
A p r i l  1 9 4 5 . 131  a

ABSTRACTS.

O i l f i e l d  E x p l o r a t i o n  a n d  E x 
p l o i t a t i o n .

Geology   1 3 1 a
D rillin g ............................................  134 A
Production. ... ... ... 1 3 8  a
D evelopm ent ... ... ... 1 4 8  a

T r a n s p o r t  a n d  S t o r a g e  . . .  151 a

R e f i n e r y  O p e r a t i o n s .
Refineries an d  A uxiliary  R e 

finery P la n t ... ... 152 A
Solvent E x tra c tio n  and  De-

w a x i n g  ...................................... 1 5 3 a
Cracking   ... 1 5 4  a
Polym erization ... ... 1 5 4  a

PAGE
Special Processes ... ... 1 5 5  a
M etering an d  C ontrol ... 155 a

P r o d u c t s .
C hem istry and  Physics ... 155 a
Analysis and  T esting ... ... 157 a
Crude Oil ... ..; ... 159 a
E ngine Fuels ... '... ... 1 61  a
L ubrican ts ... ... ... 162 a
Special H ydrocarbon  P ro d u c ts 164 a
D erived P etro leum  Chemicals 165 a
Coal, Shale and  P e a t ... ... 166 a
M iscellaneous P ro d u c ts  ... 167 a

M i s c e l l a n e o u s   168 a
Books R eceived ... .... ... 170 a

A U TH O R  IN D E X .

T he num bers refer to  th e  A b s trac t N um ber.

The original papers referred to in the abstracts marked with an asterisk may be 
borrowed by Members from the Institute Library.

Alcock, L. M., 499 
Alimarin, I .  P ., 496

Balandin, A. A., 480 
Barnes, K. B., 434, 439 
Barron, H ., 524 
Barton, P. D., 473 
Bashkirov, A. N ., 492 
Bateman, L., 489 
Billinghame, A. Y., 518 
Bridgwater, R . M., 523 
B ritt, K. W., 525

Chapman, J .  A., 415 
Chamuii, I . A., 419 
Clark, L. M., 499 
Coombs, G-. G-., 471 
~ ' y, H . E ., 483, 484

David, W. A. L., 517 
Deadman, A. L., 497 
Dowd, B. J ., 414 
D’yakova, M. K., 521, 522

Egloff, G-., 506

Prost, A. Y., 479

Gal’pem , G-. D., 494 
Gear, H. C., 466 
Gibbon, A., 426 
Q-lobus, R . L ., 481, 482

Gooderham, W . J ., 502 
Gray, L. R ., 472 
Gregersen, A., 384 
Gretzova, E. I., 465 
Groer, I .  I ., 480

H arrison, T. S., 500, 501

Ives, G. O., 422

Jones, P . I ., 429, 431, 435 
Jones, P . J . ,  440, 442, 

444, 447

Kalichevsky, Y. A., 510 
Kazanskii, B. A., 475 
Kemler, E. N ., 420, 425 
Kimhel, T. H ., 478 
Koch, H . P ., 489 
K raim , K. S., 493 
K unkel, J .  H ., 470 
Kusakov, M. M., 493

L avren t’eva, E . M., 465 
Lel’chuk, S. L., 480 
Liljenstein, G. M., 503 
Loeffler, J .  E ., 423, 430, 

432

Mamedli, M. G., 476 
Medford, J ., 405 
Medvedva, L. I ., 465

Menaul, P . L., 428 
Moore, H ., 530 
M oschinskaya, N. K ., 

481, 482 
Murphree, E . Y., 477 
McCormick, R . L., 441, 

445

Nam etkin, S. S., 505 
N ifontova, S. S., 505 
Nikolaeva, A. F ., 479 
Nikolaev, A. G., 492

Oberfell, G. G., 531

Parker, F . S., 384 
Paterson, E. Y., 512 
Pfister, R. J . ,  441, 445 
Prosen, E. J ., 490 
Pryor, C. C., 413, 436

Ridler, C., 529 
Rossini, F . D., 490 
Rozengart, M. I ., 475

Sanin, P . I ., 505 
Savage, F . C., 510 
Sawdon,.W. A., 412 
Schaufelberger, W. M., 

503
Short, E . H ., J r ., 407, 

410, 433, 443, 446

Simpson, A. C., 527 
Simpson, W., 491 
Southcombe, J .  E ., 511

Teneva, R ., 505 
Thayer, S., 467 
Thojnas, R . W., 531 
Thompson, H . W., 487, 

488
Thurston, E . F ., 499 
Titov, N. G., 495 
Torkington, P ., 487, 488 
Treffler, A., 514, 515 
Trusty, A. W., 513 
Turner, T. L., 424

Ushakov, S. N ., 465

Y al’dman, Y. L., 509 
Yaskevich, D. N ., 480 
Yinson, C., 452 
Yolarovich, M. P ., 509

W ard, J .  L., 406 
Weil-Malherbe, H ., 485, 

486
Weiss, J ., 485, 486 
Williams, N., 416, 418 
Wilson, R . E ., 528

Zabavin, Y. I ., 504

O i l f i e l d  E x p l o r a t i o n  a n d  E x p l o i t a t i o n . 

