. H .

1339. H ungary  Gas Drilling in Vicinity of K arcag. A non. Oil W kly, 15.7.46, 122 
(7), 31.— Drilling for gas is proceeding a t  K arcag , eas t o f  th e  Tisza, whore there  are 
surface shows. G. D. H .

1340. H ungary  Reports New Oil and Gas Deposits. A non. Oil W kly , 30.9.46, 123 
(5), 15.— Several now oil and  n a tu ra l gas accum ulations a re  reported  to  have  been 
found eas t o f th e  D anube. G. D . H .

1341. R ussia’s Search for Petroleum . A non. R iv . I ta l. Petrol., 1946,14 (160), 13.— A 
survey of R u ss ia ’s ac tu a l and  po ten tia l sources o f petroloum . D . H . McL.

1342. Search for Oil in Spain to be Greatly Accelerated. Anon. Oil W kly , 30.9.46, 
123 (5), 15.— C urren t oil p rospecting  in  Spain is cen tred  a round  B urgos an d  Soria 
north  o f M adrid. D uring  th e  p a s t y ear a  well lias been cored to  ab o u t 2000 ft, w ithou t 
having encountered  encouraging oil-sliows. G. D . H .

1343. French  E quatorial Africa Oil Possibilities said Good. A non. Oil W kly, 15.7.46, 
122 (7), 31.— Geological stud ies in tho province o f G abon have  been com pleted, and 
it is th o u g h t th a t  oil exp loitation  in tho  region of A zinga m igh t be successful.

G. D. H .

1344. Deep Tests being P lanned for N orth Tunisia Section. A non. Oil W kly, 22.7.46, 
122 (8), 15.— A w ildcat is being drilled a t  Zaouia, 5 m l so u th east o f  Hadjebol-A ioun. 
E arlier tests , said  to  have  h ad  gas shows, sou thw est o f B izerta  and  sou th  of Ferryville, 
were abandoned  a t  2500 f t  an d  7500 f t  in 1936 an d  1940, respectively. F u rth e r  tes ts  
are pro jected  n o rth  o f Souk-el-arba (northern  Tunisia) and  n ear T ebaga (southern 
Tunisia). G. D . H .

1345. W ildcat on Sinai Peninsula Shows for 275 brl Daily. Anon. Oil Gas J .,  18.5.46, 
45 (2), 97.— Tho S .U .D .R . w ildcnt on  th e  eas t coast o f tho  Sinai Peninsula is reported  
to have a  po ten tia l o f 275 b rl/d a v  o f 22° A .P .I. oil from  th e  in te rv a l 2680-2925 ft.

G. D . H .

1346. N .E.I. Oil Awaits Settlem ent of Post-w ar Political Problems. A non. Oil Qas 
J .,  18.5.46, 45 (2), 95.— 108,000,000 brl o f  oil h as been produced from  som e dozen 
fields in  Ja v a . T he s tru c tu res  a re  m ain ly  m oderate ly  steep  asym m etrical anticlines, 
comm only in te rsected  b y  faults. T he oil comes from  U pper Miocene sandstones a t  
depths o f 700-3000 ft.

T he core o f J a v a  is geanticlinal, b u t  has only sm all exposures o f p re-T ertia ry  beds. 
In  w estern J a v a  there  a re  9500-10,500 f t  o f  T ertia ry  beds w hich are  m ain ly  m arine 
except n ear th e  top . M uch o f th e  a rea  is covered unconform able b y  Plio-PIeistoceno 
beds. T here  a re  surface oil shows. In  eastern  J a v a  th e  know n section am oun ts to  
10,200-12,000 ft, b u t  m ay  bo m uch  th icker. T here a re  v e ry  few porous beds. Sands 
are ra re  excep t high in  th e  section. L im estones also are  lim ited. S tra tig raph ic  tra p  
possibilities havo n o t been exam ined.

T he B alikpapan  a rea  o f  Borneo has produced ab o u t 240,000,000 b rl o f crude. N early 
all tho  producing s tru c tu res  a re  on  a  single an tic linal tren d . T hey are  m oderate ly  
strong, w ith  cross-faulting and  steep  w estern flanks. T he oil is in U pper Miocene and 
Pliocene sands. A bout te n  different sands produce dow n to  2500 f t. T he oils are 
less asphaltic  w ith  d ep th .

Tho fields o f  th e  T arak an  area  have  given 144,000,000 brl o f oil from  Pliocene and  
U pper Miocene sands. T he m ain  field, Pam oesian, has 15 sands dow n to  3700 ft.

100,000,000 b rl o f  oil has come from  th e  M iri-Seria area. Miri is a lm ost depleted, 
an d  is a  ra th e r  com plex highly fau lted  asym m etrical fold, w ith  th ru s tin g  on th e  sou th  - 
east flank. T he axis o f  th e  cast-w est Seria fold lies off-shore. T here are steep  dips
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on tho  sou th  flank. P ro d uction  comes from  th e  U pper Miocene. E ocene production 
is ob tained  from  th e  s tru c tu res  in  tho  B arito  area.

I n  Eocene an d  Oligocene tim es th ick  doposits o f  sedim ents an d  voleanies wore 
form ed in  w est cen tra l an d  so u th east B orneo, an d  m arine  shales, lim estones an d  sand
stones in  cen tra l an d  eas t B orneo. I n  th e  Low er Miocene th ere  a re  intorbedded 
m arino an d  freshw ater beds, th o  la t te r  increasing upw ards to  tho  Pliocene which is 
alm ost entirely  terrestria l. E a r th  m ovem ents began  in tho la te  Miocene form ing 
th ree  em baym ents in  w hich deposition continued. T here  w as steep  folding in  the 
cen tra l p a r ts  o f th e  basins.

Tho Vogelkop b asin  has a  th ick  T ertia ry  section  w ith  num erous stru c tu res, and 
th ere  a re  oil indications. Oil h as been found  on th e  K lam ono, W asian  an d  Mogoi 
struc tu res. K lam ono has 8 producing wolls prov ing  400 acres. I t  is a  b ro ad  faulted  
anticline w ith  oil in  a  lim estono a t  300 f t  on  th e  crest. T he sa tu ra te d  sections are  up 
to  400 f t  th ick . W asian  has tw o oil wells in a  Miocene lim estone. Mogoi lias ono well 
in  th e  Miocono lim estono. B o th  W asian  and  Mogoi a re  gentle  s truc tu res.

Tho Boela field o f eas te rn  Ceram  givos oil from  Plio-Pleistocono sands a t  200- 
1000 ft. G. D . H .

1347. Says Delhi Field Biggest o£ Type Since E ast Texas. A non. Oil W kly , 15.7.46, 
122 (7), 30.— Tho discovery well a t  D elhi w as com pleted in  D ecem ber 1944, giving 
108 b rl/d a y  o f  41-gravity  oil. 219 add itional w ells-have been drilled, an d  th e  p ro 
duction  is 16,000 b rl/d ay . Tho reserves aro estim ated  to  to ta l  175,000,000 brl. Tho 
field is a  s tra tig rap liic  tra p , an d  produces from  tho  Tuscaloosa an d  Paluxy .

G. D . H .

Geophysics and Geochemical Prospecting.
1348. Validity ol D ata from  Airborne M agnetom eter. H . Jensen. W orld Petrol., 
1946,17 (9), 45.— T he conventional geological m agnetom eter w as developed for mobile 
use in  subm arine w ork. Tho modified form  has been used  for aerial geological survoy 
w ith  tho advantages, inter alia, o f providing a  continuous record an d  reducing errors 
due  to  local’ m ngnotic bodies. Position  contro l has been carried  o u t photographically  
an d  w ith  th e  aid  o f electronic devices. F . S. A.

1349. The Electronic Principle Employed for the  Discovery of Petroleum . Anon. 
R iv. I ta l. Petrol., 1946, 14 (160), 15.— T he in stru m en t devised b y  C raver o f tho 
M assachus3ots In s titu te  o f Technology fo r th e  discovery o f petro leum  is  described. 
T he in stru m en t (known as th e  Petrom er) is capable o f defining several characteristics 
o f  a  petroliferous layer, an d  its  scope is defined in  th is  description. D. H . MoL.

1350. Application of Mud Analysis Logging. R . E . Souther. Geophysics, 1946, 10,
76-90.— T he m u d  analysis logging system , now  w idely used for oxploratory  an d  routino
drilling, continuously  analyses an d  records th e  oil an d  gas co n ten t o f m ud  re tu rn s 
from  wells being drilled b y  th e  ro ta ry  m ethod. Oil an d  gas de tected  in  th e  re tu rn ing  
drilling fluid indicates oil o r gas in  th e  fo rm ation  pono tra ted  b y  th e  b it. R esu lts  of 
th e  continuous analyses aro in strum en tally  correlated  to  th o  dep ths and  form ations 
from  w hich th e  showings originated. A  second useful phaso  o f th e  system  plots 
accurate ly  an d  in  d e ta il ra te  o f penetra tio n  o r drilling speed on tho  log as a  function  
of d ep th .

T rucks and  trailers provide a  m obile housing for all th e  m u d  analysis equipm ent 
so th a t  i t  m ay  be m oved rap id ly  from  well to  well.

A pplications o f th e  m ethod  m ay  be d ivided in to  two classes :
1. R ou tine  drilling in .p ro v e d  areas whore i t  e lim inates unnecessary coring and  

locates gas caps and  com pletion zones.
2. E x p lo ra to ry  drilling in  w hich i t  m inim izes coring by  ind icating  for testing  

purposes porous zones contain ing  oil and /or gas.
M ud analysis logging can  be practised  in  areas whore th e  electrical log canno t bo 

used due to  h igh sa lt co n ten t o r o th er local conditions, w here dangerous hole conditions 
m ake in te rru p tio n  o f drilling operations for coring inadvisable, an d  for evaluating  
gas zones w here cores aro difficult to  in te rp ret.

I n  add ition , each m ud analysis logging u n it con ta ins equ ipm ent to  ob ta in  inform a-
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tion  useful in  e lim inating  w ashouts, in  p red ic ting  an d  preven ting  blow outs, an d  in  
controlling drilling m ud  characteristics. E . I .  R .

1351. Exploring the  Continental Shelf. C. J .  Deegan. Oil Gas J . ,  15.6.46, 45 (6), 
98.—T he com m onest geophysical devices for u n d erw ater investigations are  tho 
g rav ity  m otor for reconnaissance and  tho  seism ograph for dotail. Tho la t te r  could bo 
used in 600 f t  o f  w ater, a lthough  th o  w ork w ould bo expensive. Two general types o f 
diving bells a re  in  use for g ra v ity  m otor w ork. One is su itab le  for dep th s u p  to  40 ft, 
tho o th er up  to  250 ft. I n  shallow  w a te r  25 s ta tio n s/d a y  an d  in deop w a ter 10 
sta tio n s/d ay  can  be covered w ith  d iving bells.

A series o f d iagram s and  photographs show th e  construction  and  operation  o f tho  
two types o f d iving bell. • G. D . H .

1352. E arly  Reflection Seism ograph Exploration in California. H . Salvatori. Geo
physics, 1946, 10, 17-33.— Following th o  success achiovod in  O klahom a, a  m ajo r 
a tte m p t w as m ado in  1931 to  uso tho  reflection m ethod  of seismic prospecting  in 
California. T he records ob tained  wcro exceedingly poor, and  th e  rosults o f  th is  early  
work v e ry  disappointing . T his w as duo to  th e  fa c t th a t  th o  a rea  chosen was p a r 
ticu larly  unfavourab le  for reflection prospecting, and  w ould give poor rosults even if  
m odern technique an d  equ ipm ent wore used. H ow ever, in  1932 a  p rospect n ear 
Merced was successfully m apped. Tho dip m ethod  o f shooting  becam e stan d ard  
practice, as th e  corre lation  m othod so successful in  O klahom a was generally  u n sa tis
factory  in California. W ido spacing o f lines an d  s ta tio n s w as tho  rule, as only stru c tu res 
having large am oim ts o f  closure w ere considered im p o rtan t. As a  resu lt o f th is  early  
reflection w ork several im p o rtan t oilfiolds, including th e  W ilm ington and  R io B ravo 
fiolds, were discovered. A b rief h isto ry  o f th e  discovery o f these tw o fields is given, 
and tho seismic m aps ore com pared w ith  those com piled from  well d a ta . E . I .  R .

1353. H istory of the  Geophysical Exploration of the Cameron Meadows Dome, Cameron 
Parish, Louisiana. G. M. M cGuckin. Geophysics, 1945, 10, 1-16.— Tho developm ent 
of tho g rav ita tio n al an d  seismic m ethods o f geophysical prospocting since 1926 is 
discussed w ith  reference to  a  ty p ica l G ulf C oast salt-dom e. This dom e lies en tirely  
w ithin th e  Cam eron m arsh  area , an d  airp lane pho tographs reveal no physiographio 
expression. Tho following m ethods were used : m echanical refraction  seism ograph 
(1926), to rsion  balance (1927), electrical refrac tion  seism ograph (1928-29), early  
correlation  reflection seism ograph (1929), dip reflection seism ograph (1933), special 
sa lt profiling refraction  seism ograph (1942), continuous correlation  reflection seism o
graph (1942), g rav ity  m otor (1943). T he to rsion  balance revealed a  significant 
g rav ity  m inim um  ind icating  deep salt, an d  th is was confirm ed b y  subsequent drilling 
and  la te r  geophysical surveys. Tho add itional s tru c tu ra l details revealed  b y  tho  
la te r  surveys is p a rticu la rly  strik ing . E . I .  R .

1354. Gravim eter Prospecting fo r Chromite in  Cuba. S. H am m er, L. L . M ettle ton 
and  W . K . H astings. Geophysics, 1945, 10, 34-49.— E arly  in  1942 th e  G ulf R esearch 
and  D evelopm ent Co. carried  ou t a  g rav im eter survey in  th e  chrom ite h earin g  Camaguoy 
d is tric t o f Cuba. As a  re su lt o f th is w ork one largo chrom ite  orebody w as located. 
This paper is o f general in te res t owing to  th o  fac t th a t  g rav ity  anom alies as sm all as
0-05 m illigal wore considered to  bo o f economic im portance, th u s  tax ing  th e  lim iting 
perform ance o f m odern  gravim eters. E . I .  R .

1355. Germ an W ar-tim e Developm ents in  Geophysical Instrum ents. Anon. Petrol. 
Tim es, 31.8.46, 50 (1281), 908.— A sum m ary  of th e  B IO S R ep o rt No. 334 b y  Pro- 
fossor A. O. R ankine. T he m ost im p o rtan t developm ents wcro in  tho field o f  g rav ity  
surveying (w ith th e  invention  b y  D r. G raf o f a  new  gravim eter) an d  in m ethods of 
recording th e  resu lts  o f geophysical w ork. T he new  G raf g rav im eter is a  b e tte r  
in stru m en t th a n  th e  Thyssen, which w as used  in  G erm any before th e  w ar, b u t  i t  is 
inferior to  th e  best o f  th e  A m erican gravim eters, such as th e  G ulf an d  th e  L a  Costo. 
No g rea t progress h as been m ado in  th e  fields o f  seismic, electrical, an d  m agnetic  
prospecting, and  in  no case are th e  new  G erm an instrum en ts g reatly , i f  a t  all, superior 
to  th e  B ritish  o r A m erican types. R . B . S.
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Drilling.
1356. Deeper Drilling Necessitates th a t G reater Em phasis be Placed on Drill-Pipe 
Testing. G. W eber. Oil Gas J .,  31.8.46, 45 (17), 72.— A general s tu d y  o f drill-pipe 
inspection is p resented . M agnetic p a rtic le  inspection and  th e  fluorescent p en e tran t 
m ethod  are  c ited  as aids to  visual inspection, together w ith  au tom atic  tes tin g  m ethods 
which would indicate defects to  be fu rth e r inspected  b y  skilled personnel. T he la tte r 
m ethods involve techniques based on a  num ber o f  principles, including surface m agnetic 
field m easurem ent, diffraction o r back  reflection o f gam m a ray s an d  X -rays, hysteresis 
and  eddy cu rren t losses, an d  conduction  of hea t, electric curren ts, v ib rations, supersonic 
waves, X -rays, and  o ther rad ia tions. Tho different grados of pipes a re  described and 
some o f p resen t-d ay  and-prospective  field inspection m ethods aro discussed.

A. H . N.

1357. Mud Engineering in M odem  Drilling Practice. A non. World Petrol., 1946, 
17 (9), 46-49.— Tho paper consists o f a  review  o f tho  desirable p roperties o f drilling 
m uds and  m ethods b y  w hich such properties can  be m ost nearly  obtained. Special 
reference is m ade to  tho sodium  sa lt o f  carboxym ethylcelluloso as a  m ud  com ponent. 
A non-critical com parison betw eon w ater base and  oil base m uds is draw n. F . S. A.

Production.
1358. Gas Recovery Systems. D. Rogers. Producers' M onthly, Ju n e  1946, 10 (8), 
54.— (Paper presented at annual meeting Eastern D istrict D ivision o f Production, 
A .P .I . ,  P ittsb u rg , Ju n o  1946.)-—In  th is pap er gas recovery refers to  th e  salvage of 
solution gas escaping from  produced crude oil e ither a t  low pressure o r un d er vacuum . 
The am o u n t o f gas which can  be recovered from  a  barre l o f produced  crude oil depends 
on tho  g rav ity  and  tem p era tu re  o f th e  oil and  th o  pressures un d er w hich i t  is handled . 
Gas recovery  in  tho  B radford  field is effected a t  th e  g a s-o il-w ater separa to rs and 
stock-tanks. T he gas-rccovery line tak es gas from  th e  sep ara to r domo and  from 
tho to p  o f tho stock-tanks, an d  delivers i t  e ither d irec tly  to  a  vacuum  pum p or to  a 
vacuum  gathering  system . Some com panies use separa to rs in  which tho oil an d  w ater 
levels au tom atica lly  a d ju s t tho  o u tle t flow b y  float-operated  valves. “  Slop ”  tanks 
are  o ften  used to  porform  a  secondary  oil-w ater separation , and  th u s  reduce losses 
caused by  emulsions, stuck-valves, freeze-ups, and  excessive fluctuations in  fluid 
flow. A nother type  o f in sta lla tion  uses a  gasom eter to  regu la te  tho  pressure.

Tho econom ics o f gas recovery is briefly stu d ied  : i t  appears th a t  b y  carefully 
analyzing all p e rtin en t facto rs a n  oil-producer can  determ ine w hether gas recovery 
will be  profitable on his p roperties, how m uch in itial in ves tm en t will be required , and 
how soon a  p ay -o u t can  be  expected.

T he p ap er is well illu stra ted  by  d iagram s and seven references a re  appended.
R . B. S.

1359. Control of Gas-Cap Expansion. W . J .  T ravers, J r .  Oil Gas J .,  20.7.46, 45 
(11), 91.— Paper presented before A .P .I .— T he field s tru c tu re  and  conditions in  a 
deep California field are discussed. A s tu d y  o f tho h isto ry  o f p roduction  of th e  field 
reveals an  expanding  gas-cap resu lting  in increasing gas-o il ra tios. T he first m ethod  
o f gas-o il ra tio  control consisted of sh u ttin g  in  wells w here ra tio s h a d  clim bed above 
2000 cu. f t./b rl. B y A pril 1942 six wells w ere sh u t in  for th is  reason. I t  w as th en  
a p p aren t th a t  somo m eans o f gas-o il ra tio  con tro l w hich w ould avoid  th o  loss o f p ro 
ducing wells w ould be necessary  efficiently to  carry  o u t th o  objectives o f pressure 
m aintenance. A p lan  w as w orked o u t for a  rem edial p rogram m e so th a t  b y  cem enting 
sections o f th e  well th e  gas-o il ra tio  could be reduced. T his p lan  is described in 
deta il, together w ith  th e  im provem ents a tte n d a n t on  i ts  execution. A. H . N .

1360. Plastic Plugging Reduces Gas-Oil Ratios. E . S. B auer. Oil Gas J .,  31.8.46, 
45 (17), 88-89.— Plastic  plugging is an  effective and  a t  th e  sam e tim e econom ical 
m ethod  o f sealing off unw an ted  w a ter and  gas in trusion  in to  oil-pays. E xtensive  
w ork done in th e  w est Texas oilfields, using R esinox (a phenolic, low -tem perature 
curing resin), h as proved th a t  effective contro l o f gas-o il an d  w a tcr-o il ra tio s can  be
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gained w ith in  a  prico range econom ically p ractica l to  oil producers. Tho h igh ly  acid  
gases p rev alen t in  tho  oilfields will n o t dissolvo tho  p lastics to  cause new  fissures. 
Plastic plugging is loss expensive th a n  tam ping  lead  filam ents an d  tu rn in g s in to  wells 
and, unlike th is m ethod, a  well th a t  has been plugged w ith  p lastics, bo i t  a  gas-shut- 
off, a  bottom -hole-w ater shut-off, o r a  m id-section w a ter shut-off, can bo easily  drilled 
deeper a t  a  la te r  da te . A  m ethod  o f p lugging used is described w hich can  be used to  
reduce oitlier w ater or gas produced w ith  tho  oil. A. H . N.

1361. Operators in H ull and Silk Field Study Repressuring Program m e. C, H . K ep- 
linger and  J .  M. W anonm acher. Oil Gas J .,  31.8.46, 45 (17), 76.— A deta iled  rep o rt 
on tho geology, s tru c tu re , an d  p a s t developm ent o f th e  H ull and Silk F ield  is presented  
as an  in troduction  to  tho necessity  o f in stitu tin g  a  re-prcssuring program m e for tho 
field. The field is under tho  contro l o f several operators, an d  th e  p ro ject calls for a  
unitized repressuring  schem e. E stim ates  o f reserves and  profits are  given.

A. H . N .

1362. E ast Texas Field H as Record of Outstanding Results from  Its  Four Year P ro 
gramm e of Salt W ater Disposal. P a r t  4. W . S. Morris. Oil Gas J . ,  31.8.46, 45 
(17), 92.— E ffects o f injection  o f sa lt w ater in to  E a s t Texas F ie ld  on tho production  
economics o f  th e  field by  m ain tain ing  th e  reservoir pressure are  studied  w ith  th e  aid  
of a  tab u la r and  graphical rep resen tation  o f tho  resu lts  so fa r achieved. A. H . N.

1363. Source and Purification of W ater Supply. G. W . H olbrook and  A . R . 
Ellenforger. Producers' M onthly, Ju n o  1946, 10 (8), 57. (Paper presented at annual 
meeting Eastern D istrict D ivision  o f Production, A .P .I . ,  P ittsb u rg h , Ju n o  1946.)-—The 
im portance o f adequate  q u an tities o f w a te r o f p roper q u a lity  for w ater-flooding 
operations is stressed. T he selection of th e  m ost su itab le  source an d  th e  m ethods 
to obtuin th e  requ ired  am ounts is ono problem , and  th e  de term ina tion  o f tho p roper 
trea tm en t to  m ake th e  w a ter m o st su itab le  for use is another.

Tho b e tte r  th e  q u ality  o f th e  raw  w ater to  s ta r t  w ith , tho  loss tre a tm e n t is required. 
Surface w aters from  lakes and  rivers o ften  v a ry  in q u a n tity  and  q uality  w ith  changes 
of season. T hey usually  con tain  su b stan tia l qu an titie s  of m echanical im purities such 
os m ud, sand, suspended clay, an d  organic m atte r, and frequently  require extensive 
settling  basins w ith  ad eq u a te  c lean-out provisions, in  add ition  to  filters. Tho chang
ing q ua lity  is an  even g reater d isadvan tage, for i t  calls for continuous close super
vision o f th e  trea tm e n t process, and changes in th e  trea tm e n t to  m atch  changes in th e  
quality . Springs provide w a ter re la tively  free from  m echanical im purities and  less 
likely to  be affected by  changes o f season, an d  th ey  elim inate th e  necessity o f un d er
ground equipm ent to  m ake th e  supply  available. U n fo rtu n ate ly  tho  q u a n tity  
available is seldom  ad equate  for w ater-flooding w ork. F o r these  reasons th e  m ajo rity  
of water-floods in operation  a t  th e  p resen t tim e  are  supplied by  sub-surface w aters 
obtained th rough  wells from  porous form ations. T he available q u a n tity  o f such a 
w ater supply  is in m ost cases lim ited only b y  th e  num ber o f wells drilled, and  th e  
quality  will o rd inarily  change only very  slowly w ith  tim e.

Tho p rim ary  purpose of w a ter trea tm e n t is to  m ain ta in  th e  h ighest ra te  o f recovery 
and to  g e t th e  g rea tes t economic recovery of crude from  th e  developm ent, b y  p re v en t
ing any  un in ten tional plugging of th e  sand  a t  th e  in p u t well which would cause a  decrease 
in th e  in p u t w ater ra te . A second purpose is to  p rev en t corrosion, no t only to  save 
m ain tenance expenses, b u t  also because th e  p roducts o f corrosion them selves causo 
p lugging o f tho  sand  face. A th ird  purpose is to  increase th e  efficiency o f d isplace
m en t of oil b y  w ater. Am ong tho  various im purities tho m ost im p o rtan t are suspended 
m atte r, m icroscopic organism s, dissolved gases, an d  various dissolved so lid s ; th e  
acid ity  (pH  valve) also has a n  im po rtan t effect. T here is no s ta n d a rd .w a te r  t r e a t 
m en t w hich will rem ove all th e  im purities w hich m ay  be p resen t, and  proper trea tm e n t 
m u st be devised in each indiv idual case on tho  basis o f w ater analyses. Im proper 
trea tm e n t can  resu lt in  a  w a ter m uch m ore harm fu l th a n  th e  original raw  w ater, 
particu la rly  insofar as chem ical plugging m ay  occur.

Tho various trea tm en ts  com m only used  are aeration , chem ical trea tm en t, se ttling , 
algae trea tm en t, filtering, and de-aeration . A eration  increases th e  oxygen conten t, 
b u t causes p recip ita tion  of iron an d  m anganese as oxidized p roducts , and  also rem oves 
carbon dioxide an d  hydrogen sulphide. Alkalis a re  used to  raise th e  p H  value and
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rem ove carbon dioxide. Chlorine contro ls algae and  assists in  th e  ox idation  o f iron 
an d  m anganese. Po lyphosphates aro used to  stabilizo w ater b y  holding in solution 
th o  carbonates p resen t and  also for p reven ting  corrosion b y  th e  deposition o f a  th in  
p ro tec tive  coating. Sodium  su lph ite  can be used  for oxygen rem oval and  alum  is 
som etim es used as a  coagulent to  im prove th e  efficiency of filters. A m ple tim e and 
capacity  for se ttling  m u st bo allowed for and  adoquato  provisions m u st be provided 
for cleaning o u t so ttling-tanks. H ypochlorites, copper su lphate , and  phenol deriva
tives are  effective in  rem oving algae. V acuum  tre a tm e n t can  bo used  for do-aeration. 
Finally , th e  various typos o f filtering trea tm e n ts  are  discussed. R . B. S.

1364. W ater Meters (to m easure input o£ w ater in take wells). F . M ilne. Producers' 
M onthly, Ju n o  1946, 10 (8), 51.— T he m easurem ent and  contro l o f w a ter in take in 
w ater-flooding are essential for th e  scientific contro l o f  these  operations. Tho basic 
rules governing tho insta lla tion  o f a  high-pressure w ator-m eter on a n  in tak e  well are : 
(1) aftor tho  m eter is installed  tu rn  th e  w ater on  slowly an d  allow th e  w a te r line, the 
well, and  th e  m eter to  bo thoroughly  filled ; (2) open th e  a ir-v en t screw on th e  m eter 
a b o u t tlireo tu rn s to  allow an y  a ir  to  escape th a t  m igh t be in  tho  m e te r ; an d  (3) open 
th e  valve on tho  w ater-line g radually  a fte r  tho  pressure is b u ilt u p  in  tho  well. Tho 
m otor can n o t th en  race a t  an  excossive ra te , because tho  pressure will be n earer equal 
on b o th  th e  in le t and  tho  o u tle t o f th o  m oter.

Care m u st bo used th a t  silt, ru s t  o r scalo aro n o t allowed to  en te r th e  m otor, and  tho 
w a ter used m u st bo free from  chem icals or acids w hich w ould have  a  dam aging effect 
on tho  finely m achined surfaces o f  bronze an d  h a rd  rub b er p a r ts  w ith in  th e  m eter. 
Thoso th ings n o t only resu lt in  inaccurate  reg istra tion , b u t  even tually  cause p rem ature  
w ear and dam age. M any producers use a  1-inch-high prcssnro-strainor ahead  o f the 
m ete r and  installed  so th a t  i t  can  bo rem oved for cleaning. I n  view o f tho  ra te  of 
wator-fiow th rough  a  m otor tho possib ility  o f freezing up  is rem ote, h o w ev er; enclosed 
oil-gear tra in s  a re  to  bo preferred  to  open waah-goar tra in s  in  th is  respect.

T he various ty p es o f w ater-m eters su itab le  fo r oilfield use a re  briefly described.
R . B . S.

O i l f i e l d  D e v e l o p m e n t .

1365. Exploratory Drilling R ate Down, Success R atio  Up. A non. Oil W kly , 29.7.46, 
122 (9), 75.— 2097 exp lo ra to ry  te s ts  were com pleted in U .S.A . du ring  tho  first h a lf  of 
1946. 21-7% of th em  were successful. I n  th e  corresponding period  o f 1945 18-8% 
of tho ex p lo ra to ry  wells were successful. This y ear th ere  hove been 347 discoveries 
and  109 extensions.

California, New Mexico, an d  tho  R ocky  M ountain  S ta tes  h av e  had  fewer exp loratory  
com pletions th a n  in  1945. Illinois h ad  fivo now oilfields, five new  p ays, an d  fivo 
extensions in  J u n e ; K ansas h a d  four new  oilfields, a  gas-field an d  tw o ex ten sio n s; 
O klahom a h ad  six new  oilfields, ono gas-field, a  new  oil-pay, tlireo oilfield extensions, 
an d  a  gas ex te n sio n ; and  T exas h ad  e ight now oilfields, four gas-fields, fivo new  oil- 
pays, tw o new  gas-pays, one d istillate  p ay , and thrco  oilfield extensions.

T ables give a  sum m ary  of tho exp lorato ry  drilling results , an d  details , b y  S tates, 
o f  th e  exp lorato ry  drilling results for Ju n e  and  for th e  first h a lf  o f 1946. T he Ju n e  
discoveries aro listed  w ith  a  b rief s ta te m en t o f tho  sa lien t po in ts . G. D . H .

1366. Completions May top 1945 Total. A non. Oil W kly , 29.7.46, 122 (9), 58.— 
13,568 wells were com pleted in  U .S.A . during  th e  first h a lf  o f 1946, com pared w ith 
12,172 in  th e  corresponding period o f 1945. Increases over 1945 were show n in  Texas, 
Colorado, O klahom a, K ansas, Illinois, In d ian a , K en tu ck y , Ohio, Pennsy lvan ia , and 
N ew  Y ork.

2392 w ells'w ere com pleted in  Ju n e , 1946, 1297 finding oil and  211 finding gas.
A tab le  sum m arizes th e  U .S.A . well com pletion rosults for Ju n e  a n d  for th o  first 

h a lf  o f 1946, b y  S ta tes  an d  d istric ts. G. D. H .

1367. Footage Being Drilled a t  P re -W ar R ates. A non. Oil W kly , 29.7.46, 122 (9), 
86.— In  tho first h a lf  o f  1946 a  to ta l o f 45,848,047 f t  o f  hole w as drilled in  th e  13,568 
U .S. com pletions. T he corresponding figures for 1945 were 43,249,271 f t  an d  11,911 
new  wells.
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On th e  Louisiana G ulf C oast th e  average d ep th  of com pletions in  th e  first h a lf  o f 
1946 vrps 9064 f t. F lo rid a ’s 11 com pletions averaged  7083 f t  por'well.

Tables give tho  num bors o f  com pletions, to ta l footage, a n d  average footage pe r well 
yearly from  1925, and  sim ilar d a ta , b y  S ta te 3, fo r th e  first halves o f 1941, 1945, and 
1946. G. D . H .

1368. Indépendants Drill T hree-Fourths of W ells. Anon. Oil W kly , 29.7.46, 122 
(9), 59.— D uring th e  first h a lf  o f  1946 10,125 wells in  U .S.A. woro com pleted b y  tho  
sm aller com panies and  independents. 3163 wolls wore com pleted b y  th o  rem aining 
companies. T he form er groups com pleted 1631 o f th e  exp lo ra to ry  wells, a n d  th e  
rem aining 466 wolls woro com pleted b y  36 com panies, including m ost o f  tho  “  m ajo r ” 
companies an d  several o f th e  m ore active  independent com panies. O f th e  to ta l o f 
1815 s tr ic t w ildcats, 1463 wore drilled b y  th e  sm all operators. Tho sm all oporators 
com pleted 64-3%  o f th o  successful exp lo ra to ry  wolls, and h ad  70%  o f tho  now field 
discoveries.

D uring 1946 th o  sm all com panies have  been m ore active  th a n  in 1945, while th e  
roverse is tru e  o f tho  rem aining group, including tho  m ajo r com panies.

A tab le  sum m arizes tho  com pletion resu lts fo r th e  first h a lf  o f 1946 b y  com panies 
for th e  larger operators, togothor w ith  to ta ls  for th e  re s t o f th o  indu stry . G. D. H .

1369. Gas Reserves of the U.S. E . DoGolyer. Oil W kly , 29.7.46, 122 (9), 62 ; Oil 
Gas J .,  4.5.46, 44 (52), 80.— A t th e  beginning of 1946 th e  U .S.A. p roved  rocovorablo 
gas reserve was estim ated  to  be 144,000,000,000,000 cu. f t.,  including only fields w ith 
reserves exceeding 20,000,000,000 cu. ft., excep t in th e  A ppalach ian  area , Illinois, 
Indiana, a n d  Michigan. The pressure  base employod w as 16-4 lb /sq . in, an d  th e  tem 
perature  60° F . In  th e  A ppalachian  area, In d ian a , an d  Illinois, tho  reserves a re  com 
parative ly  u n im p o rtan t in  term s o f volum o and  wero estim ated  from  analyses o f decline 
curves an d  pressure d a ta . E lsew here th o  reserves were estim ated  horizon by  horizon 
and field b y  -field. W hore possible tho  p rcssure-production  decline m ethod  was 
employed, and  in  o th er cases th e  volum etric  m ethod  was used.

Tho figure given for tho  to ta l is believed to  be  conservative, and  there  m ay  actually  
bo reserves o f  200,000,000,000 cu. ft.

F ive  fields or areas have  43%  of th e  to ta l  reserves, 20 account for 61-6%, an d  100 
for 81-6% o f  tho to ta l reserves.

E xcep t in  th e  A ppalach ian  area, California, and  a  few n o rth e rn  S ta tes, little  effort 
has been m ado to  p rospect for gas. M ost o f i t  has  boon found while searching for oil, 
and in  th e  p a s t m an y  gas-shows woro plugged an d  abandoned or neglected becauso o f 
low prices o r lack o f m arkets . In  fu tu re  such finds are  likely to  be  exploited.

W ith in  th e  p a s t ton  y ears drilling to  g reater dep ths has resu lted  in th e  discovery 
of increasingly g reater proportions o f hydrocarbons in  th e  gaseous th an  in tho  liqu id  
phase th a n  in  th e  earlier search for shallow er fields.

Tho lim its o f th e  H ugo ton  gas-field aro n o t y e t know n. Tho productive  lim its o f 
o th er gas-fields are  also incom pletely defined.

Tables givo tho rocovorablo reserves by  S ta tes for th e  beginning o f 1946, w ith  a  
breakdow n according as w hether th e  gas is free o r dissolved. Thoro is also a  list o f 
reserve estim ates (to tals) a t  different d a te s  since 1919. G. D . H .

1370. Perm ian Basin to  Lead Expanded Operations. A non. Oil W kly , 29.7.46, 122
(9), 66.—Tho Perm ian  B asin sector o f W est Texas has over 1000 proved  locations 
w aiting  to  be drilled. Pipe-line ou tle ts a re  operating  to  capacity , an d  th e  construction  
of new  pipe-lines is being considered. Few  o f tho  older producing areas have  exhausted  
their drilling locations, an d  K eystone, T X L , D ean, S laughter, an d  E stes-N orth  W ard  
each has over 100 locations to  bo drilled.

A t W ilm ington th o  prolifio “  237 “ schist zone m ay  underlie  a  su b s ta n tia l p a r t  o f 
th e  field. M any shallow  wells will bo deepehed to  th is  zone. 4 m l w est o f th e  Poso 
Creek field, K orn  C ounty, h eavy  oil has been found in  th e  S an ta  M argarita . T he 
Cym ric field i3 sm all in area, b u t  prolific.

Much exploration  in  W est C entral Texas will be for M ississipplan and  E llenburger 
p roduction . In  South  Texas th e  m as t im p o rtan t rccont developm ents a re  th e  d is
covery o f th e  N o rth  Alborcas field, W ebb C ounty, and  th e  extension  o f th e  P iedras



4 2 2  a ABSTRACTS.

P in ta s  field, D uval C ounty. In  E a s t  T exas there  has been su b s tan tia l developm ent 
a t  H aw kins, and  a t  tho  Opelika gas-d istillate  field oil h as been found  on the  n o rth  
flank.

A new deep production  record has been established a t  W eeks Island , Ib e ria  Parish , 
Louisiana, where p roduction  comes fr6m 13,763-13,778 ft.

The A ntioch Southw est pool o f  G arvin  C ounty, Oklahom a, was opened in  th e  
Pennsylvanian . Tho B lue H ill field o f McClain C ounty h a d  a  b ig s trik e  in  th e  Chimney 
H ill section of tho  H u n to n .

Mississippi ob ta ined  a  new  field in  A dam s C ounty. O f 13 com pletions in  F lorida 
during  tho  first h a lf  o f  1946, only one w as a producer. T his lay  1 m l w est o f  p roduction  
a t  Sunniland. N otab le  shows were reported  in  a  te s t  in M onroe C ounty, and  in  one 
in H ernando  C ounty. Georgia h ad  tw o d ry  w ildcats. G. D . H .

1371. Design for Petroleum  Expansion Outside the U nited States. R . G. Greene. 
Oil Gas J .,  15.6.46, 45 (6), 84.—U .S.A .’s first p roduction  abroad  w as ob ta ined  in  
Mexico in 1900, and  in  1914 Am erica’s foreign p roduction  was lim ited  to  Mexico and 
R um ania . Since 1919 ab o u t 83,200,000,000 has been expended on U .S. foreign oil 
operations, 41%  hav ing  been spen t on exp loration  and  developm ent, an d  59%  on 
tran sp o rta tio n , refining, and  m arketing . Since 1919 some 25,300,000,000 b rl o f foreign 
reserves (excluding R ussia) has been found, an d  U .S. controls ab o u t 45%  of th is  to ta l.

Foreign operations involvo a  risk  o f expropria tion . N ationalized  developm ent has 
been adop ted  in  m an y  South A m erican countries, b u t foreign e n try  is still possible in 
Venezuela, Colombia, E cuador, an d  P eru  w ith o u t u ndue  com plications. N ational 
developm ent m ay  also be  adop ted  in  Czechoslovakia, Y ugoslavia, an d  possibly in 
R um ania .

Big U .S. investm ent losses were susta ined  in  E urope and  Asia during  tho  recen t w ar.
In  tho  M iddle E a s t reserves m ay  to ta l  27,000,000,000 brl, 5 3 1 5 %  being held by 

B ritish  com panies an d  40-47% b y  A m erican com panies. E stim a tes o f R ussia’s 
reserves rango 6000-50,000 m illion barrels. G. D . H .

1372. Canada Vigorously P ushing Oil Search, Concentrating on W estern Plains. W . W .
Burns. Oil G a sJ ., 25.5.46, 45 (3), 94.— In v estiga tions a re  claim ed to have established 
A lb erta  as hav ing  a  trem endous gas reserve. I t  is possible th a t  one com pany  m ay 
erec t p lan t for converting  gas to  gasoline.

77,000 acres eas t o f th e  V iking-K insella  resorve have  been proved up.
Only som e 12 ou t o f 1600 wells drilled in  W estern  C anada can  be  considered to 

havo been deep enough to  te s t  tho  wholo sed im entary  soction. Tho proven  reserves 
are  estim ated  a t  over 51,000,000 brl, 21,000,000 brl being a t  T u rn er Vnlloy and  th e  
re st a t  N orm an W ells. T u rn er Valley’s o u tp u t has fallen since F e b ru a ry  1942. 
C anada produces only 15%  of he r oil requirem ents.

1 B razeau  is tes tin g  th e  M adison a t  12,000 ft. A flowing well has been com pleted 
a t  L loydm inster, b u t  th is  will be p u t  on tho pum p to  reduce w ater-coning and sand  
m ovem ent. P roduction  a t  L loydm inster comes from  th e  Cretaceous a t  1800-1900 
ft. The oil is 14-7° A .P .I. g rav ity . E fforts a re  being m ade to  ge t oil a t  Ju m p in g  
Pound, where gas and  condensate hove been found on th e  crest o f tho  struc tu re . 
O th er foothill anticlines are  being drilled.

In  th e  plains U pper Cretaceous to  D evonian beds occur. Sm all oilfields have  been 
found. 1 R edstone in  th e  N orm an W ells a rea  w as ju n k ed  a t  4874 f t, because of 
m echanical troubles. No favourable  indications had  been m et. Tho well was 
bo ttom ed  in S ilurian. G. D . II .

1373. Production in  South Am erica Continues Expansion. Anon. Oil G a sJ ., 27,4.46, 
44 (51), 100.— 26 wells a re  being drilled in Colombia. T he p roduction  in 1945 
averaged 62,534 b rl/d ay . Venezuela has 80 rigs active. N ine wells aro un d er w ay 
in  E cuador. No. 1 B a jad a  w as abandoned a t  13,206 f t ; 2 R odeo is drilling a t  10,500 
ft. The 1945 o u tp u t in E cuador averaged 6850 b rl/d ay . I n  Peru  a  well is to  be 
drilled eas t o f tho  Andes and  300 m l no rthw est o f tho G anzo Azul field. 46 wells are 
being drilled in Peru . S light shows havo been reported  in a  well on tho T iticaca 
na tio n a l reserve. D uring  1945 P e ru ’s p roduction  averaged 37,500 b rl/day . Bolivia 
has five wells under w ay. I t s  1945 production  was 1160 b rl/d ay . Chile’s P u n ta  
A renas a rea  well was drilled to  7500 ft. I t  is said to  have a  p o ten tia l o f 8000 b rl/d ay
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of 39° A .P .I. oil. 51 rigs a re  active  in  A rgentina, w here tho  1945 p roduction  averaged
62.000 b rl/d ay . F o u r wells a re  being drilled in B razil. G. D . H .

1374. Creole to Exploit New Concessions Prom ptly. A non. Oil Gas J . ,  25.5.46, 45 
(3), 92.— Creole is carry ing o u t geophysical w ork in  Guarico, M onagas, an d  in  L ake 
M aracaibo.

The eas te rn  extension  of th e  deeper sands a t  M aracaibo seems to  bo cu t off b y  a
fault. G. D . H .

1375. Production in  Venezuela Registers Big Increase. Anon. Oil W kly , 15.7.46, 
122 (7), 31.—D uring th e  first five m onths o f 1946 Vonozuola produced  170,000,000 
brl o f oil. Tho o u tp u t o f w estern Venezuela w as 01,296,764 brl in tho first q u a rte r
of 1946, a n  increase o f 31%  over th e  figure for tho sam e period o f 1945. G. D . H .

1376. Venezuelan O utput Still Exceeding 1945 Figures. A non. Oil Gas J . ,  15.6.46, 
45 (6), 82.— D uring  tho  first q u a rte r o f 1946 Venezuela p roduced  90,574,145 brl o f 
o il; the  1945 to ta l  w as 323,440,191 brl. T ables give th e  p roduction  fo r these  two 
periods by  fields and  by  com panies. G. D . H .

1377. W estern Venezuela’s Output up 19-3%  in  1945. A non. Oil Gas J .,  1.6.46, 
45 (4), 44.— W estern  Venezuela produced 218,538,657 brl o f oil in 1945; th e  1944 
figure was 183,199,288 brl. G. D. H .

1378. B ritish Zone of G erm any Producing 12,900 brl Daily. Anon. Oil Gas J .,
15.0.46, 45 (6), 83.— P ro d u c tio n  in  th e  B ritish  zone of G erm any has risen from  3920 
b rl/day  w hen tho Allies took  over to  ab o u t 12,900 b rl/d ay . T he 24 oilfields an d  one 
gas-field o f th is  zono are  a round  Cello an d  H am burg , n ear th e  D u tch  border. M ost 
o f th e  wells a re  pum pers, b u t  som e a t  W esondorf flow. N ear B ontheim  a  gas-field 
produces 10,000,000 eu. f t ./d a y  from  a  lim estone.

Before tho w ar G erm any’s oil reserves were estim ated  a t  85,000,000 brl, and  tho 
daily  p ro d u c tio n  a t  20,000 brl. G. D . H .

1379. Continuing Search for Oil in  B ritain . A. H . D ay. W orld Petrol., 1946, 17
(10), 47-49.—A  sh o rt h isto rical su rvey  o f exp loration  in  B rita in  is given, together 
w ith th e  p resen t position. 735,000 f t  havo been drilled in  380 wells by  th e  D ’A rcy 
E xp lo ra tion  Co., 250 o f  which have been p roductive. O ver 400,000 tons havo been 
produced, m ain ly  from  th e  E akring  d istric t. O u tp u t has recen tly  declined. I t  is 
s ta te d  th a t  prospecting  in  B rita in  is uneconom ic b u t  tho  production  ob tained  was 
valuable in  tim e o f w ar. F . S. A.

1380. W ar Oilwells of England. R . K . Dickie. T im es Trade and Engineering, 1946, 
60 (993), 8 -9 .—A brief illu stra ted  account o f th e  oilfields in  L ancashire an d  N o ttin g 
ham shire. T he ex ten t o f tho la tte r  is ind icated  on a  sketch-m ap, and  th e  geological 
s tru c tu re  is show n on sim ple diagram s. I t  is considered probab le  th a t  o th er oilfields, 
o f a  sim ilar size, m ay  b e  discovered. V. B.

1381. Cradle of Galician Oil in  Midst of Revival. A non. Oil W kly, 15.7.46, 122
(7), 31.— Tho B itkov  field is being revived, 16 wells being in  operation . 100 new  
wells havo been drilled in  th e  D evonian oil horizons a t  T uim azy which h as a n  o u tp u t 
o f 29,000 b rl pe r day . G. D . H .

1382. R oum anian Production Still Short of P re -W ar Total. A non. Oil Gas J . ,
1.6.46, 45 (4), 44.— D uring 1945 R ouraan ia  produced 32,480,000 brl o f  crude, com pared 
w ith  24,584,000 brl in 1944. T he 1938 p roduction  was 64,970,000 brl. A bout
21.700.000 brl o f th e  1945 p roduction  w ent to  R ussia. G. D. H .

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

1383. Steady Turbulent-F low  E quations of Continuity, M om entum , and Energy for 
F inite  Systems. E . R . V an D riest. J .  A p p l. M ech., 1946, 13 (3), A-231-A-238.— T he
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s tead y  turbulent-flow  equations for cdn tinu ity , m om entum , an d  energy were derived 
for eerta in  finite system s. I t  w as found  th a t  for an  incom pressible fluid tho  con tinu ity  
re la tion  contained no ither non-uniform  veloc ity -d istribu tion  correction  term s nor 
tu rbu lence term s, th a t  tho  m om entum  eq uation  involved veloc ity -d istribu tion  cor
rections and  m oan-square volocity fluctuations, and  th a t  th e  energy re la tio n  contained 
n o t only velocity -d istribu tion  corrections a n d  m ean-squaro term s, b u t  in  add ition  
m oan-cube an d  double- an d  trip le-corro lation  term s. T he correction  facto rs fo r non- 
uniform  velocity  d istrib u tio n  w ere ovaluated  for fully  developed open channel and  
p ipe flow. T hrough tho  m om entum  law  th e  effect o f tu rbu lence  w as show n q u an ti
ta tiv e ly  in  tho  case o f th e  hydrau lic  ju m p  in  open channels an d  th e  sudden  expansion 
in  closed conduits. A. H . N .

1384. Fuel Oil Storage. A non. Gas Oil P w r, 1946, 41, 351-355.— L ay o u ts  su itab le  
for barrel, tan k , and  b u lk  storage are  described, an d  recom m endations a re  laid  down 
as to  th e  construction  o f tanks. The draw -off connection should  be so p laced th a t  
doad space is available for th e  se ttlem en t o f w a ter a n d  solid m a tte r , and  to  th is  end 
th e  ta n k  should slopo tow ards th e  back  so th a t  sludge can  be draw n off th rough  a  
drain-coek. A dditional fittings includo d ipsticks an d  filters, o f w hich tw o in  parallel 
should bo used. H . C. E .

1385. Gasoline Loss Control and M olecular W eight D eterm inations. H . G. Koefoed. 
J .  In st. Petrol., 1946, 32, 529-574.— Tho causes o f loss o f p ro ducts a re  system atically  
analyzed. Loss by  evaporation  is th e  m ain  typo  stud ied  in  dotail. A fter reviewing 
briefly a  previous m ethod , a  now schem e is described. T he erro rs o f  analyses aro 
discussed an d  tho  p robable overall erro r evaluated . Tho system  uses a n  absorbing 
oil in  an  O rsat ap p ara tu s  to  determ ino th e  q u a n tity  o f  hydrocarbon  v ap o u r in  air. 
T he m othod can  also bo usod to  estim a te  tho m olecular w eight o f tho  vapours. The 
resu lts o f  tes tin g  tho  m ethods on  lab o ra to ry  an d  large-scalo a re  discussed. Tho possiblo 
m othods of com bating  evapora tion  losses aro finally described. A. H . N .

1386. Effects and Corrections of Gas-Pulsation Problem s. F . M. S tephens. Oil 
Gas J . ,  14.9.46, 45 (19), 78.—Tho effects o f v ib ra tio n  on eq u ipm en t when gas, air, 
o r steam  is com pressed is discussed.

Besides effects on lines an d  equipm ent, pu lsa tion  flow is a  clfiof cause of inaccurato  
orifice m etering  as h igh as 20% , regardless o f location  o f m eter. I t  is  frequently  
im possible to  read  pressure-gauges.

Loss o f horsepow er duo to high in stan taneous peak s an d  to  tho  e x tra  pressure  drop 
requ ired  to  drive a  pu lsativo  flow th rough  a  transm ission  lino is a n o th e r effect.

A ttem p ts  to  tie  down th e  p o in ts o f  excessivo v ib ratio n  displacem ents s tru c tu ra lly  
o ften  resu lt in  tho  necessity  for add itional su p ports elsewhere, owing to  sh ift o f tho 
p o in t o f d isplacem ent. R ecen tly  m echanical v ib rational dam peners have  been installed 
a t  certa in  p o in ts in  th e  system . T hey  consist o f w eights w ith  springs o r rubbers, 
o r springs alono. E x ac t location is necessary, a n d  a  p a rtia l cure only is usually  
achieved. M eter readings errors a re  reduced by  installing  p inching valvos in  tho 
lead  linos. Volum e bo ttles, hav ing  fivo to  15 tim es th e  com pressor d isplacem ent, 
fitted  to  b o th  discharge an d  suction  side o f a  com pressor, m inim izo tho  effects o f re
flections and  reduce horsepower loss to  a  m inim um . Pu lsa tion  dam peners on  the  
filter principle, sm ooth o u t th e  flow, a n d  reduce necessity  fo r hold-dow n system s, 
an d  w hen f i tte d - to  dischargo an d  suction  sido o f com pressors resu lt in  conditions 
w hich elim inate in stan taneous pressure  conditions w ith in  th e  cylinder when th e  
valve is open on th o  discharge side, an d  in  a  uniform  pressure condition a t  th e  tim o 
th e  suction  va lve  is open. G. A. C.

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

Refineries and Auxiliary Refinery Plant.
1387. Design P lan  of U nited’s New Carthage P lan t. G. W eber. Oil Gas J . ,  20.7.46, 
45 (11), 86.—A  p lan t producing daily  170,000 gal o f liquid p ro d u c ts  is described.

T he now U n ited  Gas P ipe L ine Co.’s condensate-natural gasoline-rocovery p lan t in
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tho Carthage, Texas, gas-field processes 150,000,000 cu. f t. o f raw  gas daily  to  e x tra c t 
a  to ta l o f 170,000 gal o f liqu id  p roducts.

The ga thering  system  involves m oro th a n  100 m iles o f lines serving 81 wells from  
three form ations.

P roducts m ade  include kerosine, m o to r fuel, n ap h th as , bu tanes, n a tu ra l gasoline, 
and liquefied petro leum  gases.

Tho raw  gas is tak e n  in to  th e  scrubbers a t  1050 p .s.i.g . when condensate  is rem oved, 
the  strip p ed  gas going to  tho absorbers and  low-pressure gas lines. C ondensate is 
dehydrated , flashed, an d  frac tiona ted  to  produce lig h t m o to r fuel, n a p h th a , an d  
kerosine ; fuel oil being tak en  off as side stream s. A bsorp tion  oil m ake-up is  supplied 
by  kerosine. T he abso rp tion  oil, a f te r  con tacting  tho  gas, is  strip p ed  to  rem ove 
hydrocarbons, an d  finally ro turnod to  c y c le ; th e  s tripped  gas being d eh y d ra ted  in  
four tow ers packed  w ith  specially trea te d  b au x ite  contain ing  60-70%  of alum ina, th e  
cooled gas being m ixed w ith  th e  gas en tering  th e  h igh-pressure pipe-line. Tho 
desiccant is re -ac tiv a ted  b y  passing h o t d ry  gas a t  400° F  th rough  th o  tow ers for 
8 hours. G. A. C.