G eology .

384. Prospects for Deeper Zone Production in California. A. Gregersen and  F . S. 
Parker. Petrol. Engr, N ovem ber 1944, 16 (2), 107.— See A b stract No. 43.

G. B . H .

385.* Wildcat Completions and Discoveries. Anon. Oil Gas J .,  25.11.44, 43 (29),
129.— 109 w ildcats were com pleted in  U .S .A r in  th e  week ended 18th Novem ber, 1944.

L



1 3 2  a ABSTRACTS.

14 w ildcats found  oil and  tw o found gas. T he com pletion resu lts  are sum m arized  b y  
S ta tes and  d istric ts. G. D . H .

386.* World Oil Atlas. Anon. Oil W kly , 11.12.44, 116 (2), 1—56.— 'The a tla s  shows 
th e  location  of th e  producing oilfields, pipe-lines, an d  refineries in all countries outside
of th e  U n ited  S tates. A  m ap  index an d  field guide are given. G. B . H .

%
387. Germans Develop Fields in South-Western France. Anon. Oil W kly , 11.12.44, 
116 (2 ), 124.— A sm all oilfield has been found  an d  th ree  fields p a r tly  developed by  th e  
G erm ans in  th e  Gascony region. T he fields a re  p resum ab ly  on th e  large Cretaceous 
antic line  of th e  S t. Gaudens area-. A sm all oil-well an d  several gas-wells w ere com 
p leted  there  in  1939 an d  early  1940, b u t  were sh u t in. T he G erm ans a re  rep o rted  to 
have  b u ilt a  gasoline absorp tion  p la n t in  th e  St. G audens a rea  early  in  1943, an d  since 
th en  120,000 cu .m ./d ay  of d ry  gas h as been p ip ed  to  Toulouse. G. D . H .

388. China Awakes to its Petroleum Possibilities. Anon. Oil W kly, 11.12.44, 116 (2),
130.— W hen Ja p a n  invaded  China, oil ex p o rta tio n  w as u n d er w ay  in  a  num ber of 
localities, b u t  w ar p ractica lly  stopped  a ll w ork. H ow ever, enough drilling has been 
done to  show th e  presence of com m ercial oil accum ulations in  tw o localities. The 
L anchow  field of cen tra l K an su  province w as opened in  1939. I t  h as fourteen p ro 
ducing wells operating  a t  ab o u t h a lf th e ir  to ta l  p o ten tia l of 5000 b rl./d ay . T he crude 
is roughly  refined for local use in  a  sm all skim m ing p lan t.

In  1941, 700 m l. to  th e  northw est in  Sinkiang province, a  sm all field w as opened 
w ith  R ussian  assistance. Sinkiang province h as m an y  large oil-seeps, an d  is believed 
to  have  g rea t oil possibilities. T he area  is ve ry  rem ote. T here  a re  o th er prom ising 
areas w ith  oil-seeps, b u t  th ey  also a re  difficult of access. I n  th e  g rea t R ed  B asin of 
Szechuan province oil occurs in  Mesozoic beds, an d  older beds, especially th e  Perm ian, 
h av e  possibilities. . G. D . H .

389. Australia Plans Extensive Post-War Search for Oil. A non. Oil W kly , 11.12.44, 
116 (2), 140.— New G uinea seems to  offer g reater chances of com m ercial oil discoveries 
th a n  A ustra lia , for New Guinea, b u t  n o t A ustra lia , lies in  a  b e lt of T ertia ry  deposited 
in  a  g reat Mesozoic geosyncline. T he T ertia ry  beds of A ustra lia  do n o t ap p ear to  have 
favourab le  struc tu res, an d  consequently  W oolnough considers th e  Perm o-C arboniferous 
rocks to  offer th e  b est oil possibilities in  A ustra lia . Oil has been found  in  th e  T ertiary  
beds, w hich ex ten d  from  so u theast V ictoria  to  th e  E sperance area  in  W estern 
A ustra lia , a t  L akes E n tran ce , V ictoria. N on-com m ercial sa tu ra tio n  w as found in 
Miocene glauconitic sands in  1930, a t  a  d ep th  of 1200 ft. Sem i-com m ercial production 
w as found over an area  of 8 sq. m l. A sh a ft is to  be sunk  in  th is  a rea  to  exp lo it the  
sand  by  ho rizon tal borings.