1388. Design and Cost Factors for Steam  and Pow er Generation in  the Am erican 
Refinery. W . F . R y an . Oil Q asJ., 20.7.46,45 (XI), 97.— A review  is g iven  o f A m erican 
refinery pow er p ractice  an d  costs, an d  a  h y p o th etica l p la n t discussed.

The com m ercially developed m axim um  operating  pressure  is 2200 p.S.i. w ith  a  
th ro ttle  tem poratu ro  of 950° F  fo r high-pressure steam . In  th e  hypo thetica l p lan t 
this steam  is passed th rough  a  h igh-back-pressure tu rb in e  exhausting  a t  450 p.s.i. 
and generating  approx im ate ly  40 kW h p e r 1000 lb steam . The 450 p.s.i. s team  is 
reheated  to  850° F  fo r use w ith  low-pressure tu rb in e  generators an d  auxiliary  drive 
turb ines.

These generato rs w ould be  designed w ith  controlled ex trac tio n  a t  300, 125, an d  
15 p.s.i. H e a t exchangers are  used fo r ex trac tio n  o f h e a t from  tho  boiler blowdown, 
the  equipm ent being located  betw een stages o f tho boiler feed-pum ps. Condensate 
is re tu rn ed  to  tho  pow er p la n t from  all closed h e a t exchangers in  th e  refinery. A  
double-circulating system  is designed to  reduce th o  handicap  of h igh  blowdown, 
which is costly  due to  loss o f  h e a t an d  cost o f trea tin g  replacem ent w ater. F u tu re  
designs should y ield m ore th a n  100 kW h per 1000 lb o f  process s team  a t  a  h e a t con
sum ption  of n o t m ore th a n  4500 B.Th.TJ. per kW h  and  a t  a  cap ita l cost o f  less th a n  
$125 pe r kW  above th e  cost o f a  low-pressure boiler p lan t supplying only process 
steam . H igh pressures o f 3000-3200 p.s.i. a re  envisaged.

A survey  o f 85 p lan ts  h as show n th a t  th e  pre-w ar cap ita l C0 3 t  o f pow er generating  
equipm ent was ab o u t $105 pe r kW , tho  u n it in ves tm en t decreasing w ith  increasing 
s team  pressure. I n  co n trast, th e  A m erican public u tility  h as an  in v es tm en t o f  moro 
th a n  $300 pe r kW  in  electric p lan t above. G. A. C.

1389. Dividends from  Furnace D raft. R . R eed. Oil Qas J .,  14.9.46, 45 (19), 80.—  
R esu lts b o th  o f use a n d  m isuse of furnace d ra ft conditions a re  discussed.

H igh m ain tenance  an d  fuel costs, danger o f in ju ry  to  personnel, an d  im pairm en t 
o f process conditions resu lt from  neglect o f d ra ft conditions. A curve illu stra tes th e  
am oun t o f  vacuum  w hich m u st b e  m ain tained  to  avoid  a  condition  o f pressure a t  an y  
place in th e  furnace, an d  an  exam ple is w orked out.

D ra ft gauges m anifolded to  allow for furnace conditions in  a  num ber, o f places w ith  a  
single in stru m en t a re  v ery  advan tageous. W ith  a n  ind ication  o f 0 '02-in 11-0 a t  th e  
a rch  sufficient d ra ft will exist a t  th e  bu rn er levels for all p ractica l purposes.

F ac to rs  involved in  fu m ace-d raft design include th e  ra d ia n t an d  convection sections, 
a  breeching, a  dam per, and  a  stack . A  tab le  shows th e  am o u n t o f d ra ft w hich can 
be ob ta ined  from  stacks o f various heights an d  d iam e te rs ; th o  stack  is th e  key  to  
furnace d ra ft conditions. A n inadequate  stack  can n o t give good d ra ft  conditions. 
M aintenance costs will increase w ith  pressure on th e  furnace, since th e  h o t gases 
overhea t th e  steel supporting  a rch  an d  walls, an d  ou tw ard  flow of h o t gases from  peep 
holes m ay  in ju re  personnel. In  h igh w ind conditions accu rate  d ra ft indications a re  
h a rd  to  ob tain . Differences o f 0-15-in H 20  betw een w indw ard an d  leew ard sides 
occur in  m odera te  w inds. A  figure shows a  suggested correction  m easure, consisting 
o f 1/16-in holes drilled 10 f t  a p a r t  in  a  4-in m anifold encircling th e  furnace, to  perm it 
ba lancing pressures on each  side of th e  furnace. The atm ospherie connection in to  th e
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m anifold is m ado half-w ay betw een an y  tw o 1/16-in holes in  tho  pipe. Furnace 
pressures can  bo controlled b y  regu lation  o f dam per o r o f tho secondary  a ir  control.

Too g rea t a  d ra ft will w aste fuel, owing to  excessivo in filtration  o f a ir  in to  tho  furnace, 
too l ittle  d ra ft causes a  flow of h o t gasos from  th e  furnace. Secondary a ir-en try  area 
should be such as to  m ain tain  tho  requ ired  excess a ir w ith  increased furnace draft.

G. A. C.

1390. An E changer Design. W . L. Nelson. Oil Qas J . ,  20.7.46, 45 (11), 117.— No.
102 in  tho Refiner's Notebook series serves a s  a  sum m ary  o f m any  previous issues on 
h e a t exchange.

The design of an  exchanger for a  p a rticu la r purpose is considered th rough  a  sories 
o f steps, including econom ical approach, h e a t d u ty , rou ting , num ber o f passes, tube 
tran sfer ra te , d iam eter o f  shell, shell velocity , overall tran sfe r ra te , and  pressure drop. 
An exam ple is given and  w orked ou t. G. A. C.

Cracking.
1391. M odem  Catalytic Processing in  Sum m ary. S. S. AUender. World Petrol., 
1946, 17 (8), 60-62.— T his is an  in troduction  to  th e  following papers and  reviews tho 
types o f ca ta ly tic  processes now  in  use. Catalytic Cracking for the Small Refinery.
O. W . W illcox. Ib id , 17 (8), 63.— Some figures are  given to  su p p o rt th e  view th a t  the 
sm aller rofinery should change to  ca ta ly tic  cracking. I t  is s ta te d  th a t  70%  o f tho 
refineries in  U .S. aro n o t th u s  equipped. The Small Kellogg Fluid Cat-Cracker. Anon. 
Ib id , 17 (8), 64, 05.— A 4000-brl/day u n it  is described. I t  occupies an  a rea  of 1650 
sq. f t . Tho reactor, regenerator, an d  p rec ip ita to r a re  all supported  a t  th e  same 
elevation, 69 f t  above ground. Gas velocities are reduced, an d  th e  p la n t lias been 
generally  simplified as a  re su lt o f  experience. A  flow diagram  a n d  tab les showing 
tho  re la tiv e  economics o f 4500 b rl/d ay  u n it  operating  on 39° A .P .I . m ixed baso crude 
a n d  a  9500 b rl/d ay  u n it using 36° A .P .I. paraflinic crude as stock  a re  presen ted . Before 
deprecia tion  charges th e  costs a re  5-29 an d  5-57 cents p e r gallon respectively. O ptim um  
yield is 45-55% . P la n ts  designed for 1700 an d  2250 b rl/d ay  aro m entioned. Small 
T herm ofor Cat-Cracker. A non. Ib id , 17 (8), 66-07.— Newer designs are  tending 
tow ards m oving ca ta ly s t y e t re ta in ing  th e  inheren t sa fe ty  features. Sm all u n its  in 
capacity  range  o f 1000-5000 b rl/d ay  a re  available. A flow sheet and  cost d a ta  are 
given. Small U.O.P. Cat-Cracker. A non. Ib id , 17 (8), 68-69.—A  flow d iagram  is 
given, together w ith  exp lanato ry  outline. Some degreo o f au to m atic  contro l is 
ind icated  on a  2600 b rl/d a y  u n it. Im provem en ts over tho  large u n its  a re  listed. 
T ables are  p resen ted  show ing th e  im proved perform ance ob tained  by recycling (31° 
A .P .I. gas oil as feed) over once th rough  operation  an d  tho  effect o f reac to r tem 
pera tu re  on th e  octano num ber o f th e  p roduct. Some economic d a ta  aro included. 
Tho u n it is self-supporting as regards steam . O ther pow er requ irem ents a re  dis
cussed. Cycloversion for the Small Refinery. Anon. Ib id , 17 (8), 70.— T his paper 
tak es th e  sam e form  as those above. Low m ain tenance costs aro claim ed owing to 
th e  fixed bed. T he p la n t is se lf-supporting for steam . F . S. A.

1392. Ind iana  S tandard’s Three Cat Cracking Units. Anon. World Petrol., 1946,
17 (8), S2, 83.— S tan d ard  Oil Com pany (Ind iana) is to  have  th ree  new  fluid cataly tic  
cracking un its . E ach  will be capable o f processing 25,000 b rl/d ay  of gas oil. A
vapour-recoverv  p la n t is to  w ork in  conjunction  w ith  oach. F . S. A.

Chemical and Physical Refining.
1393. Rem oval of Chlorine and Gum Form ers from  Alkylates. R . G. H aldem an and 
W . A. Pardee. Indnstr. Engng Chem., 1946, 38, 242-246.— Tho a lky la tes produced 
by th e  reaction  of isobutane and  e thy lene using a n  alum inium  chloride ca ta ly st 
possess very  high p o ten tia l gum  values, an d  organic chlorides m ay  bo p resen t to  th e

• e x te n t o f  0-10%  b y  w eight. T he rem oval o f these chlorides is necessary because of 
th e ir  d e trim en ta l effect on  th e  te trae th y l lead susceptib ility  o f tho gasolines in to  which 
th e  a lky la tes are  blended. A de ta iled  s tu d y  has therefore been m ade o f th e  trea tm en t 
o f  chlorine-containing a lky la te  in  th e  vapour phase over th e  bau x ite  ca ta ly s t, Porocel. 
I t  is show n th a t  th e  gum -form ing co n stitu en ts o f th e  a lky la tes can  be rem oved under
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conditions sim ilar to  those  for chlorino rem oval, b u t  th a t  th e  severity  o f th is  t r e a t 
m ent is critical, since b y  o v er-treatm on t th e  gum -form ing properties o f tho  gasoline 
aro increased. A. W .

Special Processes.
1394. R eactions of A liphatic Hydrocarbons with Sulphur. H . E . R asm ussen, R . C. 
H ansford, an d  A. N . Sachanon. Industr. Engng Clicm., 1940, 38, 378-382.— A p ro 
cess is described fo r reac ting  a liphatic  hydrocarbons, con ta in ing  a t  least four carbon 
atom s in a  s tra ig h t chain, w ith  su lphur to  give tho  corresponding olefin, diolefin, and  
thiophene or th iophene hom ologue. I f  th e  charge-stock is com m ercial (95% ) n- 
butane, th e  following v aria tions o f tho  procoss a re  possiblo : (a) an  80%  conversion 
to a  p roduct consisting of 35%  th iophene, 35%  butudione, an d  30%  «-b u ty len e  by  
weight by  recycling unroocted  b u ta n e ;  (6) a  75%  conversion to  equal w eights of 
thiophene and b u tad iene  b y  recycling unreac ted  b u tan e  and  bu ty lene  ; o r (c) a  50%  
conversion to  th iophene alone b y  recycling unreacted  b u tan e , bu ty lene, an d  butadione.

A. W .

1395. Production of Gasoline from  N atural Gas. A non. World Petrol., 1946, 17 (8), 
52-54.— A briof outline is given o f th e  developm ent o f th e  H ydrocol process (H ydro
carbon Resoarch, In c .) which is said to  be  o f  special value for gas deposits n o t supplied 
with long-distance tran sp o rta tio n  facilities. Gasoline p roduction  cost is com parable 
w ith th a t  from  crude, in  th e  G ulf C oast area. In itia lly  only gasoline, gas oil, and 
alcohols will be  produced. Tho process is s ta te d  to  consist o f th reo  stages, rep re 
senting advances over form er practico  : oxygon separation , p roduction  o f synthesis 
gas under high tem p era tu re  and  pressure, and  cata ly tic  reduction  o f th e  gas to  desired 
products. No deta ils a re  given. F . S. A.

1396. Hydrolysis and Isom erization of Chlorotoluenes to m-Cresol. R . N. Shreve 
and C. J .  M arsel. Industr. Engng Chem., 1946, 38, 254-261.— Tho sim ultaneous 
hydrolysis and  isom erization of o-chlorotoluone andp-eh loro to lueno  have been in v esti
gated. The op tim um  operating  conditions aro 350° C, 2-5 m oles o f sodium  hydroxide 
per mol o f clilorotolueno, and  a  2-hour reac tion  tim e. Cresol m ix turos o f 60%  m- 
cresol co n ten t aro ob tained. A. W .

1397. L ubricating Oils from  F ischer-Tropsch Olefins, Using W ater-G as as R aw  M aterial.
G. M. D azeley an d  D . Gall. Petroleum, 1946, 9 (9), 208-210.— Because of th e ir  h igher 
olefin con ten t, p ro ducts from  th e  F ischer-T ropsch  process using w ater-gas 
(CO : H a =  1 :1 )  aro m ore prom ising raw  m ateria ls fo r polym erization  to  lubricating  
oils th an  products in  th e  sam e boiling-rango using  synthesis gas (CO : H 2 =  1 :2 ) .

W ith  a  given olefin chain-length  experim ental resu lts showed th a t  th e  absolu te  
viscosity  o f th e  lubricating  oil is inversely p roportiona l to  reac tion  tem pera tu re , 
wliilo th e  V .I. rem ains approxim ately  constan t. W ith  a  g iven reaction  tem pera tu re , 
the  abso lu te  v iscosity  is inversely proportional to  olefin chain-length. O xidation , 
s tab ility  is littlo  influenced b y  reac tion  tem p era tu re  a n d  chain  leng th . Generally, 
th e  oils w ere superior to  those from  th e  p ro d u c t o f synthesis-gas. K . C. G. K .

1398. M onom ercuration of A rom atic Hydrocarbons. Paracym ene. T . F . D oum ani 
an d  K . A. K obe. Industr. Engng Chem., 1946, 38, 248-250.— M onom oreurated 
p roducts can  be ob tained  from  p-cym eno in  high yield. A now m ethod  of separa ting  
th e  2- and  3-isomors is given. Tho bactericidal p roperties o f some cym yl derivations 
aro com pared w ith  basic phenylm ereurio n itra te . A. W .

1399. M onom ercuration of A rom atic Hydrocarbons. Toluene. A. J .  B ard u h n  and 
K . A. K obe. Industr. Engng Chem., .1946, 38, 247-248.— Process conditions have 
been developed w hereby toluene is exclusively m onom èreu ra ted  w ith  a  y ield o f 98% . 
The o rien tation  is approx im ately  in  th e  ra tio  ortho : meta : para  =  43 : 13 : 44.

A. W .

1400. Synthetic Fuels in  Germ any. 3(3)-Fischer-Tropsch Process, L ubricating Oils 
and Acetylene. A non. Petroleum, Sept, 1946, 9 (9), 215.— T he p roduction  b o th  of

H H
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syn thetio  rubber, and  th e  chem icals used— e.g., acetylene, bu tad iene, an d  styrene— 
are  discussed.

A n  I.G . p la n t a t  H uls had  a  ra te d  capacity  o f 4000 tons o f B u n a  S per m on th  and 
was i  sq. m ile in  area.

B una S is m ade by  polym erizing b u tad iene  and sty rene. T he form er was m ade as 
follows :

aldol bu ty lene  glycol
4  • 4  .

hydrocarbon  ->• acotyleno aceta ldehyde ->  b u tad iene  
gases

The sty rene  w as m ade from  benzene from  coal-tar p lan ts  in  th e  R u h r an d  ethylene 
produced  a t  H uls.

D etails o f acety lene production  and  subsequent m anufactu re  o f bu tad ien e  are 
given. K . C. G. K .

1401. Synthetic Fuels in  Germ any. 3(2)-Fischer-Tropsch Process, Lubricating Oils 
and Acetylene. Petroleum, Aug. 1946, 8 (9), 191.— D uring th e  w ar th e  G erm ans m ade 
considerable q u an tities o f syn the tic  lubricating  oils. T he K u h lm an n  p la n t a t  L estaque 
n e a r M arseilles produces 25 tons o f p roduct pe r day.

I n  o rder to  produce 1 to n  of lub rican t, th is  p la n t requires as raw  m ateria ls 600 kg 
of F ischer-T ropsch  gas oil, 600 kg  of benzole, an d  160 kg of dichlorethane. T he oils 
form ed consist o f polybenzenes w ith  long paroffinic chains a ttach ed , giving a  high 
Y .I. an d  a  low pour-point.

T he second G erm an process is th a t  o f th e  K u h lm ann  Co. A  p ilo t p la n t is in  opera
tio n  a t  H arnos, n ear Lille. T he s ta rtin g  m ateria l is F ischer-T ropsch  sp irit, w hich is 
as olefinic as possible (unlike th e  gas oil used in th e  first process, w hich should bo os 
low in olefins os possible). Tho sp irit is m ixed w ith  3%  of alum inium  chloride, and 
rem ains in  co n tac t w ith  i t  for 5 hours a t  room  tem p era tu re . Two layers form , th e  
lower contain ing a  heavy  polym er bound  chem ically w ith  th e  alum inium  chloride, 
w hich is rem oved by  trea tm e n t w ith  caustic  soda and  w ashing w ith  w ater. T he upper 
layer con tains paraffinic sp irit and  free polym er. T he sp irit is rem oved by  steam - 
stripp ing . The p roperties o f these  oils a re  given in  tab u la r  form .

D uring th e  w ar four underground  lubrication-oil p lan ts  were constructed  b y  the 
G erm ans. N one o f those w as used, however. K . C. G. K .

1402. Y apour-Phase N itration of Neopentane and Neohexane. A. P . H ow e and 
H . B. H ass. Industr. Engng Chem., 1946, 38, 251-253.— A s tu d y  o f th e  vapour- 
phase  n itra tio n  o f neopentane an d  noohexano a t  approx im ate ly  410°C has been m ade. 
C ontact tim es v a ry  from  1 to  1-5 sec and  th e  m olal ra tio , h y d ro c a rb o n : n itric  acid 
from  0-9 to  3-5 : 1 0 . In  p a rticu lar, neohexane appears to  give good yields o f nitro- 
parafflns, th e  figure being well above 40%  o f theoretical, a lthough  no a tte m p t was 
m ade to  discover op tim um  conditions. 2 2-D im ethyl-1-nitrobutane, 3 : 3-dim ethyl-
1-n itrobu tane, and  2 : 2-d im othyl-l-n itropropano  are now com pounds identified.

A. W .

Patents.
1403. P a ten ts on Refining Processes and Products. C. E . H em m inger, assr to  S.O. 
Dev. Co. XJ.S.P. 2,397,485, 2.4.46. A process o f ca ta ly tic  cracking in  w hich th e  oil 
vapours a re  p rehea ted  in  a  suspension of a  pow dered in ert m ate ria l p rio r to  the  
conversion stage.

A. P . L ien an d  B . H . Shoem aker, assrs to  S.O.C. In d ian a . U .S .P . 2,397,495,
2.4.46. E thylbonzene is produced from  an  alkylbenzene contain ing a t least 3 carbon 
a tom s in  th e  a lky l group b y  cata ly tic  trea tm e n t w ith  hydrogen fluoride and  boron 
fluoride.

R . L . M ay, assr to  Sinclair R efining Co. U .S .P . 2,397,498, 2.4.46. Salicylic acid 
is osterified w ith  a  cu t o f  refinery olefins using boron trifluoride as c a ta ly s t undor 
conditions m inim izing a lkyla tion .
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R . W . R ichardson, assr. to  S.O. D ev. Co. U .S .P . 2,397,505, 2.4.40. A b en ton ite  
clay ac tiv a ted  b y  acid  trea tm o n t th en  im pregnated  w ith  a n  active  m etallic  oxide is 
used as a  cracking ca ta ly st. I t s  a c tiv ity  is m ain ta ined  b y  regu lar acid  trea tm en t.

A. W . F ran c is  an d  E . E . R eid , assrs to  Socony V acuum  Oil Co. U .S .P . 2,397,542,
2.4.46. E thylbeuzeno is p repared  b y  con tacting  benzene w ith  A1C13 a t  100-150° C 
in a n  atm osphere  o f  e thy lene a t  a round  100 lb  pressure.

A. H . S chutte , assr to  T he L um m us Co. U .S .P . 2,397,566, 2.4.46. An ap p ara tu s  
is described for tho  p referen tia l adso rp tion  of a  gas in  a  m ix tu re  o f gases b y  m eans of 
a  finely d iv ided ad so rben t m ateria l. E q u ip m en t for tho  recovery of th e  gas an d  th e  
adsorbent is also described.

R . T . Bell, H . O. Folkens, an d  C. M. Thackor, assrs to  T he P u re  Oil Co. U .S .P . 
2,397,638, 2.4.46. H ydrocarbon  oils aro crackod a t  betw een 375° an d  750° 0  in  tho 
presence of a  sm all am oun t o f hydrogen brom ide and oxygon.

L. Berg, G. L . Sum ner, J r . ,  and  C. W . M ontgom ery, assrs to  G ulf R esearch & D ev. 
Co. U .S .P . 2,397,639, 2.4.46. Olofins a re  isom erized by  passage a t  300-600° C over 
alum ina im pregnated  w ith  anhydrous hydrogon chlorido.

L. M. H enderson an d  W . G. Annablo, assrs to  Tho Puro  Oil Co. U .S .P . 2,397,662,
2.4.46. Penna . cylinder stock  is distilled  under lig h t cracking conditions in  tho 
presence o f s team  and  ligh t hydrocarbon  vapours u n til ab o u t 91%  d istillate  is obtained. 
After tho  add ition  o f 15%  potroloum  and  rem oval o f tho  lig h t fractions boiling w ith in  
and below tho  gas oil range tho  stock is contrifugally  dowaxod w ith  n a p h th a  a t  —35° F .

H . G. Sm ith  an d  T . L. C antrell, assrs to  G ulf Oil Corpn. U .S .P . 2,397,702, 2.4.46. 
A m ineral oil add itive  w hich is tho  m eta l sa lt o f a  sulphurized deriva tive  of th e  reaction  
product o f ricinoloic acid  and  d iary l chlorophosphito.

J .  W . T eter, assr to  Sinclair R efining Co. U .S .P . 2,397,705, 2.4.46. I n  using a  
finely d ivided c a ta ly s t to  reac t olofins an d  am m onia a  slu rry  is m ade of th e  ca ta ly st 
in liquid am m onia before i t  is passed  to  tho reaction  zone.

C. W eizm ann. U .S .P . 2,397,715, 2.4.46. A rom atic hydrocarbons are  produced 
from alipha tic  an d  hydroarom atic  oils b y  co n tac t w ith  a  copper-iron m ix tu re  a t  
600-700° C an d  a round  atm ospheric pressure a t  a  space velocity  o f 0-16-0-19 litres 
per litre  o f  c a ta ly s t por hour.

A. J .  Shm idl, assr to  S.O. D ev. Co. U .S .P . 2,397,760, 2 .4 .46; E . F . W adloy, assr 
to  S.O. Dev. Co. U .S .P . 2,397,768-9, 2.4.46. Processes for tho  recovery  o f hydrogen 
halides from  th e ir  m ix tu res w ith  o th er gases. ’

B . T . A nderson an d  M. T. F laxm an , assr to  U nion Oil Co. U .S .P . 2,397,771,
2.4.46. 0 01-0-5%  o f a  h igh m ol. w t. acidic m ateria l ob ta ined  b y  th e  caustic  trea tm e n t 
of potro leum  fractions is addod to  diesel fuel oil.

R . B. T hom pson an d  J .  A. Chenicek, assrs to  U .O .P . Co. U .S .P . 2,397,820, 2.4.46. 
N orm al bu tano  is isom erized em ploying a  F riedel-C rafts ty p e  ca ta ly st, th en  a lky la ted  
w ith e thylene an d  hydrogon chlorido in th e  presence of tho sam o ty p e  ca ta ly st.

C. R . Clark, assr to  Allied Chemical and  D ye Corpn. U .S .P . 2,397,839, 2.4.46. 
Toluene is recovered from  its  m ix tu re  w ith  non-arom atics o f th e  sam e boiling range by 
d istillation  u n d e r su itab le  conditions w ith  p-dioxane.

A. B. H orsberger an d  K . M. Thom pson, assrs to  A tlan tic  R efining Co. U .S .P . 
2,397,859, 2.4.46. A liqu id  fuel is produced b y  th e  suspension of a  finely d ivided 
b itum inous fuel in  oil stabilized  w ith  an  acid  such as hydrocarbon  sulphonic acid  or 
phosphorio acid.

V. N . Jenk ins, assr to  U nion Oil Co. U .S .P . 2,397,868, 2.4.46. L ub. oil is dew axed 
to  give a  high-m .-p. w ax and  a  low-m.-p. w ax by  vary ing  th e  concen tra tion  of m ethy l 
e th y l ketone in  th e  dew axing solvent. Tho ketone poor so lvent is d istilled  w ith  
sufficient w a ter to  recover a  benzene free cu t o f m ethy l e th y l ketone.

J .  E . Shields, assr to  Alox Corpn. U .S .P . 2,397,904, 2.4.46. A gun  oil com position 
m ado up  o f 5 p a r ts  w-ool grease, 0-4 p a r t  lecithin, 4-35 p a rts  m ethy l esters o f high 
mol. w t. s a tu ra ted  a liphatic  acids (derived from  lub . oil oxidation), an d  90-25 p a rts  
(by w t.) o f a  h ighly  refined low- p o u r p o in t lub. oil.
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P . L . Cram er and C. R . Begoman, assrs to  General M otors Corpn. U .S .P . 2,397,925, 
9.4.40. Paraffin  hydrocarbons are  isomorized, using  a n  a lum inium  halide  in  the 
presence of a  n itroparaffin  as a  p rom oter.

D. E . B urney, E . L . d ’Ouville an d  C. M. H ull, assrs to  S. O. C. In d ian a . U .S .P . 
2,397,945, 9.4.40. P ropyleno is polym erized to  sy n th e tic  lub . oils b y  m eans o f A1C13 
under su itab le  conditions.

H . M. Fraser, a ssr to  In te rn a tio n a l L u b rican t Corpn. U .S .P . 2,397,956, 9.4.46. 
A  grease is m anufactu red  from  a lub . base an d  tho lith ium  soap of a  12-hydroxy - 
stearic  acid.

R . A. Macko and  H . J .  Zoeller, assrs to  S.O. D ev. Co. U .S .P . 2,397,969, 9.4.46. 
Paraffin scalo is sw eated  th en  acid  trea ted , d istilled  over excess N aO H  solution, then  
sw eated fu rth er. T he refined w ax is im proved in  s tab ility  to  h e a t and light.

S. W . W ilson, assr to  S.O. D ev. Co. U .S .P . 2,397,996, 9.4.46. Im provem ents 
in  th e  process o f  ex trac tin g  b u tad iene  from  a  m ix tu re  o f sa tu ra ted  an d  u n sa tu ra ted  
hydrocarbons b y  m eans o f am m oniacal cuprous ace ta te .

D . G. B ra n d t, assr. to  Cities Service Oil Co. U .S .P . 2,398,074, 9.4.46. A two- 
stage th erm al cracking process operated  under conditions to  p roduce a  m axim um  
yield o f toluene.

L . C. B ru n stru m  an d  H . J .  Liehe, assrs to  S.O.C. In d ian a . U .S .P . 2,398,075,
9.4.46. An im proved lim e groaso is ob tained  w hen h y d ra tin g  a  lim e soap in  tho 
presence o f a  p referen tia lly  w ater-soluble surface-active substance  capable o f ap p re 
ciably reducing th e  in terfaeial tension  betw een  w ater an d  a  hydrophobic phase.

M. R . L ipkin, assr to  Sun Oil Co. U .S .P . 2,398,101, 9.4.46. A rom atic h y d ro 
carbons are  ex trac ted  from  gasoline and  lterosine b y  adsorp tion  on  silica gel and 
recovered from  th e  gel b y  m eans o f a  liquid  desorbing ag en t in a  cyclic process.

H . Schindler, assr to  T he P u re  Oil Co. U .S .P . 2,398,120, 9.4.46. A ru s t  in h ib ito r 
for tu rb in e  oil is produced by  su itab le  trea tm e n t o f th e  soda e x tra c t o b ta ined  in rem ov
ing  phenols from  petro leum  d istillates w ith  caustic  soda.

C. M. T hacker an d  R . T . Bell, assr to  T he P u re  Oil Co. U .S .P . 2,398,126, 9.4.46. 
M ercury v ap o u r is m ixed w ith  hydrocarbons p rio r to  dehydrogonation  over a  solid 
porous ca ta ly s t acting  as a  carrier fo r su itab le  m etals a n d  oxides.

L . C. B ru n stru m  an d  K . J .  L iehe, assr to  S.O.C. In d ian a . U .S .P . 2,398,173, 9.4.46. 
A grease is m ado up  .with 5%  lith ium  soap, a  m ajo r p ro portion  o f lub . oil, an d  0-2- 
2 %  of an  unsulphurized  ester o f a  polyhydric alcohol an d  an  acid.

R . M. Cole, assr to  Shell Dev. Co. U .S .P . 2,398,175, 9.4.46. Sulphide ca ta ly sts  
a re  reac tiv a ted  b y  stage trea tm e n t involving steam , free oxygen, hydrogon sulphide, 
th en  hydrogen.

J .  W . Loy, assr to  Phillips P etro leum  Co. U .S .P . 2,398,186, 9.4.46. R egeneration  
o f th e  ca ta ly s t em ployed in  cata ly tic  cracking un d er fixed bed conditions.

T . E . Sharp , assr to  S.O.C. Ind ian a . U .S .P . 2,398,193, 9.4.46. A ru s t p reven tive  
oil is com posed o f lub . oil, a n  ester of anhydroalk ito l and  a  carboxylic acid, and  an  
a liphatic  soap of an  oil soluble petro leum  sulphonic acid.

E . W . Zublin, E . R . .W hite an d  E . R . B arnum , assr to  Shell Dev. Co. U .S .P . 
2,398,202, 9.4.46. A corrosion preven tive  com position consisting o f a  lub . oil con
ta in ing  in  fine dispersion a  sm all am o u n t o f  a  dicarboxylic acid  con tain ing  a t  least 
16 C atom s, th e  two acid rad icals being linked b y  an  elem ent from  tho su lphur group.

K . J .  F . D utson , J r .  and D . A. Sm ith , assr to  S.O. Dev. Co. U .S .P . 2,398,213,
9.4.46. A surge device for reducing th erm al decom position o f oil in  h igh-tem pera tu re  
accum ulators such as th e  b o tto m  o f a  tower.

E . W . H u n t, assr to  S.O. Dev. Co. U .S .P . 2,398,228, 9.4.46. A m ethod  o f s ta rtin g  
up  a  fluid cata ly tic  cracking un it.

J .  D . M organ an d  R . E . Lowe, assrs to  Cities Service Oil Co. U .S .P . 2,398,242,
9.4.46. A p a in t and  varn ish  rem over, w hich consists o f a  p aste  o f w ater, kerosino, 
m onoethanolam ino, its  oleate, n itropropane, an d  t'sopropyl alcohol.
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D. T. R ogers an d  H . Feldhusen  J r . ,  assrs to S.O. Dev. Co. U .S .P . 2,398,253,
9.4.46. A n olefin is  used in  tho presence o f a  boron halide c a ta ly s t to  a lk y la te  a  
phonol p rio r to  th o  p rep ara tio n  o f tho  sulphido.

J .  C, Zim m er an d  A. J .  M orway, assrs to  S.O. D ev. Co. U .S .P . 2,398,271, 9.4.46. 
A lube oil add itiv e  is ob tained  b y  sulphurizing th e  polym er produced  in  tho  vapour- 
phase clay  trea tm e n t o f a  steam -cracked petro leum  d istillate .

J .  M. B arron , assr to  T he Texas Co. U .S .P . 2,398,280, 9.4.46. A com bination  
process o f ca ta ly tic  an d  th erm al cracking.

E . B artholom ew , assr to  E th y l Corpn. U .S .P . 2,398,281-2, 9.4.46. L oad te trae th y l 
and  lead te trae th y l-iro n  carbonyl com positions based on graph ical re la tions betw een 
tho q u an tities o f th e  com ponents.

G. H . D enison J r .  an d  P . C. Condit, assrs to  California R esearch Corpn. U .S .P . 
2,398,414—16, 16.4.46. Organic selenides are  em ployed as lub. oil additives.

A. F . G arvin. U .S .P . 2,398,424, 16.4.46. Process for m anufactu re  o f coresin 
from a  paraffin-base residuum  involving d ilu tion  w ith  n a p h th a , filter pressing, d is
tillation , and  fu rth e r oil ex traction .

E . C. H ughes, assr to  S.O.C. Ohio. U .S .P . 2,398,429, 16.4.46. A w ater-free 
cu tting  oil is o b ta ined  b y  tho  reaction  botwoon phosphorus pentasulp liide  and  a  m ineral 
oil and  is  m ade non-corrosive b y  inclusion of an  u n sa tu ra ted  fa t  and  tho  diocty l ester 
of sodium  sulpho-succinic acid.

0 .  Roolen and  W . Feisst, vested  in  th e  Alien P ro p e rty  C ustodian. U .S .P . 2,398,462,
16.4.46. A process for p reparing  th e  iron-group-typo ca ta ly sts  used in th e  hyd ro g en - 
carbon m onoxide syn thesis o f gasoline hydrocarbons.

W . A. Schulze and  G. H . Short, assrs to  Phillips P etro leum  Co. U .S .P . 2,398,468,
16.4.46. A m m onia (0 001-1-0%  b y  w t) is used to  in h ib it polym erization  o f butadieno 
during tran sp o rt an d  storage.

W . E . V aughan  and  F . F . R u st, assrs to  Shell D ev. Co. U .S .P . 2,398,479-81, 16.4.46. 
U ltra-v io let ray s a re  em ployed in  th e  p rep ara tio n  o f organic su lphur com pounds, 
halogenated  m orcaptans, an d  th ioethers, and  in  catalysed  abnorm al add ition  reactions.

E . L . d ’Ouville an d  B. H . Shoem aker, assrs to  S.O.C. In d ian a . U .S .P . 2,398,495,
16.4.46. A syntholubo is ob ta in ed  b y  a lky la ting  tho  viscous polym er o f a  norm al 
olefin w ith  ¿sobutano in  th e  presence o f A1CI3 c a ta ly s t a t  norm al tem peratu res.

R . B. G reenburg, assr to  Allied Chemical an d  D ye Corpn. U .S .P . 2,398,526,
16.4.46. Paraxy lene  is recovered from  a  hydrocarbon  oil by  fractional m elting  o f a  
m ix tu re  o f th e  oil w ith  an  a lkanol contain ing  n o t m ore th a n  two carbon  atom s.

H . E . Mossmore, assr to  Phillips P etro leum  Co. U .S .P . 2,398,546, 16.4.46. D esign 
of a  th erm ally  insu lated  ca ta ly s t cham ber.

G. R . R eading, assr to  Phillips P etro leum  Co. U .S .P . 2,398,557, 16.4.46. A lum in
ium  chloride ca ta ly s t by  h e a t and  pressure trea tm e n t is form ed in to  a  so ft p lastic  
coherent m ass, form ed in to  a  desired shape an d  hardened.

W . R . Sm ith  an d  A. R . Goldsby, assrs to  The Texas Co. U .S .P . 2,398,563, 16.4.46. 
S tra igh t-chain  hydrocarbons + 1 %  by  w t. arom aties a re  isom erized by  m eans o f an  
alum inium  halido-hydrocarbon complex. Tho la tte r  con ta in ing  th e  a rom aties is 
reacted  w ith  an  olefin un d er a lky la ting  conditions, th o  a lk y la ted  arom aties aro rem oved 
and  th e  com plex is recycled to  tho  isom erization stage.

W . A. B ailey J r .  a n d  C. W . B ittn e r, assrs to  Shell D ev. Co. U .S .P . 2,398,610,
16.4.46. P rep a ra tio n  o f stabilized  a lum ina fo r catalysis.

J .  D . M organ an d  R . E . Lowe, assrs to  Cities Service Oil Co. U .S .P . 2,398,662,
16.4.46. A  com pass fluid which flows a t  — 80° F  and  has a  sm all visco3i ty -te m p e ra tu re  
change un d er w orking conditions is com prised o f 1-nitropropane, e th y l silicate, and 
pseudo-cum ene.

W . A. Schulze, a ssr to  Phillips P etro leum  Co. U .S .P . 2,398,674, 16.4.46. A 
h ighly  arom atic  gasoline is ob tained  w hen a  gasoline consisting o f approx im ate ly  equal 
p roportions o f olefins, paraffins, naphthenes, and  arom aties ¡3 co n tac ted  w ith  a  
bau x ite  c a ta ly s t a t  1000-1300° F .
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H . L. Y ale and  G. W . H oam o, assrs to  Shell D ev. Co. U .S .P . 2,398,685, 16.4.40. 
Acyclic m onoketones a re  ob tained  from  norm al b u ty lene  b y  trea tm e n t w ith  an  
oxygon containing m ercury  sa lt in  aqueous sulphuric acid.

W . J .  Bloomer, assr to  Tho L um m us Co. U .S .P . 2,398,689, 16.4.46. E thy leno  
glycol lower alkyl e th e r is used as a n  en tra inor in  tho  azeotropic d istillation  of s ty rene 
associated w ith  close-boiling arom aties.

B. S. G reensfelder and  S. Z. Porry, assrs to  Shell D ev. Co. U .S .P . 2,398,739,
16.4.46. A  cata ly tic  cracking process em ployed silica-alum ina-zircon ia  d ilu ted  w ith 
a  non-adsorptive  an d  non-com bustible m ineral.

C. H . Angell, assr. to  U .O .P . Co. U .S .P . 2,398,759, 23.4.46. A  fluid cata ly tic  
process.

G. C. Connolly, assr to  S.O. D ev. Co. U .S .P . 2,398,773, 23.4.46. A lum ina plus a 
sa lt contain ing  boron an d  fluorine is used as a  cracking ca ta ly st.

L. W . Cook, assr to  T he Texas Co. U .S .P . 2,398,819, 23.4.46. A ca ta ly tic  cracking 
process in  w hich tw o c a ta ly sts  aro used, alum inium  fluoride to  crack naph thenes, and 
boron oxide to  crack paraffin  hydrocarbons.

S. R . F u n sten , assr to  F iltro l Corpn. U .S .P . 2,398,825, 23.4.46. A n acid-ac tiva ted  
clay.

J .  C. M unday, assr to  S.O. D ev. Co. U .S .P . 2,398,846, 23.4.46. Tho p ro ducts o f 
ca ta ly tica lly  cracked gas oil are  refined b y  m ild  ca ta ly tic  hydrogenation  to  sa tu ra te  
tho olefins an d  convert th e  high-boiling arom aties in to  naph thenes. A sa tu ra ted  
av ia tion  gasoline is sep ara ted  an d  tho  hydro  gas oil is  re tu rn ed  to  tho  cracking process.

E . W . Thiele, assr to  S.O.C. In d ian a . U .S .P . 2,398,869, 23.4.46. A  continuous 
process o f a lky la tion  o f ¿««paraffins b y  gaseous olefins to  p roduce a n  av ia tio n  safety  
fuel.

J .  W . T eter, assr to  Sinclair Refining Co. U .S .P . 2,398,899, 23.4.46. A  ca ta ly st 
for an im ation  o f olofins b y  am m onia com prising a  m eta l such as cobalt or nickel 
in suspension on acid -trea ted  ben ton ite .

C. B . L inn, assr to  U .O .P . Co. U .S .P . 2,398,905, 23.4.46. Acids o f  phosphorus, 
th e ir  anhydrides o r esters aro ad d ed  to  liqu id  hydrogen fluoride used os th e  ca ta ly st' 
in  th e  a lky la tion  process.

P . Miller, assr to  S tan d ard  C ataly tic  Co. U .S .P . 2,398,908, 23.4.46. T he C, cu t 
o f refinery gases a n d  Cs- C 3 olefins a re  converted  in to  av ia tio n  gasoline by  a series o f 
steps involving h o t acid  polym erization, hydrogenation , d istillation , a n d  a lkyla tion .

A. C. B y m s, a ssr to  U nion Oil Co. U .S .P . 2,398,919, 23.4.46. A  complox sa lt of 
tw o m etals from  th e  groups iron  cobalt nickel an d  chrom ium  m olybdenum  is used 
w ith  hydrogen to  desulphurize su lphur-contam inated  oils.

W . W . G ary , assr to  F iltro l Corpn. U .S .P . 2,398,930, 23.4.46. B u tad iene  is 
sep ara ted  from  o th er low-boiling hydrocarbons b y  step s involving cata ly tio  po ly 
m erization , d istillation , an d  de-polym erization.

M, H . Kollen, assr to  U nion Oil Co. U .S .P . 2,398,943, 23.4.46. A  blend of a  high 
boiling tsoparaffin an d  a  sm all p roportion  of a  h igh m ol. w t polym er o f a  low boiling 
olefin is used as a  hydraulic  fluid.

A. H . S chutte . U .S .P . 2,398,967, 23.4.46. A  design o f a  cen trifugal filter ap p ara tu s 
to  sep ara te  a  m ix tu re  o f  a  liqu id  an d  a  lig h te r solid.

J .  M. Schantz, assr to  H ercules Pow der Co. U .S .P . 2,399,063, 23.4.46. A grease 
is ob tained  b y  th e  ad d itio n  to  a  m ineral oil o f  a n  oil-soluble soap o f a  rosin  hav ing  a t  
least 50%  o f th e  double bonds sa tu ra te d  w ith  hydrogen.

W . S. Bonnell an d  W . W . W einrich, assrs to  G ulf R esearch & D ev. Co. U .S .P . 
2,399,093, 23.4.46. A  process for isom erizing paraffin hydrocarbons an d  for a lky la ting  
branched  paraffin isom ers fo r th e  p roduction  o f a lky la te  using a l u m i n i u m  halide 
ca ta ly st.

A. P . Lien, assr to  S.O.C. In d ian a . U .S .P . 2,399,126, 23.4.46. E th e rs  are produced 
b y  th e  in te rac tion  o f olefins and  alcohols using  hydrogen fluoride an d  boron fluoride 
as ca ta ly st. G. R . N.
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Safety Precautions.
1404. T etra-E thy l Lead Poisoning. D. A. K . Cassels an d  E . C. Dodds. B rit. M ed. 
J .,  1946, ii, 681-685.— T .E .L . haa sufficient v .p . to  be  absorbed in  appreciable am oun ts 
tlirough  tho lungs. A t o rd in ary  tem p era tu re  a ir s a tu ra ted  w ith  T .E .L . contains 
5 m g P b /l i t re ;  th e  m axim um  safe concentra tion  is 1-5 X 10~‘ m g P b /litre . T he 
to x ic ity  o f T .E .L . is solely due to  i ts  P b  con ten t, b u t is accen tu a ted  by  i ts  f a t  solubility  
causing selective concentra tion  in  nervous tissue. T .E .L . poisoning is th u s  an  
in tox ication  o f th e  cen tra l nervous systom . E xposure  to  v apours o f  leaded fuel in  
can  filling and  pum ping  in stallations during  th e  w ar gave rise to  conditions o f po ten tia l 
h azard , w hilst th e  post-w ar cleaning of storage tan k s  (especially those  underground) 
gave rise to  25 cases (two fa ta l) o f poisoning. These aro reviewed, six  case histories 
being given. In itia l sym ptom s aro d isturbances o f  sleep an d  of tho  a lim en tary  trac t. 
T he classical signs o f P b  poisoning e ither do n o t occur o r  a re  subsid iary . I n  diagnosis 
a  h isto ry  of exposure to  T .E .L . is o f g re a t value. D eterm ination  o f tho  P b  co n ten t 
of urino o f exposed personnel is a  valuab le  guide to  possible in tox ication , concen tra tions 
o f below 0-10 m g P b /litre  aro n o t o f significance, 0 1 5  m g m ay  ind ica te  m ild poisoning, 
and  values above 0-20 show danger. Corrections for urine g rav ity  m ay  bo necessary. 
I f  p rescribed sa fety  regulations aro observed, T .E .L . poisoning will be obviated , since 
th e  dangers are  well understood, continuous supervision is, however, essential. T re a t
m en t o f m ild  poisoning cases is b y  rem oval from  exposure and  sedatives. Severe 
cases requ ire  export nursing, in  view  of th e  acu te  m enta l sym ptom s presen t. I f  
recovery occurs i t  is com plete, w ith  no p e rm anen t after-effects. V. B.

P r o d u c t s .

Chemistry and Physics.
1405. Boiling Points oi Three Isom eric Heptanes. F . S. F aw cett. Industr. Engng  
Ohem., 1946, 38, 338-340.— Boiling po in ts o f 2 : 2-d im ethylpentane, 2 : 4-dim ethyl- 
p en tan e, and  2 : 2 :  3 -trim o thy lbu tane  havo been determ ined b y  th e  com parative  
dynam ic m ethod  over tho  range 1-15 a tm , using  n-hep tnne  as th e  reference liquid.

A. W .

1406. Energy Levels and Therm odynam ic Functions for Molecules with In te rn a l 
R otation , n .  Unsym m etrical Tops A ttached to  a  Rigid Fram e. K . S. P itze r. J .  
Chem. phya., 1946, 14, 239.— The form ulas derived in  th is  p ap er m ake th e  equations 
an d  th e  tab les given in  th e  first p ap er o f th is  series (J . Chem. phya., 1942, 10, 428) 
applicable to  th is m ore general class o f  m olecules. A dditional approx im ations are 
involved and  carefully  exam ined. J .  T .

1407. Statistical M echanics of M ultim olecular Adsorption. I. T. L . H ill. J .  Chem. 
phya., 1946, 14, 263.— Cassie’s s ta tis tica l trea tm e n t o f m ultim olecular ad so rp tion  on 
a  free surface, leading to  tho B E T  equation , is criticized and  corrected. T he m ethod  
is generalized to  include adsorp tion  w hen th e  m axim um  num ber o f layers o f adsorbato  
is restric ted . T he isothorm  equation  ob tained  is th e  sam e as th a t  found b y  B runauer, 
E m m ett, an d  Teller fo r tin s  case, ra th e r  th a n  th e  equation  proposed by  P ic k e tt. T he 
B E T  equation , though  n o t com pletely sa tisfactory , is ap p aren tly  tho  correct equation  
for tho p a rticu la r  m odel used. R eal im provem ents in  th e  theo ry  should follow from  
refinem ents in  th e  m odel ra th e r  th a n  from  m odification in th e  trea tm e n t o f th e  B E T  
m odel. A m ore refined m odel is proposed, and  th e  general m ethod  of using i t  is 
discussed. T he B E T  m odel is show n to  be a  crudo special case o f th e  m odel suggested 
here, b u t  i t  has th e  a d v an tag e  of presen ting  no m athem atical difficulties. P relim inary  
resu lts , basod on im proved m odels, ind icate  th a t  a  som ew hat refined m ultim olecular 
adso rp tion  th eo ry  is capable o f pred ic ting  capillary  condensation  for su itab le  values 
o f p aram eters, th u s  suggesting th a t  th e  ideas o f  m ultim olecular adso rp tion  and 
capillary  condensation  a re  n o t really  in  conflict, as is  generally  assum ed. J .  T .

1408. Theory of M ultim olecular Adsorption from  a M ixture of Gases. T . L . H ill. 
J .  Chem. phya., 1946, 14, 268.— T he B ru n au er-E m m ett-T e lle r T heory  o f m ulti-
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m olecular adsorp tion  is ex tended  to  m ix tu res o f gases. T his is achieved by  m aking 
use o f th e  evaporation -condensation  p roperties o f liqu id  m ix tures. A t th e  p resent 
tim e th ere  aro no sa tisfac to ry  experim ental d a ta  availab le  w ith  w hich to  te s t  tho 
theory . J .  T.

1409. The Diffusion of Vapours Through Polym ers. P . D o ty . J .  Chem. phys., 1946, 
14, 244.— Tho ra te  o f perm eation  of a  gas th rough  a  polym er expressed as a  function 
of tem p era tu re  m ay  bo represen ted  as P  =  P ae~l lRT. All d a ta  on tho  perm eability  
o f  gases th rough  polym ors show th a t  fo r a  g iven gas log P 0 is linear w ith  E  (the  energy 
o f ac tivation  for perm eation). A n explanation  is given for th is  relationship . The 
effect o f p lastic ization  on perm eation  o f w a te r v ap o u r is s tud ied  experim entally , and 
i t  is show n th a t  th e  lowering o f th e  h ea t o f so lu tion  is th e  p redom inan t offect. F rom  
th e  d a ta  tho  en tro p y  o f  so lu tion  m ay  bo calculated  an d  in terp reted , show ing th a t 
w a ter molecules dissolved in tho  unplasticizod polym er ex h ib it m uch less freedom  
th a n  w hen th ey  are  dissolved in  p lasticized  polym er. Calculations also show th a t  
a  large nu m b er o f degrees o f freedom  are  sim ultaneously  operative  in  th e  process of 
tho  diffusion of a  g as m oleculo th rough  a  polym er. J .  T.

1410. Researches on Asphaltenes. P a rt n .  Radical Reactions. F . J .  N ellenstoyn 
an d  J .  D orleyn. J .  In s t. Petrol., 1946, 32, 582-586.— T he th eo ry  th a t  asphaltic  
b itum en  consists o f  a  core o f carbon  o f colloidal dim ensions p ro tec ted  by  a  sheath  
o f  hydrocarbons, advanced  in  1923 b y  N ellensteyn, is fu rth e r discussed in  tho  ligh t 
o f researches on th e  ch lorination  of asphaltenes. T he a p p ara tu s  a n d  procedure  aro 
described. Tho radicles : -C H ,; :CH2 and  -CH3 p lay  a n  im p o rtan t p a r t  app aren tly  
as chlorination  produces C3C13 an d  C2C13 a n d  othor ch lorinated  carbon  com pounds.

A. H . N.

1411. Hydrocarbon Azeotropes Of Benzene. R . F . M arschner an d  W . P . Cropper. 
lnd u slr . Engng Chem., 1946, 38, 262-268.— T he azeotropic behav iour o f benzene in 
ad m ix tu re  w ith ten  non-arom atic  hydrocarbons has been investiga ted  an d  th e  en tire  
boiling range o f th e  hydrocarbons w ith  w hich benzene form s azeotropes a t  atm ospheric 
pressuro h as been established. Collectively, tho  d a ta  argue th a t  tho  azeotropic 
behaviour o f  benzene is m ore pronounced tho h igher th e  h ydrogen-carbon  ra tio  of 
th e  second hydrocarbon  com ponent. Benzeno is a  m uch  w eaker azeotropo-form ing 
substance th a n  is ethanol, w ith  w hich sa tu ra ted  hydrocarbons o f n early  four tim es the  
boiling p o in t sp read  form  azeotropes. F rac tio n atio n  d a ta  a re  p resen ted  to  indicate 
th o  lim ita tions im posed by  tho presence o f benzene on an aly tical hy'drocarbon frac
tio na tion , b u t  th e  usefulness in  certa in  cases o f benzeno as an  azeotropic agen t is also 
dem onstra ted . C orrelations a re  developed by  m eans o f which th e  com positions and 
boiling p o in ts o f un investiga ted  benzene-non-arom atic  hydrocarbon  azeotropes may' 
be  estim ated . A. W .

1412. The T herm al Conductivities of E ight Common Gases between 80° and 380° K.
H . L . Jo h n s to n  an d  E . R . Grilly. J .  Chem. phys., 1946, 14, 233.— T herm al con
ductiv ities o f 0 2, N 2, CO, NO, I I 2, H e, N 20 ,  C 0 2, and  C H , h av e  been m easured  betw een 
80° and  3S0° K  w ith  a  h o t w ire cell o f p o ten tia l lead  ty p e  developed b y  T aylor and 
Jo h n s to n . T he resu lts generally  have  a  precision o f b e tte r  th an  0-1 %  an d  are believed 
to  be accu rate  to  ± 0 -5 % . These aro tab u la te d  fo r th e  e ight gases an d  are  com pared 
w ith  th e  resu lts o f o th er investigators. J .  T.

1413. Tem perature-D ensity R elation for Gasoline-Range H ydrocarbons. J .  Griswold 
an d  J .  N . Chew. Industr. Engng Chem., 1946, 38, 364-367.—Tho tem p era tu re  co
efficient o f  den sity  (a) in  th e  equation , d\ =  d™ -j- a{t — 20), fo r p u re  hydrocarbons 
from  C5 to  C12 is corre lated  w ith  hydrocarbon  ty p e  an d  m olecular w eight (M ) a t  te m 
p era tu res  n e a r 20° C b y  th e  form ula, — a  =  m ( \ jM  — 0-002) +  6 x  10-1, w here m  
is a  co n stan t depending only on  hydrocarbon  typ e . T his p e rm its a n  exac t conversion 
o f (fj1 to  A .P .I. g ra v ity  w henever th e  ty p e  o f com pound is know n. F o r  app lication  
to  w ider tem p era tu re  ranges, values o f (Sin th e  e q u a t io n ,^  =  d2t° - f  a(f — 20)+ jS (i—20)2, 
are  calcu la ted  for a  few com pounds on w hich d a ta  o f sufficient accuracy an d  range 
are  available. T he values o f ft v a ry  w ith  s tru c tu re  in  a n  unknow n m anner. A, W.
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1414. The Knowledge of Carbon Rings (Part 40). The M elting Points of the Poly
m ethylene Series of H ydrocarbons from  ct/cfo-Propane to c¿/cZo-Octadecane. L. 
R uzieka, PI. A. P la ttn o r, a n d  H . W ild. IIciv . Chim. Acta, 1946, 29, 1611-1015.— In  
tho «-paraffin  series th e  m .p .’s increaso rap id ly  for tho  lower m em bers, approaching 
a  lim iting  value (ca -f- 30° C) for th o  liigher m em bers. T here  a re  tw o curves (one 
for th e  hydrocarbons hav ing  a n  odd nu m b er o f C a tom s, an d  th e  o th er fo r th e  even- 
num bered chains), u n itin g  a t  approx im ate ly  C10-C la. T he curve for th e  odd-num bered 
paraffins is tho  lower, because these hydrocarbons aro loss sym m etrical, th o  only 
oxcoption being m ethane, w hich has a  re la tive ly  h igh m . p . b y  v ir tu e  o f i ts  sym m etry .

F o r th e  ci/clopnraffins tho  m . p ./C  atom s curve is less regular. R ings hav ing  an 
odd nu m b er o f C a to m s do n o t alw ays have  re la tively  low m. p., an d  only com pounds 
w ith seven-, eleven-, an d  th irteen -m em bered  rings (i.e., p rim e num bers) m elt no ticeab ly  
lower th a n  th e ir  neighbours. cj/cioPentadeeane (5 X 3) is a t  a  m axim um  on  tho  curve 
and  cyclonoaano (3 X 3) h as also a  re la tively  high m. p . The m ost m arked  m axim a 
occur w ith  cyclohcxnnc  (2 x  3), ci/cZo-oetano (2 X 2 X 2) an d  cycZododccano (2 x  2 x  3), 
exem plifying th e  know n fact th a t  tho  m . p . o f  organic com pounds a re  g rea tly  d e 
pendent on  sym m etry .

On tho  basis o f th e  m .-p. curve th e  cycZoparaffins can  bo d ivided in to  th ree  groups :
(i) sm all rings (C3 — C5), a  special case, perhaps, sinco there  is abnorm al bond stra in ,
(ii) m edium  rings (C6 — Cu ), rig id , three-dim ensional system s w ith  sim ilar bond- 
longths an d  crystalliz ing  in  spherical aggregates, an d  (iii) largo rings (C12 upw ards), 
less rigid, elongated  system s, w inch crystallizo in  long needles an d  approach  th o  n- 
paraffins w ith  increasing m olecular w eight. C. N . T.

1415. Vapour-Liquid E quilibria in  Three H ydrogen-Paraffln Systems. M. R . D ean  
an d  J .  W . Tooke. Industr. Engng Chem., 1946, 38, 389-393.— Tho solubilities of 
hydrogen in  isobu tane  w ere determ ined  for tem p era tu res  from  100° to  250° F  and  
pressures from  500 to  3000 psi. Solubilities in  2 : 2 :  4 -trim ethy lpen tane  w ere found 
for tem p era tu res  from  100° to  302-5° F  and  in  a  m ix tu re  o f isom eric dodocanes for 
200° an d  300° F  w ith  pressures rang ing  from  500 to  5000 psi. T he com positions o f th e  
equilibrium  v apour phases were also determ ined. Tho so lubility  o f  hydrogen increases 
w ith  tem pera tu ro  a n d  pressure, b u t decreases as th e  solvent m olecular w eight increases. 
I n  isobu tane  th e  so lubility  o f hydrogen follows H e n ry ’s law  only a t  150° F  an d  lower. 
Tho hydrogen solubilities in  th e  tw o heav ier hydrocarbons increase moro rap id ly  w ith  
pressure  a t  low pressures th a n  a t  h igh pressures. C orrelation w ith  lite ra tu re  d a ta  
shows th a t  hydrogen is m ore soluble in  paraffins th a n  in  arom aties o f  sim ilar m ole
cu lar w eight. V aporization  equ ilib rium  co n stan ts are  com puted  from  th e  d a ta  for 
bo th  so lvent an d  solute. T he co n stan ts  v a ry  w idely w ith  pressure an d  to  a  lesser 
degree w ith  tem p era tu re . T he co n stan t fo r hydrogon increases w ith  a n  increaso in 
so lvent m olecular w eight. A. W .

Analysis and Testing.
1416. Cracking oí H eavy Fractions on H ot M etal. Anon. Riv. I ta l. Petrol., 1946, 
14 (160), 15.— E xperim en ts carried  o u t on cracking petro leum  d istillatos on electrically 
h e a ted  m eta l sp ira ls hav e  estab lished  th a t  a  gas is produced  identical to  th a t  from  
paraffin  w ax. T he y ield o f gas pe r u n it o f consum ed energy is low. D . H . McL.

1417. Viscosity C haracteristics of Greases. V. P . V arentzov. Petroleum, Aug. 
1946, 8 (9), 184.— See A b s trac t No. 1054 o f 1945.

1418. Viscosity Characteristics oí Greases. 2. N ature of Grease Flow. V. P . V arentzov. 
Petroleum, Sept. 1946, 9 (9), 206.— See A b s trac t No. 1054 o f 1945. K . C. G. K .

1419. An Im proved H ot W ire Cell for A ccurate M easurem ents of Therm al Conductivities 
of Gases over a  W ide T em perature R ange. R esults w ith A ir between 87° and 375° K . 
W . J .  T ay lo r and  H . L . Jo h n sto n . J .  Chem. phys., 1946, 14, 219.— D escrip tion  o f an  
im proved h o t -wire cell o f  th e  p o ten tia l lead  ty p e  is given to g e th e r w ith  theo re tical 
trea tm e n ts  fo r rad ia tio n , end  conduction, p o ten tia l load conduction, a n d  th e  “  tem 
p e ra tu re  ju m p  ” effect. T he la t te r  can  bo e lim inated  by  lin ea r ex trap o la tio n  of 
reciprocal p lo ts  o f “  a p p aren t conductiv ities ”  as a  function  of pressure. A t pressures
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below ab o u t 20 cm  o f m ercury  th e  convection effects a re  absen t. T he em issivity  
from  b righ t p la tin u m  was m easured. The therm al conductiv ity  o f a ir  was m easured 
a t  seventeen tem pera tu res betw een 87° an d  375° K , an d  th e  results , w hich aro believed 
to  be  accurato  to  w ith in  ± 0 -5 % , are generally  lower th a n  those  rep o rted  in  recent 
years, for air. A  tabu lation , o f resu lts  toge th e r w ith  a  critica l analysis o f possible 
sources o f error is givon. Tho advan tago  of th is  m eth o d  over oithor tho  “  th ick  w ire ” 
or “  com pensating lead  ”  typo  o f cells is po in ted  ou t. J .  T .

Engine Fuels.
1420. B ritish Aviation Fuel M anufacture— Middle E ast—m .  Anon. Industr. Chem., 
1946, 22, 586-600.— T his p ap er lists tho  extensions to  existing  p lan t, an d  new  p lan t 
w hich was installed  when availab ility  o f  sh ipping m ade th is  possible. T he extensions 
were m ain ly  in  th e  field o f a lky la tion , superfractionation , an d  so lven t ex tractio n , b u t 
aux iliary  p lan t, such as acid  w ashing, recovery  and  p roduction , an d  tankage, h ad  to  
bo increased. Some indication  is given o f  tho  facto rs tak e n  in to  account in  planning. 
I n  less th a n  six y ears p roduction  increased from  29,000 to n s/an n u m  o f m edium  
q u a lity  fuel to  tho  finally a tta in ed  ra te  o f 1,160,000 to n s o f 100-130 grade  (plus 90 
grade) av ia tio n  gasolines. An expend itu re  o f $50 m illions in  tho  U .S.A. was involved.

F . S. A.

Gas Oil and Fuel Oil.
1421. Fuel-Oil and Oil Firing. G. J .  Gollin. H eating and Ventilating E ngr, 1946, 
19, 276.— This is th e  first o f a  series o f articles dealing w ith  tho  ind u stria l application  
o f fuel oil.

As an  in troduction , a  general descrip tion  is  given o f tho  chem ical com position of 
tho  th ree  m ain  fam ilies o f hydrocarbons in  pe tro leum  oil. D iagram s of tho  m ole
cu lar s tru c tu re  o f th e  a liphatic , a rom atic , and  naph then ic  hydrocarbons a re  shown.

R efinery  processes in broad principle a re  illu stra ted  show ing how  gasoline, kerosine, 
diesel, a n d  fuel oils a re  ob ta in ed  from  th e  crude oil. J .  N .

1422. Fuel-Oil and Oil Firing. G. J .  Gollin. H eating and Ventilating Engr, 1946,
19, 324.— A b rie f  exp lanation  o f th e  process o f com bustion  o f fuel oil is given.

T here a re  th ree  m ain  ways in  w hich fuel m ay  be w asted  b y  burn ing  i t  inefficiently. 
T hey m ay  be duo to  poor o il-burning equ ipm ent, incorrect operation  o f th e  equipm ent, 
o r a  com bination  o f b o th . Sources o f w aste  are : (a) U n b u rn t carbon  in  p ro ducts of 
c o m b u s tio n ; (6) Carbon incom pletely b u rn t, i.e., com bining w ith  oxygen to  form  
carbon  m o n o x id e ; (c) Too m uch  excess a ir. Efficient o il-burning equ ipm ent should 
operate  w ith  excess a ir  only 10- 20% above theoretical.

Tables an d  graphs a re  given show ing ty p ica l analyses o f flue gases as th e y  v a ry  
w ith  percen tage o f excess air. F lam e tem p era tu re , th erm al dissociation, an d  rad ia tion  
losses are also discussed. J .  N .

1423. Fuel-Oil and Oil Firing. G. J ,  Gollin. Heating and Ventilating E ngr, 1946,
19, 386.— T his is th e  th ird  a rticle  o f tho  series, an d  in  i t  th o  a u th o r  discusses the
significance to  th e  p u rchaser o f certa in  physical characteristics o f  fuel oil.

M ethods o f m easurem ent o f viscosity , g rav ity , an d  calorific value  a re  outlined, 
an d  conversion tab les for v iscosity  an d  g rav ity  a re  illu stra ted .

A sh co n ten t is o f  lesser im portance. F uel oil ash  co n ten ts v a ry  from  0-01 to  0-15% 
com pared w ith  2%  to  over 10%  for solid fuels. P rov ided  o il-burning equ ipm en t is 
correc tly  ad ju s ted  an d  re frac to ry  linings installed  in  th e  r ig h t m anner, th ere  should 
bo no  appreciable fouling o f boiler-heating  surfaces. J .  N.

1424. Fuel-Oil and Oil Firing. G, J .  Gollin. Heating and Ventilating E ngr, 1946, 
19, 422.— T his a rtic le  describes various designs o f oil-burners used in  boilers and 
in d u stria l furnaces.

T he function  o f an  o il-bum er is to  deliver th e  fuel in to  th e  com bustion  cham ber in 
a  finely d iv ided s ta te , th e  process com m only being referred  to  as a tom ization .

B urners used fo r such purposes a re  know n as b las t-b u m ers , and  m ay  be divided 
in to  th ree  m ain  types, according to  th e  pressure  o f th e  a tom izing m edium . These
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are low-pressure, <3-30 in  w ater-gauge; m odium -pressure, from  3 Ib /sq . in. to  15 
lb /sq . in., an d  high-pressuro, from  15 lb /sq . in. upw ards.

F o r low- an d  m odium -pressure b la s t atom izers a ir is usually  cm ployod a s  th e  
atom izing m odium , while in  th e  case o f  h igh-pressure, s team  is norm ally  used.

D ifferent m ethods used  b y  d ifferent m anufactu rers are  described w ith  illu stra tions 
of each typ e . J .  N.

1425. Fuel-Oil and Oil Firing. G. J .  Gollin. Heating and Ventilating E ngr, 1946,
19, 461.— I n  th e  fifth  a rticle  o f  tliis  series th o  a u th o r continues th e  descrip tion  given 
in th e  fo u rth  a rtic le  on burners. A dditional typo  of b last-bu rners are  described, 
and  deta ils o f tho  principle o f pressure je t  atom izers aro given.

T his la t te r  ty p e  is used in nearly  all sh ip s’ boilers a n d  is  w idely em ployed in large 
pow er-station  w ork.

T he ad v an tag es a n d  d isadvantages o f each ty p o  a n d  th o  facto rs governing th e  
selection of bu rners aro discussed. J .  N.

1426. Fuel-Oil and Oil F iring . G. J .  Gollin. H eating and Ventilating E ngr, 1946,
19, 507.— Typos o f  vaporiz ing  bu rners an d  prineiplo o f operation  are discussed and  
illu stra ted  in  th is  article .

V aporizing b u rn ers are  so called because th ere  is no  a tte m p t to  a tom ize th o  oil 
before burning. T he oil is hea ted , vaporizing th e  g rea te r p a r t  o f i t ,  th e  v ap o u r being 
subsequently  m ixed w ith  th e  corroct am o u n t o f a ir an d  b u rn t.

T here a re  v e ry  definito lim its to  th e  grades' o f oil w hich m ay  be usod on bu rners o f 
th is typ e , th e  m o st im p o rta n t characte ris tics being d istillation  range an d  th e  Conradson 
carbon value.

Tho significance o f each o f theso characte ris tics is explained.
G eneral a rrangem ents o f o il-burning in sta lla tions aro illu stra ted  a n d  filling and  

sto rage system s describod. J .  N.

Lubricants.
1427. Developm ents in  Lubrication (1). S. J .  M. A uld. Petroleum, Aug. 1946, 8 
(9), 190.— Tho first p a r t  o f a  lec tu re  discussing tho  principles o f lubrication , th o  uso 
of add itives, an d  th e  m anufactu re  o f sy n th e tic  lubrican ts . K . C. G. K .

1428. Developm ents in L ubrication (2). S. J .  M. A uld. Petroleum, Sept. 1946, 9 
(9), 211-212.— T he second p a r t  o f a  lec ture  on  th o  principles o f lubrication , tho  use 
o f add itives an d  th e  m anufactu re  o f  sy n th e tic  lubrican ts . K . C. G. K .

1429. L ubrication Vade M ecum Addendum  (c). E . W . S te in itz . Petroleum, Aug. 
1946, 8 (9), 195.— T he lubrication  o f passenger m o to r cars, m o to r lorries, m o to r cycles 
an d  tram w ay  cars is d ea lt w ith . K . C. G. K .

1430. L ubrication Vade M ecum Addendum (7). E . W . Stein itz. Petroleum, Sept. 
1946, 9 (9), 219.— Section X I  deals w ith  th 6 lubrication  o f A gricultural a n d  B uilding 
C ontractors M achinery, including : A gricultural T railers, F a rm  C a r ts ; A sphalt and  
T a r  M ixers; B ucket D red g ers ; W hoel T rac tors , C aterp illar T ra c to rs ; S team  Ploughs.

K . C. G. K .

1431. Notes on New L ubricants. C. B idley. Gas Oil Pw r, 1946, 41, 358-359.—T he 
U.S.A . now m akes and  m ark e ts  tw o ty p es o f sy n th e tic  oils. One, m ade from  h y d ro 
carbon  gases, is sa id  to  hav e  a  negligible increase in  viscosity  w hen used in  an  engine, 
since its  ox idation  products are  volatile. T he o th er has a  m olecular s tru c tu re  sim ilar 
to  t h a t  o f conventional lubrican ts , except th a t  m an y  o f  th e  carbon  a tom s a re  replaced 
b y  silicon a tom s. Tho ad v an tag e  o f  th is syn the tic  are  : negligible change o f v iscosity  
w ith  tem p era tu re , good h e a t stab ility , a n d  general chem ical inertness.

I t  is s ta te d  th a t  G erm an chem ists, s ta rtin g  from  coal, can  m atch  p ractica lly  every  
lu b ric an t m ade in  th e  U .S.A . from  n a tu ra l petro leum . H . C. E .
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1432. Some Observations on the  Developm ent of E xtrem e Pressure (E.P.) Properties 
by Chlorine and Sulphur Additives in M ineral Oil, as Assessed by the Four-B all Machine.
W . D avey. J .  In st. Petrol., 1946, 32, 575-581.— T he F our-B all M achine h as been 
used to  assess th o  developm ent o f E .P . p roperties b y  chlorine and  su lphur additives 
in  m ineral oil, and  th e  use o f  thcso add itives together for h igh load  conditions justified. 
Tho form ation  o f ferrous chloride films b y  chlorine add itives h as been confirm ed and 
th e  effect o f  sulphido films and hydrogon chloride s tud ied . A. H . N.

1433. Role of In e rtia  in  Hydrodynam ic Lubrication. M. C. Shaw  a n d  C. D . Strong, 
J r . ; R ep ly  b y  A . Fogg. N ature, 1946, 158, 452.— Fogg’s experim ents on lubrication  
of paralle l th ru s t surfaces operated  a t  h igh speeds give resu lts com parable w ith  those 
ob tained  w ith  conventional Micliell o r K ingsbury  ty p e  th rust-bearings. Those 
results aro oxplained on tho  basis o f o tem p era tu re  g rad ien t along th e  film  in  tho 
d irection  of re la tivo  m otion.

A  m echanical analysis o f th e  system  shows th a t  th is  th eo ry  is in  q u a lita tive , b u t  no t 
q u an tita tiv e , agreem ent w ith  Fogg’s experim ents in  th a t  tho  load  cap acity  o f parallel 
surfaces is o f  th e  o rder 1/5 to  1/10 o f th a t  for an  equ ivalen t tilting-pad . Tho inertia  
o f tho  lu b rican t is negligible a t  low, b u t  n o t a t  high, ro ta tiv o  speeds. T he inclusion 
o f in ertia  term s in hydrodynam ic equations accounts q u a lita tiv ely  for th e  observed 
load cap acity  o f p lane ro ta tin g  discs which, in  acco rd .w ith  th e  in e rtia  th eo ry  of 
lubrication , can carry  loads only a t  re la tive ly  high speeds.

A bearing -designed to  tak e  ad v an tag e  o f inertia  a t  all speeds gives a t  different 
speeds different curves, in  agreem ent w ith  th e  in ertia  theory , w hen coefficient o f friction  
is p lo tted  against Z N /P ,  where Z  is th e  viscosity  o f  lu b rican t in  centipoises, N  is th e  
speed in  R .P .M ., an d  P  is th e  u n it  load  on th e  p ro jec ted  a rea  o f tho  bearing.

(R eply b y  A. Fogg.) I f  th e  load  capacities fo r parallel an d  tilted  surfaces are 
com pared on th e  basis o f m ean  film thicknesses o f lub rican t th e  com parison is n o t valid , 
fo r a  fixed tu p er surface will fail b y  co n tac t a t  tho  tra iling  edge w hen tho  m ean  film 
th ickness is com paratively  large. F o r parallel surface th ru st-b ea rin g s th e  curves of 
coefficient o f friction against Z N jP  are  su b stan tia lly  th e  sam o over th e  range 1000 to
20,000 r.p .m ., an d  inertia  lias only a  secondary  effect. Tho possib ility  o f inertia  
effects was exam ined, an d  re jected , before tho therm al expansion theo ry  w as p u t 
forw ard. I I .  C. E .

1434. The Influence of Oil-Film  Jo u rn a l Bearings on the  Stability of R otating  Machines.
A. C. H agg. J .  A p p l. M ech., 1946, 13 (3), A-211-A-220.— Tho solf-oxcited v ib ratio n  
caused by  tho  lubricating  films o f jou rn a l bearings, an d  com m only colled oil film  whirl 
o r oil w hip, is discussed. T he upper lim it o f w hirling frequency h as been found to  be 
one-half ro ta tio n a l frequency in th e  general c a s e ,- ac tu a lly  th e  phenom enon will 
m an ifest its e lf  a t  a  frequency w hich is invariab ly  below th is  lim it. S tab ility  criteria  
have  been developed for certa in  com m on system s in  term s of bearing  an d  ro to r 
p a ram ete rs. T he tiltin g -p ad  bearing  o f Michell h as been established as a  so-called 
“  stab le  ”  o r  “  non-w hirling ”  bearing. T his bearing  an d  re la ted  types aro p robably  
th e  only oil-film jo u rn a l bearings w hich are  incapable of exciting  oil-whip, regardless 
o f th e  system  to  w hich th ey  a re  applied. Q ualita tively  th e  resu lts o f tho  p ap er appear 
to  be in  agreem ent w ith  observations. In c e r ta in  cases, results have  been su b s tan tia ted  
experim entally . A. H . N.

1435. The Pressures against which Oils will Spread on Solids. E . R . W ashburn  and
E . A. A nderson. J .  P hys. Chem., 1946, 50 (5), 401-408.— T he spread ing  tendencies 
o f oils on  steel were m easured  d irectly  b y  u tilizing  th e  spread ing  pressures o f mono- 
m olecular films. L ubricating  oils in  different degrees o f ox idation  were stu d ied  and, 
in  general, th e  spreading pressures woro found  to  increase— approx im ate ly  being 
doubled  on o x idation  a t  200° C in 4 -6  hours. A. H . N.

1436. Principles of -Filtration. 1. In troduction. A. H . S tu a r t. Petroleum, Aug. 
1946, 8 (9), 193.— The rap id  grow th  o f m echanical tran sp o rt has resu lted  in th e  use 
o f m an y  ty p es o f oil filters. T h is a rticle  review s som e o f th e  genoral principles on 
w hich filters operate  an d  com m ents on th e  resu lts ob ta ined  from  lab o ra to ry  tests.

K . C. G. K .
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1437. Principles oi F iltra tion . 2. Oil Cleaners. A. H . S tu a rt. Petroleum, Sept. 1946, 
9 (9), 213.— I n  connection  w ith  tho  filtra tion  of used lub ricating  oil, i t  is  im p o rtan t 
to  consider tho n a tu re  o f tho im purities found. F rom  ex te rn a l sources come gases, 
such as oxygen an d  carbon dioxide, liquids, such as u n b u m t fuol and  w a ter o r o th er 
coolant, and  solids, such as iron  dust, w hite  m eta l particles, road  dust, san d , carbon, 
etc. D ecom position p ro ducts from  tho oil itse lf m ay  be a t  least as objectionable  as 
foreign con tam inants .

Tho sim plest typo  of oil-clcaning is se ttlin g  un d er g rav ity . T his process, how ever, 
is u sually  v e ry  slow. I t  can be accelerated  b y  heating  th o  oil to  reduce i ts  v iscosity , 
by  th e  ad d itio n  o f a  coagulan t, o r b y  centrifuging. F iltra tio n  is th e  com m on m ode of 
trea tm en t. As th e  m esh of tho  sieve becom es finer, resistance to  flow increases very  
rap id ly . T hus if  i t  is desired  to  rem ove v e ry  fino particles, th e  pressuro drop  th rough  
th e  filter will be  considerable. A dsorben t m ate ria l such a s  fullers’ ea rth  is em ployed 
as a  filtering sep tu m  in  an  a tte m p t to  ovorcome th is  draw back. T his la t te r  process 
is no t, however, a  m echanical one, since certa in  oil-solublo resins m ay  be re ta in o d  in  
th is  w ay. K . C. G. K .

1438. M achinery of P la in  B earings w ith Single-Point Tools. P . Grodzinski. Petroleum, 
Aug. 1946, 8 (9), 188. 1. L ubrication  T heory . The bearing th eo ry  is  discussed and  
tho difference explained betw een high-speed ro ta tin g  d iam ond an d  tu n g sten  carbide 
tools. Tho m ethods of scraping an d  roam ing h ith e rto  used  do n o t y ield  a  good 
bearing surface, so th a t  long runn ing-in  periods becomo necessary. A  sh o rt survoy 
o f m odern  bearing m ateria ls an d  th e ir  cu stom ary  clearance an d  cap acity  lim its  is 
given in  ta b u la r  form.

I n  a  bearing  w ith  p erfec t fluid lubrication , tho  m inim um  oil-film th ickness m u st be 
sufficient to  p rev en t co n tac t betw een th e  peaks o f th e  jo u rn a l an d  th e  bearing  surfaces. 
H ence, th e  safety  film th ickness m u st bo a t  least equal to  th e  sum  of th e  peaks o f b o th  
jou rnal an d  bearing  surfaces. I n  1942, B . Sacks s ta te d  th a t  th e  m inim um  th ickness 
o f an  oil film m u st be  a t  least equal to  2 x  2 X 5 hrmt =  20 )irm4, w here hrm, =  
average roughness is ro o t m ean  square  m icro, in, as ind icated  b y  trace r p o in t instrum en ts. 
Surfaces o f hrmt average h e igh t o f  1-4 m icro, in  can  be  produced  com m ercially a t  tho  
p resen t tim e, so th a t  i t  m ay  b e  possible to  go dow n to  a  m inim um  oil-film th ickness 
of betw een 40 an d  80 m icro, in, i.e., 1/10 to  1/S o f th o  values in  use  ab o u t 12 years 
ago. - K . C. G. K .

1439. M achining of P lain  B earings w ith Single-Point Tools 2. B earing Theory.
P . Grodzinski. Petroleum, Sept. 1946, 9 (9), 214.— B earing  th eo ry  is discussed in 
re la tion  to  surface s tru c tu re . Tho m erits  an d  uses o f  d iam ond and  tu n g sten  carbide 
tools aro exam ined. K . C. G. K .

1440. Steam -Turbine Lubrication Problem s and their Solutions. A. W olf. Petroleum, 
Aug. 1946, 8 (9), 183.— F orm er lite ra tu re  on  tu rb in e  lubrication  ind icated  th a t  fau lty  
lubrication , excessive oil deterio ra tion , form ation  o f o b struc tive  deposits, e tc ., was 
invariab ly  show n, p a rticu la rly  in th e  early  stages, b y  increase in  th e  bearing tem p era 
tu res , oil-cooler ou tle t, w a ter tem p era tu re , etc. R u stin g  o r corrosion o f ferrous 
surfaces, or increasing sluggishness, and even sticking o f o il-operated re lay  m echanism s 
in  large tu rb ines, w as neglected, a lthough  th is  m ay  cause th e  speed governor to  stick  
w hen th e  load  is rem oved, w ith  consequent danger o f tho  ro to r flying ap art. In  
p ractice , such serious defects m ay  n o t bo show n u p  b y  an y  m arked  rise  in  oil-bearing 
o r cooler o u tle t w a ter tenperatu res. T his applies pa rticu la rly  to  un inh ib ited , h ighly 
so lvent refined tu rb in e  oils derived from  naplithenic crudes.

A ny corrosion o f  ferrous surfaces is n o t seen on  ord inary  v isual inspection. Cor
rosion o f non-ferrous surfaces does n o t as a  ru le occur u n til th e  oil h as reached a  vory 
advanced  stage  o f oxidation . I n  m oderate  and  h igh-tem pera tu re  tu rb ines, while 
th e  tem p era tu re  o f th e  re tu rn  oil from  each bearing  m ay  be of tho  order of, say , 140° F , 
th o  tem p era tu re  o f th e  oil-skin in  im m ediate  co n tac t w ith  th e  ro to r jo u rn a l m u st be 
fa r h igher w hen tho  u n it  is operated  b y  steam , superheated  pe rh ap s to  a n y  te m 
p e ra tu re  u p  to  1000° F  o r over. T his sk in  tem p era tu re  is one of th e  m ain  factors 
determ in ing  th e  ra te  o f ox idation  o f th e  oil. To dim inish its  effects, i t  is very  im 
p o rta n t to  ensuro th a t  th e  flow of cool oil th rough  th e  bearings and  over th e  portions
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of tho  ro to r sh a ft also w ith in  th o  bearing  housings, b u t  p ro jec ting  from  tho  bearings 
shall be as uniform  as possible, to  avoid  all risk  o f  th e  developm ent o f local “ ho t 
sp o ts.” B earing  re tu rn  tem p era tu res a re  also o f  g re a t im portance, an d  should bo 
logged a t  least daily . The engine-room  tem pera tu ro  should  be tak en  an d  recorded 
a t  th e  sam e tim e, an d  th e  difference carefully  observed. I t  should bo co n stan t for 
each bearing (m aking allowance for an y  va ria tio n s in  th e  tem p era tu re  o f th e  oil 
leaving th e  cooler). A ny  increaso in  th o  case o f ind iv idual bearings indicates an 
abnorm al condition.

Thoro is und o u b ted ly  a  general tre n d  for un inh ib ited  oil lifo to  b e  shortened  by 
abnorm ally  h igh oil tem pera tu res. T h is tendency  is l ittle  i f  a t  all ev iden t w ith 
efficiently inh ib ited  oils. I t  m u st be em phasized, however, th a t  un in h ib ited  turb ino 
oils, especially o f tho h ighly solvent-refined ty p e  derived from  n ap h then ic  base stocks, 
m ay  d e terio ra te  very  rap id ly , oven i f  th e  oil tem p era tu res in  every  po rtion  of th e  
lubricating  system  are  perfectly  norm al an d  have rem ained co n stan t over a  long 
period. K . C. G. K .

1441. Steam  Turbine Lubrication Problem s and their Solutions. 2 (2) Effect of Steam
Tem perature on Oil Oxidation. A. W olf. Petroleum, Sept. 1946, 9 (9), 203.— A
portab le  m ercury  therm om eter o f  rango, say , 20-220° F  is v ery  useful in  carrying 
o u t tu rb in e  lubrication  surveys. D etails a re  given of tho  positioning o f th e  therm o- 
m oter bulb so as to  ensure reliable readings.

The view  th a t  tu rb ines should p resen t no lubrication  difficulties, even w hen driven 
by  h ighly superheated  steam  a t  h igh pressures, is based on th e  m odera te  level o f bulk 
oil tem p era tu res an d  tho  assum ption  th a t  s team  does n o t come in to  d irec t con tact 
w ith  tho  oil, because th e  tu rb ino  casing is sep ara ted  b y  a n  open space from  th e  bearing 
housing, an d  b o th  aro prov ided  'w ith  g lands an d  seals. H ow ever, p resen t h igh steam  
pressures an d  high-speed ro to rs m ake i t  difficult to  design s team -tig h t glands, and 
have  b ro u g h t ab o u t a  reduction  in  tho  d istance betw een th e  ro to r  bearing centres. 
Leaking superhea ted  s team  is invisible, b u t m ay  be de tected  by  its  charring  effect 
on p aper. A ny such superhea ted  steam -jo t con tacting  tho  oil-sealing rings o f tho 
bearing  housing will en te r an d  form  an  em ulsion as soon as tho  steam  tem pera tu re  
falls below 212° F .

I t  is p robable th a t  m ost o il-oxidation occurs in  th e  bearing-housings, particu larly  
a t  th e  h igh-tem pera tu re  end o f th e  tu rb ine . D ue to. aero tion  o f th e  oil an d  a  possiblo 

. vacuum  e jecter effect produced b y  th e  escape of oil from  th e  bearing housing v ia  the  
vertica l oil re tu rn  pipes, th e  oxygen supply  is continuous, so th a t  ox idation  does no t 
slow dow n as m ig h t be expected.

In  ad d itio n  to  lub rication  and  providing fluid pressure, th e  oil p lay s a n  im p o rtan t 
function  in rem oving h e a t from  th e  bearings. K . C. G. K .

1442. Phenom ena in the Oil Insu la tion  of Pressurized E lectric Cables. C. F . Proos. 
Ingenieur, 1946, 58 E , 65-70.— C ontinuing th e  p revious s tu d y  (see A b s trac t No. 
987), m easurem ents were carried  o u t on tho  effect o f  overloading a  pressurized cable. 
O verloading a t  room  tem p era tu re  d id  n o t effect th e  insulation. M easurem ents afte r 
a  h e a t trea tm e n t (1000-3000 hours a t  60-75° C) ind ica ted  larger dielectric losses 
(tg. 8) a t  low loads th a n  a t  high loads.

I t  w ould ap p ear th a t  th e  m ethod  o f tes tin g  could be used for evaluating  th e  p ro 
perties o f various oils an d  m ethods o f cable construction .

T he general conclusion is th a t  th e  insu lating  properties o f th e  oil should preferab ly  
be independen t o f electric load  a t  h igh tem peratures. I n  add ition , tho  oil and  tho 
o th er insu lating  m ateria ls should have a  good ox idation  stab ility . M. B.

Bitumen, Asphalt and Tar.
1443. Base Design for B itum inous Roads. L . D . H icks. Roads and Streets, Aug. 
1946, 89 (8), 103.—R ecom m ended base  an d  sub-base thicknesses ben ea th  1-inch 
b itum inous surface trea tm e n t for various wheel loads in  N o rth  C arolina a re  given. 
A series o f tab les lis t various ty p es o f loads, and  thicknesses for subgrade bearing 
values o f 30, 20, 15, an d  10 p.s.i. serving under m axim um  axle loads o f  8000 to  20,000 
lb . G. A. C.
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1444. A Study of B itum inous-Coated Corrugated Sheet-M etal Culverts. J .  Y . W elborn 
and  P . J .  Sorafin. P ublic Roads, 1946, 22 (9), 227.— Tho fiold inspection of culvort 
pipe installed  for th e  drainage o f surface w a ter and  lab o ra to ry  analyses o f th e  sam ples 
tak en  are described.

The m ota l pipe h ad  been in service from  4 to  9 years. T hree general ty p es  of 
b itum inous-coated  shoot m otal pipe are used. G alvanized m otal pipe coated  w ith  asp h a lt 
and w ith  an  asp h a lt pavem en t consists o f corrugated  sheet-m otal p ip ing  uniform ly coated  
w ith a sp h a lt inside an d  ou t, and  tho  soction of th e  inside circum ference w hich form s th e  
b o tto m  o f th e  pipo w hen installed  is coated  w ith  an  ad d itio n al th ickness o f a sp h a lt 
such th a t  th e  corrugations aro filled and  a  sm ooth pav em en t formod. A second typo  
is asbestos-bonded m eta l pipo coated  w ith  a sp h a lt and  w ith  a n  asp h a lt pavem ent, a 
layer o f asbestos fe lt being  rolled in to  tho  m olten  spe lte r coating  on one side o f the  
sheet, and  a fte r  th e  surface is p rim ed w ith  a  b itum inous m ate ria l tho  shee ts are 
fab ricated  in to  corrugated  pipo. Tho a sp h a lt pavom ent is form ed as for th e  p lain  
pipo. Tho th ird  type  is a  galvanized corrugated  p ipe  coated  on th e  outside  and  th ree- 
fou rths o f th e  inside w ith  a s p h a l t ; th e  rem aining fourth , w hich form s tho  b o tto m  of 
th e  pipe, is paved  w ith  asp h a lt reinforced w ith  m etal.

The d a ta  from  th e  inspection re p o rt for each cu lvert were tab u la ted , and  an  e x 
p lana tion  o f th e  term s good, checked, cracked, broken, loss, adhesion, and  flow are 
given in  th e  article.

F rom  th e  d a ta  ob tained  i t  was concluded th a t  in genoral th e  m ost severo de te rio ra 
tion  o f th e  asp h a lt coating and pav em en t w as found a t  th o  o u tle t ends o f th e  pipes, 
and  th e  am o u n t o f flow of w a te r d id  n o t b ear an y  consisten t re la tio n  to  tho degree of 
deterio ra tion , n o r had  th o  slope o f th e  p ipe  m uch  influence. Tho outside  asp h a lt 
coating  was usually  chocked, and  h ad  very  l ittle  adhosion to  th e  m etal. M etal- 
reinforced asp h alt-paved  in verts show ed th e  g rea tes t am o u n t o f deterio ra tion , an d  
asbestos-bonded m eta l h a d  tho  g rea tes t resistance to  de terio ration . Tho du rab ility  
o f th o  coating  depends largely on th e  ty p e  o f a sp h a lt used. G. A. C.

1445. Soil Compaction, M oisture and Bearing Value. A. H . G aw ith. J .  lu s t . Engrs  
A ustralia , 1946, 18, 109.— R ecent advances in  th e  knowledgo o f th e  influence of 
seasonal changes and  varia tio n s in  heigh t o f  g round-w ater tab le  on th e  s ta b ility  o f 
th e  soil a re  d e a lt w ith , and  resu lts a re  given of an  investigation  of roads in a  p a rticu la r 
locality .

Tho degree of com paction  o f tho  soil being produced  b y  som e com pacting  process 
which b reaks dow n tho  larger secondary  particles can  bo dofined e ith e r in  abso lu te  
o r re la tive  term s. Two m ethods ex is t to  determ ine th e  com paction, th e  P ra e to r and  
th e  Modifiod A .A .S.H.O . C om paction tes ts , w hich o b ta in  tho  percentage o f tho  dry' 
w eight por cubic foot w hich can  bo ob tained  b y  ram m ing  a t , th e  m ost favourable 
m oistu re  co n ten t un d er th e  conditions specified for tho  p a rticu la r tost.

C om paction to  h igh densities will reduce th e  m oistu re  co n ten t a tta in ed  b y  th e  
m ate ria l under sa tu ra tio n  conditions, an d  swelling is influenced by  th o  m oisture 
co n ten t and  surcharge of sand  or o th er g ran u la r m ateria l.

T he m oisture co n ten t o f a  soil is m odified b y  several factors, including non-uniform ity  
o f tem p era tu re  an d  tex tu re , ra in  falling on th e  surface soil, an d  cracks in  th e  soil colum n.

D arcy ’s law  for th e  m ovenent o f w a ter an d  for u n sa tu ra ted  flow is s ta ted , and  from  
R ussian  experim ents som e ind ication  o f th e  possible ra te s  o f upw ard  m ovem ent of 
w a ter has been deduced. T hree  cases a re  discussed on th e  behaviour o f w a te r in 
th e  soil un d er a  p avem en t for vary ing  w ater-tab les, and th e  m oisturo co n ten t for four 
ind iv idual soils are  tab u la ted . F ie ld  te s ts  included observations o f m oistu re  conditions 
un d er lig h t sealed p avem en ts in  V ictoria, where tho  average, an n u al ra in fall is 17 
inches. V alues o f liqu id  lim it vary in g  from  43 to  66%  and  o f P lastic  L im it 15 to  
21-2%  w ere encountered  w ith  soil-m oisturo con ten ts from  6 to  29-5% .

Tho California B earing R a tio  te s t  was applied to  a  lim ited  num ber o f largo sam ples, 
a n d  a  c h a r t shows tho  re la tion  betw een th is ra tio  an d  th e  resistance to  p en etra tio n  of 
a  P ro c to r needle.

F ro m  th e  d a ta  ob ta ined  i t  is considered th a t  i t  is only on accoun t of th e  low rainfall 
an d  h igh ra te  o f evaporation  in these sem i-arid areas th a t  i t  h as been possible to  use 
th o  v e ry  th in  pavem en ts w ith  som e degree o f success.

Fa ilu res and  longitud inal cracks generally  nearer th e  pav em en t edges occurred, 
p ro b ab ly  caused b y  lower bearing  va lue  of th e  soil a t  th e  edges. G. A .  C.
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Special Hydrocarbon Products.
1446. Crystallography of W axes and Related Substances. 3(2). Photom icrographs.
L. Iv anovsky  an d  J .  H . W rodden. Petroleum, Sept. 1946, 9 (9), 218.— Six fu rther 
m icrographs a re  shown of crude, yellow, and  w hite R u ssian  ozokerites. K . C. G. K .

1447. Plastics from  Petroleum . 3(2). Production. W . S. Penn . Petroleum, Aug. 
1946, 8 (9), 186.— All therm ose tting  p lastics requ iring  th e  use o f form aldehyde can 
have  tho  la t te r  com ponent derived from  petro leum . Allyl p lastics aro ob tainab le  
from  petro leum  v ia  propylene.

The syn the tic  elastom ers p robab ly  absorb  th e  largest q u a n tity  o f petro leum  p ro 
ducts used for m aking  chem icals. Thero is no do u b t th a t  fa irly  largo q u an tities of 
somo syn the tic  rubbers will continue to  be  m ado oven w hen n a tu ra l ru b b e r once 
m ore becom es freely available.

A t p resen t tho m ost im p o rtan t is u ndoub ted ly  G R -S , th e  bu tad ien e-sty ren o  co
polym er. Tho m anufactu re  o f  sty reno  h as a lready  been described. B utad iene  m ay 
be ob ta ined  b y  soveral a lte rn a tiv e  routes. P e rb u n an  types aro ob ta ined  from  
bu tad iene  and  acrylonitrile . B u ty l ru b b er is produced  by  copolym orization of iso- 
buty leno an d  tsoprene on  butad iene. N eopreno is m ado b y  polym orizing chloro- 
prene, w hich is m ade from  acetylene.

Thiokols a re  m ade b y  h eatin g  sodium  polysulphides w ith  e thy lene halides.
V arious solvents an d  plasticizers can  also bo m ade from  petro leum . I f  certa in  

chem icals could also be produced from  petro leum  in  largo quan titios, tho  uso of 
potroleum  in  th e  field o f  p lastics would bo even m ore im p o rtan t. One such chem ical 
is butadieno, tho  roun d ab o u t p roduction  o f w hich from  aldol is aw kw ard an d  costly. 
I t  is also im p o rtan t to  produce m ore benzeno and  o th er a rom aties from  petro leum .

As regards th e  post-w ar dem and for sy n th e tic  rubbers , th e  question  o f G R -S , th e  
general purpose sy n th e tic  rubber, is tho  m ost p rom inen t. G R -S  is n o t as good, in 
i ts  p resen t form , os n a tu ra l rubber, an d  will be a lm ost com pletely replaced. L ater, 
o f  course, im proved polym ers m ay  be developed. T he dem and  for o th er sy n th e tic  
rubbers (perbunan, neoprene, th iokol) is  n o t likely to  d im inish to  an y  o x ten t, and 
m ay  oven increase because o f th e ir  ozone and  oil-rosistance. T he situ a tio n  for P.V.C. 
is sim ilar, w here i t  h as been used for special purposes. K . C. G. K .

Derived Chemical Products.
1448. Synthesis o£ the Base Ci0H 25N o£ California Petroleum . V. Prolog a n d  U . Geyer. 
Helv. Chim. Acta, 1946, 29, 1587-1603.— T hree n itrogen  bases o f sim ilar constitu tion  
have  been synthesized  an d  c ram m ed . One of tlxeso, 2 : 4-dimethyl-6-(Zrans-2 : 2 : 6- 
trim ethylci/cZohexyl)-pyridine, has been shown, from  a  consideration o f  th e  u ltra 
vio let absorp tion  spoctra, densities, refrac tive  indices, m oloculnr refractions, and 
properties o f th o  p icra tes and picro lonates, to  be identical w ith  tho n itrogen  base, 
CleH !5N, iso lated  from  California petro leum  b y  W . C. Thom pson and  J .  R . Bailey 
(J . A m er. Chem. Soc., 1931, 53, 1002-1011). T he s tru c tu re  o f th is base w as previously 
show n by  B. Shivo, S. 31. R oberts , R . I .  3 Iahan, a n d  J .  R . B ailey (ibid., 1942, 64, 
909-912) to  be  2-(2 : 2 : 6-trimethylcycZohexyl)-4 : 6-dim ethylpyridino. C. N . T.

Miscellaneous Products.
1449. Colloidal Carbon. W . H . Cadm an. Petrol. Tim es, 31.8.40, 50 (1281), 898.— An 
abridged form  of an  extensive p ap er b y  th e  au th o r p resen ted  before th e  R oyal Society 
o f A rts. I t  deals w ith  m any  aspects o f  colloidal carbon  production , properties, and 
uses. N a tu ra l gas is th e  raw  m ate ria l which is b y  fa r th e  m ost extensively  used in 
th o  production  o f colloidal carbon. O ther raw  m ateria ls include w aste refinery gases 
an d  various coal p roducts. R . B . S.

1450. Liquid M ethane as a  M otor Fuel. 1. Supplies and Properties. R . M. B ridg
w ater. Petroleum, Aug. 1946, 8 (9), 194.—T he possibility  o f using m ethane  as a  
m oto r fuel is o f  in te res t to  th e  petro leum  in d u stry  for tw o reasons. F irs tly , i t  affords 
a  m eans of which B rita in  can m ake use o f an  efficient su b s titu te  for im ported  fuel.
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Secondly, in  countries am ply  endow ed w ith  pe tro leum  th ere  is usually  a  large q u a n tity  
of n a tu ra l gas available w hich m ay  be used to  conserve petro leum  supplies.

Supplies w hich could bo used w ith o u t affecting o th er existing  processes a re  : n a tu ra l 
gas, m ines gas, sewage gas an d  surplus coke-oven gas. Theso supplies a re  n o t largo 
and aro n o t alw ays in  places convenient for use. Sources o f n a tu ra l gas in th is 
coun try  a re  sm all.

T he difficulty w ith  th e  use o f coke-oven gas as a  source of liquid  m ethane  is th a t  i t  
contains only 25 -30% . Conversion o f th e  carbon  m onoxide and  hydrogen in  th e  
gas in to  m ethane  cata ly tica lly  has no t y e t  reached th e  stage o f  being a  com m ercial 
proposition.

P o ten tia l sources o f m eth an e  o i l : as a  b y -p roduct in  petro leum  refining, th e  
hydrogenation  o f coal an d  oil an d  th e  F iseher-T ropsch  and re la ted  syntheses. L ittle  
is available in G reat B rita in  a t  p resen t from  such sources, however.

The p roperties o f m ethane  m ake i t  v e ry  su itab le  for mse in in tem al-com bustion  
engines. I t  is best tran sp o rted  in liqu id  form . One pound of m ethane  has a  calorific 
value 14%  higher th a n  th e  sam e w eight o f gasoline. Because of donsity  considerations, 
however, i ts  calorific value on a  volum e basis is 34 %  less th a n  th a t  o f gasoline. M ethane 
h as excellent an ti-knock  properties as well as various o th er advantages.

K . C. G. K . .

1451. Phase R elations in the  System : Sodium  Stearate-C etane. T. M. D oscher and  
R . D. Void. J .  Colloid Sc i., 1946, 1, 299-312.— T he b in ary  system  sodium  s te a ra to -  
cetane is exam ined betw eon crossed Nicols a t  tem p era tu res betw een 20° C and  T it 
th e  tem p era tu re  a t  w hich an  isotropic liqu id  is form ed. T he following observations 
were m ade :—

20-110° C. C urd fibres (dark  irregular strings) an d  w axy  phases (dark stipp led  
areas) are first seen. W ith  increase in  tem p era tu re  th e  form er vanish , and  subsequently  
liquid separa tes ou t.

110-120° C. T he appearance o f th e  m ate ria l a t  th is  s tage  is a  function  o f soap 
c o n te n t :

Above 75%  soap, th e  liquid is reabsorbed im m ediately . As th e  soap concentra tion  
decreases th e  w axy  phase  is transform ed  to  a  b rillian t uniform  “  suporw axy ”  phase.

B etw eon 75%  an d  57%  soap, free liquid  is reabsorbed on holding th e  tem pera tu re  
co n stan t for up  to  2 hours. T ran sito ry  s tru c tu re d  areas ap p ear in  the  isotropic phase, 
b u t  are  n o t seen if  th e  ra te  o f h eatin g  is rapid .

Betw eon 57%  an d  40%  soap, free liquid is reabsorbed as above, b u t th e  s tru c tu red  
areas a re  m ore perm anent.

Below 40%  soap, free liquid is never com pletely reabsorbed. W ith  decreasing 
soap co n ten t th e  s tru c tu red  areas even tually  ap p ear as an  isotropic m ateria l which 
below 20%  soap form s irregularly  ou tlined  rods o f a  palisadie ty p e  o f s truc tu re .

120° C to  T t. A t h igh  soap co n ten t a  coarsening o f th e  field is suggestivo o f th e  
fo rm ation  o f crystallites. As th e  soap co n ten t decreases th is  effect is m issing, T , falls, 
an d  th e  superw axy phase  p redom inates. A  phase d iagram  o f th e  system  is given.

In  discussing those changes, th e  au th o rs  suggest th a t  th e  cu rd  fibre phase  is a  d is
ordered a rra y  o f crysta llites o f sodium  ste a ra te  bound  by  in term olecular forces, a  
w eakening o f w hich resu lts in  th e  fo rm ation  o f w ax y  phases. I t  is deduced th a t  
cotane dissolves botweon th e  soap chains, w ith  even tual fo rm ation  o f superw axy 
soap. T his hypothesis accounts for th e  non-sm ectic character o f th e  superw axy 
phase, since th e  inclusion of cetano molecules betw een th e  chains o f th e  soap lattice  
when th e  a ttra c tiv e  forces o f th e  po lar heads is still high will deform  th e  parallel 
ch aracte r o f  th e  la ttico  and p rev en t th e  fo rm ation  o f a  sm ectic phase. T he appearance 
o f a  sm ectic phase  a t  lower tem p era tu res a n d  high cetane concentra tion  is explained 
b y  th e  assum ption  th a t  still m ore cetane molecules overcom e th e  po lar forces to  give 
a  loose s tru c tu re  in  which th e  ta ils  o f  th e  soap molecules are  again parallel,

H . C. E .

1452. Secrets o! Germ an Fuel Technology U nearthed. A non. Petrol. Tim es, 14.9.46, 
50 (1282), 966.— T he following C.I.O .S., B.I.O.S.,- an d  F .I.A .T . F in a l R eports are 
briefly reviewed :

B .I.O .S . F in a l R ep o rt N o. 513. N otes on  th e  O rganization o f th e  G erm an Petro leum  
In d u s try  during  th e  W ar (14 pages).

1 1
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B .I.O .S . F ina l R ep o rt No. 507. Coal T ar D istillation , C hlorinated Phenols, Phenol 
Form aldehyde Resins, and  Synthetic  Phenols (24 pages). H .M .S.O. 3s. (post 2d.).

B .I.O .S. F inal R ep o rt No. 510. Sam ples o f P etro leum  P ro d u c ts  Collected from  the 
H am burg, H annover, Brem en, and  K iel A rea (38 pages). H .M .S.O. 3s. 6d. (post 2d.).

B.I.O .S . F inal R ep o rt N o. 511. R u h r Chemie A.G. S te rk rad e -H o lten : In te rroga tion  
of D r. O. R oelen (25 pages). H .M .S.O. 2s. 6d. (post 2d .)— C ontains rep o rts  on 
transla tions o f  th ree  docum ents p repared  by  D r. R oelen of Ruin- Chemie A.G., v iz . :—

I .—The F iseher-T ropsch  Process an d  i ts  P roducts.
I I .— Synthetic  lub rican ts m ade b y  th e  R u h r Chemie A.G.
I I I .— Town Gas an d  M ethanised A ir for A utom otive  P ropulsion.
B .I.O .S. F ina l R ep o rt No. 512. Schlafhorst Chemischo W erke G .m .b .H ., H am burg, 

G erm any : L ubrican ts (15 pages). H .M .S.O. Is. 6d. (post Id.).
F .I.A .T . F ina l R ep o rt No. 90. In te rro g a tio n  o f Professor F ran z  F ischer (3 pages)— 

Contains reports on  inform ation  given from  m em ory b y  Professor F ischer on  iso- 
synthesis, iron  synthesis, nickel ca ta lysts , susponded cata ly sts , an d  isom erization.

F .I.A .T . F in a l R ep o rt No. 239. T extile  A uxiliary  P ro d u c ts  M anufactured  by
I.G . Farben industrie , M ainkur W orks (12 pages). H.M .S.O. 6d. (post Id.).

F .I.A .T . F in a l R ep o rt No. 273. In te rv iew  w ith  D r. J .  W . R eppe, I.G . F a rb e n 
industrie  A.G. (21 pages)— C ontains rep o rts  on  D r. R eppo’s p rincipal contributions 
to  th e  w ar in  th e  form  o f new ly developed processes involving novel reactions of 
acetylenes and  o f m etallic  carbonyls.

F .I.A .T . F in a l R ep o rt No. 447; S tu d y  o f P ro d u c tio n  o f Shale Oil from  Shale in 
W urtem berg  (99 pages).

F .I.A .T . F in a l R ep o rt No. 737. Econom ic S tu d y  o f G erm an S y n the tic  W axes 
(32 pages). R . B. S.

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 .

1453. Use of E th e r as Ignition  Agent. R . J .  B ender. A uto . A via tion  In d .,  1.9.46, 
95, 40.— T he R ing  process, w hich th e  a rticle  describes, is a n  inven tion  for th e  elim ina
tio n  o f th e  sparking-plugs in  a n  aero-engine, w hich are  th e  w eakest p a r t  o f th e  engine, 
especially for h ig h -altitude  w ork. Ig n itio n  is produced  b y  spray ing  in to  th e  com 
bustion  cham ber a t  th e  r ig h t m om ent o f th e  gasoline-air com pression stroke  a liquid 
which will ign ite  spon taneously  a t  th e  tem p era tu re  o f th e  cylinder, th u s  ign iting  the  
com bustible charge. T he ignition liqu id  used, called “  R -F lu id ,” is a n  e th e r such 
as bu tad io l d ie thy l e th e r o r d ie thy l diglycol e ther. The cetano ra tin g  o f th is  fluid can 
be as h igh as 185. R -F lu id  can  be used  as a  s ta r tin g  fluid for diesel engines. The 
R ing  process has p roved  to  reduce th e  knocking tendency  o f a  fuel, ap p aren tly  duo 
to  th e  fac t th a t  th e  partic les o f R -F lu id  p en e tra te  th e  m ass o f a ir  and fuel thoroughly  
before igniting, so th a t  ignition  is th e re a fte r  uniform  th ro u g h o u t th e  cylinder charge. 
A saving o f fuel o f approx im ate ly  5%  m ay  be expected  as a  resu lt o f  th e  m ore knock- 
free perform ance an d  in  th e  lean  m ix tu re  condition. Two problem s in  connection 
w ith  th e  R ing  Process a re  th e  problem  o f  s ta r tin g  th e  engine, especially a t  low  tem 
peratu res , w hich involves aux iliary  spark-ign ition  equipm ent, and  th e  prob lem  of 
reducing th e  cost o f in sta lla tion  o f th e  necessary in jec tion  equ ipm ent. R . B. G.

1454. Fuel Sensitivity and Engine Severity in  A ircraft Engines. S. D . H eron . J .  Soc. 
aut. Engrs, 1946, 54, 511-512.— T he re la tion  of engine severity  an d  fuel sensitiv ity  
is d iscu ssed ; recen t research on  hydrocarbons w ith in  th e  av ia tio n  gasoline boiling 
range reveals th a t  th ere  are no  possible super fuels for severe engines w hich hav e  h igh 
cylinder an d  m ix tu re  tem pera tu res . W ith  m ild  engines, perform ance num bers o f 
200-300 em ploying 4 cc o f T E L  a re  possible. I t  is suggested  th a t  a  decision should 
be m ade betw een adop ting  th e  severe o r m ild engine to  guide fuel p roducers in  th e  
p roduction  o f  th e  ap p ro p ria te  gasoline. G. P . K .

1455. Airscrew Turbine Progress. A non. Flight, 31.10.46, 50 (1975), 466.— Describes 
developm ent o f A rm strong Siddeley P y th o n  an d  M am ba airscrew  gas tu rb ines. The 
P y th o n  has com pleted 25 hours runn ing  w ith  R o to l airscrews an d  favoured  a irc raft 
for ■ use as fly ing-test beds a re  th e  A vro L ancaste r an d  L incoln. T he tw o engines
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are respectively  th e  h ighest-pow ered an d  sm allest airscrew  tu rb in es so fa r  announced. 
D evelopm ent o f th e  M am ba is n o t so fa r advanced . T he gos-fiow is s tra ig h ten ed  by  
clustering th e  com bustion  cham bers betw een  th e  axial-flow com pressor an d  th e  tu rb in e  
instead  o f pack ing  th em  ro u n d  th e  com pressor casing, as on th e  P y th o n . T o ta l w eight 
w ith airscrew  is ab o u t 1000 lb , an d  d iam eter over cowling, 27 in .

Tho A .S.X . is being used  in  th e  developm ent o f a  s ta r te r  for th e  P y th o n . T he 
s ta r te r  w orks on com pressed a ir  o r a  slow -burning cartridge. T he in ten tio n  is to  use 
i t  in  conjunction  w ith  a  m obilo g round  com pressor, b u t  to  carry  cartridges fo r “  u n 
scheduled ”  s ta rtin g . T he A .S.X . ru n s  u p  to  1500 r.p .m . in  30 sec using an  air- 
pressure o f 100-140 lb /sq . in. I .  G. B .

1456. F iltra tion  for Oil Engines. C. G. Vokes. Gas Oil P ie r, 1946, 41, 347-350.— Tho 
effect of d u st partic les o f g iven size on p iston  w ear is doscribed. F o r  a ir  filtra tion  th e  
viscous filter, th e  o il-bath  filter, and  th e  centrifugal cleaner a re  all discussed, an d  th e ir 
advan tages and  d isadvan tages a re  com pared. A new  ty p e  o f  air-filtor utilizes tho 
b last from  th e  ex h au s t to  creato  an  in jec to r effect for th e  a ir-stream , from  w hich a  
layer o f c lean a ir can  be d raw n off.

Tho th ree  p rincipal m ethods of oil filtra tion—full flow, byoposs, and  periodic 
rem oval o f oil for ex te rn a l filtra tion— are analyzed, and  fau lts  com m only encountered  
in  p ractice  a re  po in ted  o u t. Throe stoges in  th e  filtra tion  o f fuels a re  described.

A list o f desirable characteris tics o f a ir an d  oil filters is given. H . C. E .

1457. Combustion in a  Precom bustion-Type Diesel E ngine. H . F . B ryan . J .  Soc. 
aut. Engrs, 1946, 54 (9), 449-457.— Diesel-engino com bustion  has been  stud ied  using 
a  high-speed cam era to  p h o tograph  sp ray  form , sp ray  p en etra tio n , and  com bustion  
in  a  pressure cham ber in  w hich engine conditions could bo sim ula ted  an d  in  a  single- 
cylinder engino w ith  a  w indow se t in  th e  precom bustion  cham ber. A p p a ra tu s and  
resu lts achieved are  discussed. P resen t ind ications aro th a t  for b es t diesel perform ance 
th e  m axim um  ra te  o f burn ing  o f fuel should occur in  th e  las t h a lf  o f th e  com bustion  
period, an d  th a t  th e  position  o f to p  cen tre  in  re la tion  to  m axim um  ra te  o f  b u rn ing  is 
o f prim e im portance. G. P .  K .

1458. Theseus I .  Anon. Flight, 10.10.46, 50 (1972), 386.— F u rth e r  de ta ils  o f the  
B risto l turb ine-airscrew  u n it  are  given.

T he com pressor com prises nino stages o f ax ia l b lading an d  a  final cen trifugal 
im pellor giving an  overall com pression ra tio  o f 5 ; 1 a t  300 m .p .h . a t  20,000 f t. A t 
full th ro ttlo  th e  com pressor ru n s a t  8200 r.p .m . and  delivers 30 lb /sec  o f  a ir  a t  sea- 
level s ta tic  conditions— equivalen t pow er in p u t is 3500 h .p . T he heat-exchanger is 
a  m a trix  ty p e  u n it th e  tu b es o f  w hich are  arranged  in  16 sets, e ight in le t an d  e igh t 
o u tle t sep ara ted  b y  su itab le  headers. To m itig a te  differential expansion tho  exchanger 
is s itu a te d  on th o  m ain  engine m ounting  s tru c tu re  and  located  a t  th e  forw ard end. 
Tho first tu rb in e  (tw o-stage) powers th e  com pressor and  auxiliaries, an d  th e  single- 
stage second tu rb in e  drives tho  airscrew . T he la t te r  ru n s a t  9000 r.p .m . As tho  
speeds o f th e  tw o tu rb in es m u st be  k ep t in  n early  c o n stan t ra tio , a  governor m echanism  
is incorporated  w hereby th e  airscrew  blade p itch  is au to m atica lly  controlled. T he 
reduction  gear incorporates four se ts o f  com pound p lan e t wheels and  th e  ra tio  is 
8-4 : 1. I .  G. B .

1459. R eliability of Gas Turbines. Anon. Flight, 17.10.46, 50 (1793), 426.— Rolls 
R oyce give de ta ils  o f  perform ance tes tin g  o f a  Series I  D erw ent engine. O riginally 
assom bled in  Ju n e  1944, i t  h a s  ru n  a  to ta l  o f 1005 hours, 920 hours o f th is  being a t  
full ty p e  te s t  conditions. A fter 500 hours replacem ents needed were a  se t o f flame 
tubes, one air-casing, some tu rb in e  blades, and  a  fuel-pum p. M ajor com ponents still 
in  use a re  tho  whoel-ease w ith  accessory drives, th e  com pressor im pellor a n d  s h a f ts ; 
tho  com pressor casing, diffuser, an d  com bustion  cham bers.

I n  R .A .F . service th e  running period of 180 hours has recen tly  been increased to  
270 hours. P resen t p ractice  is to  increase th e  overhaul period in  stages o f  90 hours 
an d  a  fu rth e r extension  o f 90 hours is expected  to  be g ran ted  for th e  D erw ent I .

I .  G. B.
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1460. H ydraulic Pow er a  Growing Avenue for Petroleum . C. R idley . Petrol. Tim es,
31.8.46, 50 (1281), 920.— The use o f  hydrocarbon  fluids in  hydrau lic  controls and 
transm issions, hydrau lic  lifts, fluid flywheels, an d  to rq u e  converters, hydraulic  
springing, an d  as hydraulic  fluids for o th er purposes, is discussed. T he advantages 
of these  drives over m echanical un its , especially in  reducing th e  com plex ity  o f design, 
aro also outlined. R . B. S.

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

1461. Liquid M ethane as a  M otor Fuel 2. Carriage of M ethane. R . M. B ridgw ater. 
Petroleum, Sept. 1946, 9 (9), 216.— T he b es t w ay of carry ing  gaseous m eth an e  is com 
pressed in  cylinders. D a ta  aro given for th e  w eight of equipm ont an d  tho  possible 
mileago in  th e  case o f  a  5-ton lo rry  operating  on various a lte rn a tiv e  fuels. I t  is seen 
th a t  liquid  m ethane  comes n e x t to  p e tro l as regards general perform ance. I t s  d is
advan tage  is th a t  i t  so read ily  evaporates, necessitating  careful design of equipm ont. 
Various w ays o f delivering liqu id  m ethane  to  tho  engine are  also discussed.

K . C. G. K .

1462. W orld Refinery Construction E n ters New Stage of Expansion. A non. World 
Petrol., 1946, 17 (8), 78-81.— T he expected  post-w ar decline in  refining and p roduction  
equ ipm ent has been m uch less severe th a n  w as an tic ip a ted . This fact, to g eth e r w ith 
tho im provization  offocted as a  w ar-tim e m easure, h as led  to  m an y  new  installations. 
Tho m ajo r p ro jec ts o f th e  w orld a re  review ed, toge th e r w ith  tho m easures to  recon
s tru c t those p lan ts  w hich have suffered th rough  w ar, especially in th e  F o r  E a s t  and  
E urope. F . S. A.

1463. Reconstruction of the E ast Indies. A non. lit« . I ta l.  Petrol., 1946, 14 (160), 
14.— A sum m ary  o f th e  p resen t position  o f th e  pe tro leum  in d u stry  in  th o  E a s t  Indies.

D . H . McL.

1464. Germ an Production and Refining in  the  B ritish Zone. A non. Petrol. Tim es,
31.8.46, 50 (1281), 912.— S ta tistica l d a ta  aro p resen ted  on th e  p roduction  o f n o rth  
G erm an oilfields for tho  la s t  six  m on ths o f 1945 an d  th e  first six m on ths o f 1946. The 
m o n th ly  o u tp u t o f refineries and  p ro ducts for th e  sam e period  are  also tab u la ted .

R . B . S.

1465. A B ritish Refinery in  W ar-tim e. A non. W orld Petrol., 1946,17 (8), 71-73.— An 
account is given o f th e  w ar-tim e activ ities o f  M anchester Oil Refineries, L td . The 
p a p e r includes a  lis t o f th e ir p roducts . F . S. A.

1466. B ritish Refining A djusted to  Peace-Tim e Dem ands. A. H . D ay. W orld Petrol., 
1946, 17 (9), 41-43.— In  o rder to  econom ize on  shipping space a n d  labour, im p o rt of 
crude fell b y  75%  during  1938-43, b u t  to ta l  pe tro leum  im ports increased b y  25%  
due to  im p o rt o f refined p roducts. Som e deta ils a re  given o f th e  changes m ade to 
effect reduction  in  hom e refining. B rief a rg um en t is advanced  concerning th e  re la tive  
m erits o f con tinu ing  th is  policy or o f expanding  dom estic refinery activ ities. I t  is 
s ta te d  th a t  B rita in  is rev ertin g  to  pre-w ar in d u stria l p roduction  an d  th a t  her oil requ ire 
m en ts a re  tho  sam e as previously , excep t th a t  th e  G overnm ent is th e  sole purchaser.

F . S. A.

1467. United K ingdom  Petroleum  Im ports in  Ju ly  and the  Seven M onths. Anon. 
Petrol. Tim es, 31.8.46, 50 (1281), 923.—S ta tis tica l d a ta  on im ports an d  exports 
(including oil fuel bunkering  o f shipping) o f  crude oil and  refined, p roducts fo r Ju ly  
an d  th e  first seven m on ths o f  1946 aro presen ted , to g eth e r w ith  com parative  figures 
for 1945 an d  1938. R . B . S.

1468. U .K . Im port Trade of Solid Petroleum  Products in W ar-tim e. A non. Petrol. 
Tim es, 14.9.46, 50 (1282), 952.— T he w ar-tim e decline in  th e  im ports o f solid petro leum
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pro ducts in to  th e  U .K . is illu stra ted  b y  s ta tis tica l d a ta  on these  im ports, b o th  by  
im ported  p ro d u c ts and  by  countries o f consignm ent, for th o  yoars 1938-1945 inclusive.

R . B . S.

1469. H ungarian  Oil. M. F round . Petroleum, 1946, 9 (9), 204.— A  su rv ey  o f oil 
p roduction  a n d  refining in  H ungary . T ables ind ica te  crude oil an d  n a tu ra l gas p ro 
duction  fo r th e  y ears 1937-1945 an d  also show th e  capacities o f H un g arian  refineries 
(before w ar dam age) an d  an aly tical d a ta  for H un g arian  crudes. I£. C. G. K .

1470. D ictionary of Ita lian  Technical Term s relating to the  Petro leum  Industry .
A non. R iv . I ta l. Petrol., 1946, 14 (160), 18.— C ontinued from  tho  Ju n e  1946 issue 
of th is  jo u rnal, tho  d ic tionary  gives E nglish, F rench , an d  G erm an equivalen ts of 
technical term s re la tin g  to  potroloum  technology. D . H . McL.

1471. Palestine Petroleum  Im ports and Exports in  1945. A non. Petrol. T im es,
31.8.46, 50 (1281), 914.— S ta tis tica l d a ta  are p resen ted  on  tho  im ports an d  exports 
of crude oil an d  refined p ro ducts for 1945 w ith  com parative  figuros for 1944, 1943, 
and  1938. R . B . S.

1472. Deficiency of Combustible Liquids in R oum ania. A non. R iv . I ta l. Petrol., 
1946, 14 (160), 13.— R o um ania  is suffering from  a  g rave  deficiency o f h eav y  oils for 
in te rn a l in d u stry . T he governm ent has au thorized  th e  sale o f a  m ix tu re  o f 60%  
korosino, 10% gas oil an d  30%  residual a sphalts , w hilst tho  m anufactu re  o f asphalts  
h as been p ro h ib ited  to  encourage th e  p roduction  o f th is  m ix tu re . T he ac tual de
ficiency, w hich am oun ts to  a t  least 30,000 m etric  to n s pe r m onth , is th e  resu lt o f 
rep ara tions an d  sales to  U .S .S .R . D. H . McL.

ER R A T U M .

A b strac t No. 1020. Tho m axim um  fluid pressure  o f th e  slush-pum p referred  to  
should read  2000 lb /sq . in.
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B O O K S R E C E IV E D .

Gas Turbines and Je t Propulsion for A ircraft. G. Geoffrey Sm ith . L ondon : F ligh t, 
1946. 4 th  E d n . P p . 246. 12s. 6d.
F irs t  published in  1942, tho fo u rth  ed ition  has been  b ro u g h t up -to -d a te  b y  tho  

inclusion o f add itional m a tte r  an d  com m ent on various phases o f m o d em  gas 
tu rb ine  practice.

H eat Engine Calculations. A. E . T albo t. L ondon : Sir Isaac  P itm a n  & Sons L td ., 
1945. P p . 89 +  vi. 3s. 6d.
Basod on th e  a u th o r’s experience in  toaching th e  princip les involved and  th e  

calculations necessary for those engaged in  tho  ru nn ing  and m ain tenance o f diesel, 
petro l, s team  and  m arine  engines, th is  book should bo p a rticu la rly  helpful to  stu d en ts .

Our Oil Resources. E d ite d  by  L eonard  M. Fanning . N ew  Y o r k : M cGraw-Hill 
Book Co., 1945. P p . 331 +  viii. $4.
E igh teen  au th o ritie s  a n d  oil com pany executives have  con trib u ted  to  th is  

sym posium  on th e  developm ent o f U .S. oil resources. Q uestions o f  conservation , 
technology, reserves, an d  cap ita l em ployed are  discussed.

Petroleum  Production. Vol. I . M echanics of P roduction : Oil, Condensate, N atural 
Gas. P a rk  J .  Jones. New Y o r k : R einhold  Publish ing Corpn., 1946. P p . 
228 v ii. $4.50.
Tho purpose o f th is  volum e is to  se t o u t for consideration  a  system  of m echanics 

o f p roducing oil a n d  condensate p rio r to  th e  b reak th rough  of d isplacing fluids in to  
producing wells.

Physical Constants of H ydrocarbons. Vol. H I. M ononuclear A rom atic H ydro
carbons. G ustav  Egloff. N ew  Y o r k : R e in h ard  Publish ing Corpn., 1946.
P p . 661 +  xiii. $15.
T his volum e follows th e  sty le  o f tho  p revious tw o volum es in  th e  series a n d  is a  

collation o f all m olting p o in t, boiling po in t, density , an d  refrac tive  index  d a ta  
• available before M ay, 1944, for th e  m ononuclear a rom atic  hydrocarbons found in 

th e  w orld’s resources.

The W ild Catters. Sam uel W . T ait, J r .  P rincetow n, N ew  Je rsey  : U niversity  Press, 
1945. P p . 218 +  xvi. §3.
A n inform al h isto ry  o f th e  pioneers o f tho  oil indu stry , including a n  account o f 

early  drilling in  O ntario , th o  sto ry  of S a lt Creek a n d  a  ch ap ter on life in  th e  boom  
oil towns.

O Neftenosnosti Kizelovskogo R aiona (Petroleum  Occurrence in the  Kizel D istrict).
N . A. Godroitz and  P . A. Sofronitzkii. M oscow-Leningrad, 1941. P p . 40. 
P rice  75 kopeks.
S hort sum m ary  of p revious w o rk ; significance o f th e  K izel region from  th e  

petro leum  s ta n d p o in t; s tra tig rap h y  an d  general geology o f th e  a re a ; oil-shows 
an d  b itum en deposits ; resu lts  o f  chem ical and  geological investigations.

Geologicheskoe Stroenie i N eftenosnost’ Poluostrova M anguishlak (The Geological 
S tructure of and Petroleum  Occurrence in  the  M anguishlak Peninsula). S. N.
Alekseichik. M oscow-Leningrad, 1941. P p . 96. P rice  2 rubles 50 kopeks.
G eom orphology; s tra tig rap h y ; tec to n ics; signs ind ica ting  p e tro leu m ; o ther 

useful m inerals.
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Issledovaniya po K him ii P rirodnuikh  Asfal’tov (Investigations on the  Chemistry of 
N atural Asphalts). V. A. U spenskii an d  A. I .  G orskaya. M oscow-Leningrad, 
1941. P p . 72. P rice  2 rubles 25 kopeks.
T his publication  is d iv ided in to  tw o p a rts , tho  first deals w ith  th e  experim ental 

chem ical exam ination  o f solid b itum ens from  th e  p re-U ral region, w hilst tho  second 
is devo ted  to  a  discussion o f th e  acidic com ponents o f solid bitum ens.

F auna  T retichnuikh Otlozhenii Yugo-vostochnoi Chasti Sovetskogo Sakhalina (Fauna 
of the T ertiary Deposits of the South-eastern P a rt of Soviet Sakhalin). A. A.
Sim onova. M oscow-Leningrad, 1941. P p . 80 +  25 p la tes. Prico 4 rubles.
S tra tig ra p h y ; palaeon to logy  ; descrip tion  o f fau n a  belonging to  tho Pelecypoda, 

Scaphopoda, G astropoda. A briof E nglish  sum m ary  is appended.

Verkhnii Paleozoi B ashkirskoi A.S.S.R. (The Upper Palaeozoic of the B ashkir A uto
nom ous Soviet Socialist Republic). D . L. S tepanov. M oscow-Loningrad, 1941. 
P p . 100 +  2 p la tes. P rice  3 rubles 50 kopeks.
S tra tig ra p h y ,- m ain  featu res o f th e  geological h is to ry  o f B ashkiria  in  tho  upper 

palaeozo ic ; th e  fo rm ation  of lim estone m assives o f th e  Ish im baev  ty p e ; petro leum  
deposits in  th e  up p er palaeozoic s tra ta  o f B ashkiria .

T he abovo fivo publications aro Nos. 15, 16, 17, 18 an d  20 respectively  in a  new 
series issued by  th e  Petro leum  G eological-Investigational In s titu te .

Geologicheskoe Stroenie Severo-zapadnoi Chasti Zapadno-sibirskoi N izm ennosti i ee 
N eftenosnost’. (The Geological S tructure of the  N orth-w estern P a rt of the  W estern 
Siberian Depression and Petroleum  Occurrence therein). V. G. V asil’ev. Moscow- 
L oningrad, 1946. P p . 152. P rice  10 rubles.
C artographic sou rces; h is to ry  of explorations ; geology of th e  region ; petro leum  

deposits.

Problem a Neftenosnosti Donetzkogo B asseina (The Problem  of Petro leum  Occurrence 
in the Donetz Basin). V. V. Veber. M oscow-Leningrad, 1945. P p . 88. P rice 
6 rubles.
The region in  question  is th e  n o rth e rn  border o f  th o  D on  basin . P ro file ; tec to n ic s ; 

oil-show s; oil-bearing problem s o f th e  zone.

Naucknuie Osnovui Poiskov Nefti (The Scientific Principles of the  Search for Petroleum ).
K . P . K alitzk ii. M oscow-Leningrad, 1944. P p . 244. Prico 35 rubles.
Signs ind icating  large-scale oil d ep o sits ; oil m ig ra tio n ; form ation o f oil d e p o s its ; 

tho  origin o f p e tro leu m ; de te rm ination  o f oil-boaring geological s truc tu res.

All th e  pub lications described above are  published  by  th e  S ta te  publishing 
organization  dealing w ith  lite ra tu re  on petro leum  and  m ined fuels.

V. B.
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MEMBERSHIP.

The Institute of Petroleum is anxious to contact members whose 
association with the Institute has been interrupted during the war 
years. The Council request that those members, whose association 
with the Institute has lapsed, communicate with the Institute as 
soon as possible. In view of the many difficulties experienced in 
connection with the payment of subscriptions the Council will do 
all possible to assist as regards the arrears accumulated under 
war-time conditions.

SCOTTISH BRANCH.

A meeting of the Scottish Branch of the Institute was held at 
the Royal Technical College, Glasgow, on November 15, the Chair 
being taken by Mr. Robert Crichton, Branch Chairman.

A paper on “ A Brief Survey of Recent Developments in Mechanized 
Coal Mining,” was read by Mr. G. R. Buchanan, of The Fife Coal 
Company. The paper dealt particularly with what had been done 
and was being done in the Company’s collieries and attracted many 
members from the shale fields, who made up a large proportion of 
the attendance of over 100.

A vote of thanks to the lecturer was proposed by Mr. John M. 
Caldwell and to the chairman by Prof. W. M. Gumming.

The Branch Committee is indebted to Dr. William Reid, a member 
of the Committee, General Manager of The Fife Coal Co. Ltd., and 
recently appointed Production Director of the Coal Board in 
Scotland, for arranging the meeting.

STANLOW BRANCH.

The Stanlow Branch of the Institute held its first meeting of 
the current session on October 16, when the following films were 
shown ;

“ Through the Mills."  (Stewarts & Lloyds, Ltd.) This 
illustrated the manufacture of steel tubes.

“ An English Oilfield." Depicting developments at Eakring.



“ Production of High Quality Steel.” (Hadfields, Ltd.). 
Questions on the subject of this film were answered by Mr. 
W. H. Salmon, of Hadfields, Ltd.

i i  INSTITUTE NOTES.

APPLICATIONS FOR MEMBERSHIP OR TRANSFER. 

The following have applied for admission or transfer to the In
stitute. In accordance with the By-laws, the proposals will not be 
considered until the lapse of at least one month after the publication 
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. 

Applications for Membership.

B o w k e t t , Terence Jo h n , S tu d en t, R oyal School o f M ines. [S. E . Coomber ; 
0 . D . Hobson.)

C l a r k e ,  A rth u r H enry , Senior C hem ist, Geochem ical L aboratories, ( i f .  B . 
M ilner ; L . J .  Chalk.)

C o o k e , P ercy  Frederick , R esearch  C hem ist, “  Shell ’’ C entra l L aboratories.
(TF. R . P . Hodgson ; J .  Parrish.)

Gad  s h y ,  G ordon Neville, P rinc ipa l L ecturer, A pplied C hem istry B ranch , 
M ilitary  College o f Science. (J . R . H . W histon ; J .  B . Robinson.)

G r e e n w a y , Jo h n  H enry , In s ta lla tio n  Supervisor, P e tro leum  B oard . (A. H .  
Stephenson ; J .  Parrish.)

H a n i f f , M oham ed, Ju n io r  E ngineers’ A ssistan t, Lago Oil & T ran sp o rt Co. 
L td ., A ruba.

J e n n e r , P e ter, Chemical A ssistan t, “  S h e ll”  R efin ing & M arketing  Co. L td .
(TF. R . P . Hodgson ; P . 0 . Higgs.)

L a r s o n , Clifford M., Chief C onsulting E ngineer, S inclair R efining Co., New 
Y ork. (A. E . M iller ; K . G. M ackenzie.)

M oF a d y e n , R o b e r t  W illiam , A s s is ta n t  to  S ales M a n ag e r, L o b ito s  O ilfie lds 
L td .  (J . S . P a rk er ; D . M . Q lendinning.)

M c G tjin n e s s , T hom as Frederick , M echanical E ngineer, T exas Oil Co. L td . 
(H . TPeiser ; TF. H . Goodhind.)

O s w a l d , R om an  K azim ierz, M em ber o f t h e  In s t i tu te  o f  Technical R esearch, 
G eneral Staff, Polish  A rm y. {S. S u lim irsk i ; A .  L .  Wachal.)

P a y n e , H en ry  Fern ie, Secretary , L iverpool S torage Co. L td . (T . A  H allam  ;
H . Grosvenor.)

P o t t e r , K en n eth , Sales E ngineer, T he Texas Oil Co. L td . (H . W eiser; 
IF. H . Goodhind.)

S m i t h , B arry  D udley, P e tro leum  L ab o ra to ry  T echnician, R .A .F . (IF . 
Jo h n so n ; G .C .M c E w en .)

W a t s o n , B ernard  W illiam  Jam es, M anaging C hem ist, H am pshire  C ounty 
Council. (A. TF. Altwooll ; D . C. Broome.)

W h it c h u r c h , R onald , Office E ngineer, “  Shell ”  R efining & M arketing  Co. 
L td . (£’. LeQ. Herbert; P .  M . Griffiths.)
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Applications for Student Membership. 

(.Proposed by F. H. Qamer.)
Ch a u l e s , E ric  Jo h n , S tu d en t, U niversity  o f B irm ingham .
E d o h i l l , Charles M urray, „ „  ,,
F o r s t e r , A rchibald  W illiam , ,, „  „
F o s b u r y , D avid  W illiam , ,, ,, ,, •
G r a f t o n , R aym ond  W illiam , ,, ,, „
H a m m k r t o n , Denis, ,, „
H i n d e , P e ter, ,, „  „
H i x o n , F re d  E rn es t, „  „ .,
H o r n ib r o o k , Jo h n  N evill, ,, „ „
L i n d n e r , Jam es N eville D onovan, ,, „  .,
M o r r is , Dennis M ichael, ,, „  ,,
W e b b , Charles G erald, „  „  '  ,,

Transfer.
A n d r e w s , B asil George, F ie ld  Chem ist, C aribbean P e tro leu m  Co. L td . 

Ven07,uela. (IF. It. P . Hodgson ; J .  P arrish.) (Student to Associate 
Member.)

B a r b e r , B ern ard  Thom as, T rainee E x p lo ita tio n  E ngineer, Anglo-Saxon 
Petro leum  Co. L td . (F. H . Garner ; A . H . N issan .) (Student to Associate 
Member.)

M a r t y n , Jo h n  R o b ert, Geologist, B ritish  Controlled Oilfields, L td .,  E cuador.
(Student to Associate Member.)

M im a , H eshm at, M aintenance Engineer, A nglo-Iran ian  Oil Co. L td ., T ehran .
(Student to Member.)

P a l m e r , E dw ard  R eginald , Senior Scientific Officer, M in istry  o f  Supply .
(IF. H . Thom as ; A . It. Ogston.) (Student to Fellow.)

S t a r k , A llan  R am say , C hem ist, A nglo-Iran ian  Oil Co. L td . (G. I I .  Coxon ;
F . E . Sm ith .) (Associate M ember to Fellow.)

W r i g h t , W illiam  R oy, Chomical D ep artm en t, Shell-Mox & B .P . L td . (F . N .  
H arrap ; C. Chilvers.) (Student to Member.)

PERSONAL NOTES. 
The Council of the Royal Society of Arts has awarded Silver 

Medals for the Session 1945-46 for “ works of high merit and 
national value ” to the following for the papers referred to : 

Major W. H. Cadman, M.B.E., F .Inst.Pet., “ Colloidal 
Carbon.” 

Percy Evans, M.A., M.Inst.Pet., “ The Oilfields of India 
and Burma.”

A. Clifford Hartley, C.B.E., F .Inst.Pet., “ Operation 
Pluto.”

RETIREMENT OF MR. F. C. STARLING. 

Mr. F. C. Starling, who retired at the end of September last from 
his post as Under-Secretary in charge of the Petroleum Division
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o f the Ministry of Fuel'and Power, first became associated with the 
petroleum industry in 1929, when the then Petroleum Department 
was transferred from the Board of Trade to the Mines Department. 
He was appointed Director of the Department in 1931 and for 
several years was also in charge of the Fuel Treatment Branch of 
the Mines Department.

In 1934 he was promoted to Assistant Secretary and it was in 
that year that the Hydrocarbon Oils Production Act, which led 
to the building of the hydrogenation plant at Billingham, and the 
Petroleum (Production) Act, which sought to promote the wider 
search for petroleum in Great Britain, were passed.

When the Falmouth Committee was set up in 1937 to investigate 
the question of oil from coal with particular reference to Britain’s 
needs for oil supplies under emergency conditions, Mr. Starling was 
appointed a Joint Secretary. He was also a member of a Sub- 
Committee of the Oil Board investigating British Empire oil supplies, 
and of a Technical Sub-Committee examining storage questions.

During 1938 and 1939 Mr. Starling was closely associated with the 
preparation of emergency schemes should war materialize, and in 
1941 was made Director of Petroleum Supplies, a post which he 
retained for the remainder of the war. For his work as Director 
of the Petroleum Department he was awarded the C.B.E. in 
January 1939.

When the United States entered the war, Mr. Starling became 
intimately concerned with the British and American organizations 
set up to ensure that the greatly expanded needs for petroleum 
products for the war effort were maintained. This was a major 
war problem and involved him in several visits to the U.S.A. and 
in many discussions with American representatives who visited 
Britain. His work in this connexion was recently recognized by 
the U.S. Government in the award of the Medal of Freedom with 
Silver Palm, generous tribute being paid to his efforts in the official 
citation.

During the war Mr. Starling was a member of the Oil Control 
Board, the committee of the War Cabinet responsible for oil policy, 
of its Executive Committee, and of the Tanker Advisory Committee 
appointed by the Minister of War Transport. In 1944 he was a 
member of the mission to Washington to explore at official level 
proposals for an Anglo-American Oil Agreement. He also accom
panied the Ministerial Delegation headed by Lord Beaverbook in 
July of that year and, in September 1945, took part in the negotia
tions with the U.S. Delegation to Britain led by Mr. Harold Ickes 
which resulted in an Agreement being signed on behalf of both 
Governments.

An Honorary Member of the Institute, Mr. Starling served on 
the Executive Committee of the First World Petroleum Congress 
and was a member of the British Delegation to the Second World 
Petroleum Congress in Paris in 1937.
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REPORTS ON GERMAN INDUSTRY.
B.I.O.S. INFORMATION SERVICE.

Although the B.I.O.S., C.I.O.S., F.I.A.T., and J.I.O.A. Reports 
on German Industry are available, either by purchase from H.M. 
Stationery Office or by reference in the principal public libraries, 
it is recognized that many firms have not the research staff available 
to examine the whole range relating to a particular industry or 
subject. Already nearly 1400 reports have been published and 
that number may well be doubled.

An Information Section has therefore been set up to deal with 
scientific enquiries arising out of these reports and will also have 
access to much additional information and documents not suitable 
for reproduction in publications.

It is important that prompt use be made of these facilities if the 
full value of the intelligence available is to be realized and enquiries 
should be addressed to B.I.O.S Information Section, 37, Bryanston 
Square, London, W.l .

An exhibition illustrating the methods of gathering the informa
tion on German wartime developments was held in London during 
December and will be repeated in Bristol, Cardiff, Birmingham, 
Manchester, Nottingham, Leeds, Newcastle, Glasgow, and Belfast.

TABLES FOR M EA SU REM EN T OF O IL

T h is  bo ok  o f 320 pages is the m o st u p -to -  

date p ub lication  o f its type  and is the  

official B r it ish  c o u n te rp art  o f U .S. Bureau  

o f S tand ard s C irc u la r  C 4 I0 .  C o n ta in in g  

16 tables, to ge th e r  w ith  notes on  the ir  

use, it w ill p ro ve  invaluab le to  all branches 

of the  industry .

Price 25/-, post free 

Obtainable from

T H E  IN S T IT U T E  O F  P E T R O L E U M  

26, Portland Place, London, W .l.
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efficiently and continuously  

w ashing m illio n s o f  gallons  

o f  Petroleum  products daily. 

D esigned fo r any capacity. 

M a y  we su bm it schem es to 

suit your needs?

TENFOLD
IMPROVEMENT
IN
TOLUENE
REGULATOR
PERFORMANCE

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

Continuous Counter-Current P lan t
T elegram s: 

“ T y p h a g ito r , Fen, L o n d o n .”  

T e lep h o n e : Royal 7371/2.
W o rld -W id e  L icensees, H.M.CONTINUOUSPLANTLT? 
F O U R  L L O Y D S  A V E N U E .  L O N D O N .  E.C.3.

Kindly mention this Journal when communicating with Advertisers.
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TAS/SC IOO

g a
ELECTRONIC

CONTROL

SUNVIC C O N TRO LS LT D . 
STA NH O PE HOUSE, 

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

This r e c o rd  of an  actual 
e x p e rim e n t show s how  
the  SUNVIC P ro p o rtio n 
in g  H ead , u se d  w ith any 
S t a n d a r d  T o l u e n e  
R egu la to r, im p ro v es  the 
fineness of regu la tion , 
g iv in g  a  stability  of the 
o rd e r  of 5 m ill i-d e g re e s .

T he SUNVIC P ro p o rtio n 
in g  H ead  is no rm ally  u se d  
in conjunction  w ith a  
SUNVIC T ype EA 2./T 
E lectron ic  Relay. This 
a p p a ra tu s  is fully d e s 
c r ib e d  in T echnical P u b 
lication EA 11/13. P lease  
r e  q u est a  fre e  co p y  today .



are eager to 
work for

The m ultiple p rob lem s of m odern  refining 

coll for spec ia lized  k n o w led g e  a n d  ex p eri

ence in v a rio u s  p h ase s  of refinery o p e ra 

tions such a s  p rocess en g ineering , refinery 

m odern iza tion , crude e v a lu a tio n  a n d  econom ic 

a n a ly s is . Such a  staff of spec ia lis ts  could 

hard ly  be supported  by  a  refinery  o p era tio n  of 

m odera te  size . This p resen ts  no  p rob lem , h o w 

ever, to H oudry licensees, fo r th ey  h a v e  a t 

their com m and the  unexce lled  facilities of 

Houdry L aboratories an d  the  coo rd ina ted  serv 

ices of m ore th a n  50 0  fop  flight m en in a ll 

b ranches of petro leum  science a n d  eng ineering .

The continuous a ss is tan ce  of H oudry L abora

tories an d  en g ineers, p lus the  un d isp u tab le  

a d v an tag e s  of H oudry’s sm all TCC unit, en ab le  

the sm all refiner to  m eet com petition  of a n y  

strength.

HOUDRY 

PROCESS CORPORATION
2 5  B r o a d  S t re e t ,  N e w  Y o r k  4 ,  N .  Y.

technicians
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W. P. BUTTERFIELD LTD.
Cardiff. Dublin. Glasgow. 0FFjCE & WORKS: SHIPLEY * YORKSHIRE
Liverpool. M a n c h e ste r.
N c  w c a s t l e  - o n - T y n e .  Telephone: Sh.pley t6 lines).

N o ttin g h a m .' L O N D O N  : AFRICA H O U S E . KINGSW AY. W .C .i. T .I .o h o n .:  H O lb o r n  1449

Butterfields 
fabricate 
Underground 
Storage Tanks 
in a variety o f  
stock sizes 
or made to 
customer's 
specifications. 

W RITE  
N O W  
TO

. . . the Organisation that, for many years (over 60 in fact) has 
given the maximum amount of efficient service to users of Tanks. 
In this case the Tanks provide long-term security in Petrol and 
Oil Storage . . .  a provision more than ever necessary now.

BUTTERFIELD
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Whessoe Limited, Head Office and Works, Darlington 'Phone: DARLINGTON  5234 (3 lines) 
London: 25 Victoria Street, S .W .l 'Phone: A B B E Y 3881 ( 2 lines)

ffHESSC
P h o to g rap h  show s one o f  m an y  h e a t ex
changers  p roduced in  th e  W hessoe w orks. 

W hessoe a re  fu lly  equipped fo r th e  o u tp u t 
o f  h ig h  d u ty  tu b u la r  h e a t  tra n s fe r  units* 
P rocesses inc lude  rad io g rap h y  an d  stress  
reliev ing , as  requ ired  by co n struction  codes.
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Yorksh ire  Tubes
S E A M L E S S  D R A W N  T U B E S  IN  

C O P P E R .  B R A S S  A L U M IN IU M .  
Y O R C A L B R O  ’ (Alum inium -Brass), 

C U P R O - N IC K E L  A N D  A L L  
N O N - F E R R O U S  A L L O Y S  

W e  specia lise  in the m anufacture  of 
seam less d raw n  H e a t  Exchanger and 
C o n d e n se r  Tubes fo r the O il  Industry. 

O u r  Re search  D epa rtm ent will be 
p lease d  to ad v ise  o n  a n y  m atter 
c onnec ted  with the  se rv ice  o f  N o n - 
F e r r o u s  T u b e s  f o r  O i l  R e f in e r y  

Requirem ents.

“Y o rk sh ire ' F ittings
|P«t. N o  4 !*S2 I)

C o m b in e d  with * Yorksh ire  * C o p p e r  
Tubes p rov id e  an  efficient, stream  
lined p ipe  line for all engineering 

purposes.

Details and  Prices on app lication.

HEAT EXCHANGE EQUIPMENT
H eat Exchangers for all duties. Crudc-to-Residue E xchangers, Side Stream  
E xchangers, Oil Coolers, etc. Vapour Condensers for vacuum , topping or 
cracking plants. Final Condensers (w ater circulated) and Partial Condenser 
(circulated with incom ing crude). W eir Refinery Equipm ent includes Oil 
Pum ps for all duties, Steam Ejectors for V acuum  Stills, and all auxiliaries 
for Feed pumping and Feed heating. W rite for Catalogue Section IE8  
“  W eir Pum ps for the Oil Industry ” and Publication No. IE 38 “ W eir Power 
Plant A uxiliaries.”
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B T B Tl J . W e specialise in the U— ^

manufacture of ^

PETROL, OIL and GREASE

P a rticu la rs  o f  this G rease Bom b and a ll other
B.T.L. O il T estin g A pparatus sent on request

B A IR D  & T A T L O C K  ( L O N D O N )  LTD.
S cien tific  E qu ipm en t M a n u fa ctu re rs,

B T 1 4 - 1 7  S T . C R O S S  S T R E E T B T
L O N D O N E . C . 1

T E S T IN G  E Q U IP M E N T
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TUCK & CO., LTD.
( E S T A B L IS H E D  1 8 5 2 )

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

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

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

J o i n t i n g s

Write fo r  Catalogue

T U C K  & C O . ,  L T D .

76 Victoria Street, London, S.W .i

Telephone: Victoria 1557/8 Telegrams: Tucks Sowest London
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R E L IEF  V A L V E S
FO R  O IL  R E F IN E R Y  SE R V IC E

A LL  PRESSURES UP T O  2,700 LBS. 

TEM PERATU RES UP T O  1,000° F.

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

FOR LEVEL, PRESSURE, ETC.

C R O S B Y  VALVE &  E N G I N E E R I N G  

C O .  LTD.

251, EA L IN G  R O A D , W EM B LEY



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. CRA IG  & CO. LTD.
PAISLEY A N D  LO N D O N

U.S.A. ASSOCIATES  

The Koch Engineering Co., W ichita, Kansas
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more 
300. •.

Lumruus has designed and built over 300 plants for m anu
facturing ethylene, butadiene, phenol, alcohols, solvents, and 
other chem icals from petroleum  and other source m aterials.

Petroleum is the low-cost source o f  these chemicals, and the 
market for them is expansive. It is estimated that chemical, 
pharmaceutical, and cosmetics manufacturers will invest a billion 
dollars in expanded facilities during the next five years.

With complete research and construction facilities and with 
broad experience in petroleum refining as well as chemical pro
duction, Lummus is prepared to design and build for you a plant 
which will produce petroleum chemicals most economically.

Lummus engineers will gladly discuss with you the practical 
considerations o f  building or expanding your petroleum-chemical 
facilities.

100,000pounds o f ethylene per day is the capacity 
o f this plant, designed and built by Lummus.

R. H. DODD
Representing The Lummus Company

78 M o u n t  Street, Lond on , W . I ,
England.

Kindly mention this Journal when communicating with Advertisers.



JOHN G. STEIN & CO., LTD.

BONNYBRIDGE SCOTLAND

FOR O IL  FIRED F U R N A C E S
T H I S T L E  ( 3 5 / 3 7 %  A I , O s) F ireb rick  is a g en e ra l p u rp o se  
f ir s t  q u a lity  f ire b ric k  w hich  en joys a w id e  re p u ta tio n  for 
reg u la rity  o f qua lity .

N E T T L E  (42 /44%  A l20 , )  is a su p e r  g rad e  b rick  of 
ex c ep tio n a l u n ifo rm ity  m an u fac tu red  u n d e r  c lose  c o n tro l 
In a m o d ern  p lan t and fired  in T un n el K ilns. T he  b rick  to  
b rick  v a ria tio n  in q u a lity  and  sh ap e  is red u ced  to  th e  
a b so lu te  m in im um . R ecom m ended  fo r  th o se  p a rts  o f th e  
lin ing  w h e re  c o n d itio n s  a re  m o re  sev ere .

S T E I N  S 1 L L I M A N I T E  ( 6 2 %  A I , O a) has o u ts ta n d in g  
re s is ta n c e  to  spalling , h o t-lo ad  s tr e n g th  and v o lu m e s tab il
ity . R ecom m ended  fo r  any p a rts  w h e re  unusually  se v ere  
co n d itio n s  a re  e x p e rie n ce d .

S U S P E N D E D  A R C H  A N D  W A L L  T I L E S . W e
specialise  in th e  m an u fac tu re  o f th e  v a rio u s  w e ll-know n 
ty p es  o f th e s e  tile s  in w hich  accuracy  o f sh ap e  is an im 
p o r ta n t  c o n s id e ra tio n .

P L A S T I C  R E F R A C T O R Y .

M A K S I C C A R  P A T C H  is su p p lied  in '* ready  to  use ’* 
co n sis ten cy . W ill be  found  valuable  fo r  rep a irin g  
d am aged  b ric k w o rk , e tc .

E X P O R T  P A C K I N G .

S tan d ard  c ra te s  3 4 "  X 2 9 "  x  2 4 "  o v era ll ho ld  100—  
9 x 4 J  x 3 "  sq u a re s  o r  112— 2 | " .  G ro ss  w e ig h t 
ap p ro x im a te ly  8j| cw ts . each .

R E F R A C T O R Y  C E M E N T S .

T h e  fo llow ing ran g e  offers a  w id e  se le c tio n  a cco rd in g  to  
u se rs  r e q u ire m e n ts  :—

N E T T L E  C E M E N T  (42%  A l ,0 , )  R efrac to ry  te s t  S eger 
C o n e  34 -  1750° C,
C o n ta in s  a p ro p o r t io n  of p re-ca lc ined  m ate ria l w h ich  
e lim in a te s  sh rin k ag e  in d ry in g  and in use.

T H I S T L E  F I R E C L A Y  is a finely g ro u n d  f ire c la y  o f 
s im ila r c h a ra c te ris tic s  to  T h is tle  b rick .

M A K S I C C A R  II D R Y  R E F R A C T O R Y  C E M E N T .
R efrac to ry  te s t  S eg e r C o n e  31 «• 1690® C . M o d era te  
a ir -se ttin g  bond .

M A K S I C C A R  II P L A S T I C  R E F R A C T O R Y  
C E M E N T .  R efrac to ry  te s t  S eger C o n e  30 «=» 16701 C . 
S tro n g  a ir - se t tin g  bond .

S T E I N  S I L L I M A N I T E  C E M E N T  has s im ila r ch a r
ac te r is tic s  to  S illim an ite  b rick . Also rec o m m e n d e d  as 
a w ash -co atin g  o v e r  b r ic k w o rk  to  p r o te c t  against 
c o rro s io n .
A p p ro x im a te ly  6 cw ts  o f  R efrac to ry  C e m e n t p e r  1,000 
9 x  4 j  x  3 "  is re q u ire d  fo r  jo in tin g .
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FOR OIL FIELDS AND OIL REFINERY SERVICES

OIL PUMPING

Reading

IY LO É
OF

LO NDO N

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

METERS
FOR

P E T R O L E U M  
P R O D U C T S

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

FL O W  CONTROL PR O B L E M S 

O U R  S P E C IA L IT Y

Illustration show s M otor-driven Port- 
able Unit with Air Elim ination Device.

HEAD OFFICE A N D  W O R K S;
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Fabrication
If good design  is a  p re re q u is ite  
of p la n t efficiency, no  le ss  does 
the  w hole depend upon the 
in teg rity  of the  com ponents. 
A ccording to  the  d ic tionary  
“ F a b r ic a te ’* is  “ to  fo rm  by 
A rt and  L ab o u r ' An excellent 
definition, e x p ress in g  tru ly  each 
p a r t  f a b r i c a t e d  b y  F o s t e r  
W heeler E ng ineers . T ow ers, 
H eat E xchangers, P u m p s ,
S tru c tu re s , P ip in g —all m u s t 
conform  to  o u r s tr in g e n t s ta n 
d a rd s . We inv ite  collaboration  
w ith  C hief E ng ineers , because 
we a re  confident th a t  o u r  a r t  
and  lab o u r w ill tran scen d  all 
dem ands.

F O S T E R
A L D W Y C H  H O U S E

Kindly mention this Journal when communicating with Advertisers.
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TANKS where if on, want them

T e le p h o n e :  Leeds 32521. L ondon O ffice : W IN CH ESTER HO USE, O L D  BROA D ST., E.C.2.
T eleg ram s: O x b ro s , Leeds. Telephone: London W a ll 3731. G ra m s: “  Asbengpro, Stock. London/ '

W 5 ° a
Kindly mention this Journal when communicating with Advertisers.

W e  will manufacture and 

erect O x ley  w elded Storage  

tanks in any part of the 

w orld. W e  have executed 

many large contracts for 

tank firms both at home 

and a b road , c o m p r is in g  

welded tanks of all sizes.

x ix
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The * H A R R ISO N *  
PURGING MACHINE
gives a supply of Inert Gas consistent in 
quality and at low cost for the purging of 
O il Stills, Tanks, Pipe Lines and Hydrogen 
Producers.

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

SAFER &  C H E A P E R  T H A N  STEAM

C O N N E R S V I L L E  
B L O W E R S
de liver a p o sitive  reliable and oil free 

su p p ly  o f A ir  o r  G as econom ica lly  and 

efficiently. A b se nce  o f  internal contact 

ensures long life, lo w  mairftenance and 

c on tinu ou s op era tion  o ve r  lo n g  periods.



N E W M A N -M IL L !K E N  G L A N D L E S S  
LU BR IC A T ED  PLUG V A LV ES  O N  
A N  O IL  D ISTR IBU T IO N  M A N IF O L D

Newman-Milliken Valves are 
deservedly popular with oil 
field engineers because, unlike 
all other valves of this type, the 
Newman-Mllllken employs a 
parallel plug which Is never 
raised from Its seating during 
operation. Consequently no 
grit or foreign matter can enter 
between the valve seating sur
faces and cause jamming or 
"freezing.” Newman-Milliken 
Valves are made In a variety of 
patterns and metals suitable for 
all oil field services, particularly 
for “Christmas trees" and mud 
lines up to 5,000 lbs. working 
pressure per square inch. Full 
details gladly sent on request.

Sole Makers 
under licence, 
excluding the 

U.S.A.

Newman, Hender & Co. Ltd.
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RICHARD KLINGER LTD
K L IN G E R IT  W O R K S  • S I D C U P  -  K E N T  .  T E L :  F O O T S  C R A Y  302Z

" K lin g c r it” C om pressed  
Asbestos Jointing is the uni
versal jointing for all purposes 
no matter how severe the 
pressure or temperature. The 
high quality and dependability 
of “ Klingerit,” the first 

compressed asbestos jointing ever made, is determined by 60 years o f  
experience and skill in manufacture; improved methods o f production 
make it unsurpassed for superheated and saturated steam— adds and 
other chemicals— oils, petrol, solvents. Technical advice is freely 
available on request.



S u r v e y  D e p a r t m e n t  1- 3  B r i x t o n  R o a d ,  L o n d o n ,  S . W . 9 .  E n g l a n d  

t e l e p h o n e :  R e l i a n c e  3 3  1 1 t e l e g r a m s  a n d  c a b l e s :  D e c n a v ,  L o n d o n  
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The Decca N a v ig a to r  C otnpang, L im ite d :

eu t  ting  su r re  g  tinte to

H ow  long will it take to m a p  the  new  a rea  ? W ith  the D ecca N av ig a to r in use, 

previously estim ated  surveying tim e m ay  be d iv ided  by ten. V ast areas o f  lan d  or 

sea can  be m ap p p d  to a  degree  of accu racy  a n d  a t  a tim e-cost so low as to revo lu

tionize the  w hole p rac tice  o f  surveying. A reas p reviously  inaccessible com e easily 

w ith in  the  scope o f econom ical survey. T h e  D ecca N av ig a to r is the  latest develop

m en t o f rad io  science for survey w ork. E x trem ely  sim ple to  o p e ra te  an d  w ork ing  from 

an  easily e rected  tran sp o rtab le  tran sm ittin g  sta tio n  it gives a  continuous fix  o f  position 

on  d irec t read in g  d ials for b o a t, ’p lan e  o r m obile  p a rty . F o r h ighly  a ccu ra te  survey 

in a  ten th  o f th e  tim e, choose th e  D ecca N av igato r.

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



In the Refinery:

M o re  than 10,000 in use.

GEORGE
G E O R G E  K E N T  L T D .,  L U T O N ,
BEDFORDSH IRE. L O N D O N  OFFICE:
200 High Holborn, W .C .I. •
M ELB O U R N E : George Kent (Victoria) Pty. Ltd., 129 William Street. Agents: 
PORT-OF-SPA IN, T R IN ID A D :  Davidson-Arnott & Co., Union Club Buildings. 
B U EN O S  AIRES, A R G E N T IN E  : Evans, Thorton & Co., 465 Calle de Fensa.

Every meter is individually

calibrated, and the square root  

chart gives open scale at nor

mal flow.

The meters can be 

w ith a pressure record if re

quired, also w ith a 

integrator.

K .M . meters are extrem ely  

robust, of sim ple and sound  

design, and excellent quality  

of manufacture.

They have the m inim um  w o rk 

ing parts and need practically  

no maintenance, and their  

accuracy is retained th ro ugh 

out the life of the instrum ent.

ip "fi^  POUNDS O F '

STEAM
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N o stu ffin g  box es . T h e u n its c a n  
b e  used  fo r h ig h est p ressu res.
R ibbed n eck  b e tw e en  p um p and 
m o to r  casings acts  as safeguard  
w h en  p um p is sh u t dow n.

T ilting  pad jo u rn a l b earings.

P um p su sp en d ed  o n  su c tio n  
and d e liv e ry  p ipes. F ree pum p 
m o v em e n t red u c e s  ex p an sio n  
s tre sses .

M o to r  su b je c ted  to  full b o ile r  
p re s su re , in th is  in stan ce, 650 
lbs. p e r  sq. inch.

/  f
.  n r

O u r B o a rd 's  id ea  in installing  a  La M ont b o ile r  w as to test 
s team  p u m p s a n d  to h ea t the  factory . To o u r " f in d in g -o u t"  
room , this id e a  no  d o u b t h a d  m erits , b u t o bv iously  the  re a l 
u se  of the  b o ile r  w as a s  a  g u in ea -p ig  —  to try  out th e ir  hunch 
o f g ra ftin g  on  a  c ircu la tin g  pu m p , w ithout stuffing-boxes, 
d r iv e n  b y  an  e le c tro m e rs ib le  m oto r. T h ey  go t dow n  to it 
w ith  gusto , in an  a tm o sp h e re  o f “ k e e p - o u t  —  th is - m e a n s - 
y o u " .  T h e  ex p erim e n t, to q u o te  a  re p o r t  on  th e  sub ject, 
“ w as no t w ithout its m in o r ex c item en ts  ” , a n d  it w as a  first- 
c lass su ccess . O u r re s e a rc h  p e o p le  h a v e  o th e r  h u n ch es 
aw aiting  o p p o rtu n ity . If y o u  h a v e  a  p u m p  p ro b le m  it w ould  b e  
a  k in d n ess  to let them  w o rry  i t ; w e  think you  w ould  ga in  b y  it.

H A YW A R D -T YLER
AND CO. LTD. LUTON, BEDFORDSHIRE

OIL CO UNTRY, CENTRIFUGAL PROCESS. REC IPROCATING  A N D  W E T  M O T O R  SUBMERSIBLE PUMPS
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