Oil-shale deposits are being exp lo ited  in  th e  G lendavis a rea  of New South  W ales.
A n u m b er of d ry  holes have  been drilled  in  P ap u a , an d  th e re  h as been o th er exp lora

to ry  work.
I n  th e  R om a a rea  of Q ueensland ab o u t 260 wells, 20 com paratively  deep, have  been 

drilled. I n  1908 one found gas a t  3702 f t . O thers have  found  gas a n d  gas-distillate  
flows, b u t n e ither oil no r d istillate  in  com m ercial am oun ts w as found. Geophysical 
w ork has been carried  o u t since 1939.

One well has been drilled near L ongreach, Queensland.
16 wells have  been drilled in  th e  H u n te r  R iv er an d  Sydney-G osford  areas of New 

South  W ales, in  th e  Perm ian-T riassic  basin . Sm all gas-flows, b u t  no oil, hav e  been 
encountered.

A  stra tig raph ic  te s t is being drilled in  th e  T ertia ry  of w estern  V ictoria. A t 6300 ft. 
i t  is still on Middle Miocene beds.

22 wells in  T asm ania  have  failed to  find oil. The-sam e is tru e  of 38 te s ts  in  South 
A ustra lia . T he K im berleys an d  th e  no rth w est b asin  of W est A u stra lia  show oil 
residues a t  outcrops, an d  21 holes have  been drilled  in  th e  K im berley  a rea  an d  in the  
F itz ro y  R iver d istric t. Some have  h a d  encouraging oil shows. G. D . H .

390. Results of Wartime Explorations in New Zealand Are Disappointing. Anon. 
Oil W kly , 11.12.44, 116 (2), 142.— Since 1938 a t  least 11 exp lo ra to ry  wells have  been 
drilled in  New Zealand, all near oil-seeps, w hich a re  num erous in  b o th  of th e  large
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islands. The first w ent to  5700 ft. near Gisborne, on th e  east coast of N orth  Island, 
and  found good-quality  oil, a lthough  n o t in com m ercial am ounts. Southeast of 
New P ly m o u th  a  te s t reached 10,925 ft. a t  M idhurst. D uring  1943, 3 unsuccessful 
wells were drilled in  th e  New P lym outh  area  and  2 in  th e  Gisborne area.

In  th e  M oturoa field, southw est of New Plym outh , 3 wells are reported  to  be yielding 
an  average of 85 b rl./d ay  each. Semi-commercial finds have been m ade in th e  Gisborne 
region, also on th e  N orth  Island, and  near M urchison in Nelson Province, South 
Island , and  G reym outh, W estland  Province.

Several wells have tap p ed  prolific b u t short-lived pays. F au ltin g  causes com- 
. p lications in  th e  Gisborne area, an d  in  some areas th e  deeper geology is obscured by 

th ick  gravels an d  clays, or by  volcanic rocks.
Geological and  geophysical surveys are now in  progress in  sou thern  T aranak i and  

w estern W ellington provinces, where T ertiary  beds are believed to  exceed 10,000 ft. 
in  thickness. T he east coast of N orth  Island, from  E as t Cape soutliw estw ard, is th e  
eroded rim  of a  Mesozoic an d  T ertiary  basin th a t  extends m any  miles inland. M any 
seeps occur along th e  strike  of outcropping Cretaceous beds. T his bed continues 
southw estw ard across m ost of th e  eastern  p a r t  of South  Island . Seepages have been 
no ted  in  Palaeozoic beds fa rth e r south. G. D . H .

391. Union of California Contracts with Paraguay for Extensive Exploration. Anon. 
Oil W kly, 11.12.44, 116 (2), 144.— In  partnersh ip  w ith  th e  P araguayan  Governm ent 
th e  U nion Oil Com pany of California is to  search for oil in th e  Chaco te rrito ry  over an  
area  of 54-58 m illion acres. Geographically th e  Chaco is an  extension of th e  Argentine 
Chaco. The oil d istric ts of Bolivia are ad jacen t to  th e  P araguayan  fron tier on th e  
northw est. G. D . H .

392.* Sixty-Two Pool Discoveries Are Reported During October. Anon. Oil Gas J .,
9.12.44, 43 (31), 58.— 329 w ildcat com pletions in  U .S.A. in  O ctober provided 62 pool 
discoveries, of which 21 were gas pools. None of th e  discoveries seems to  be o u t
standing. Texas h ad  117 com pletions, K ansas 39, Illinois 26, O klahom a 25, K entucky  
and  California 22 each.

The num ber of rigs operating  is still insufficient to  m eet th e  dem and in  areas of 
intensive developm ent. T here has been some easing of th e  position  regarding repair 
and  replacem ent p a rts  for rigs.

Sufficient steel has been allocated  to  m eet P .A .W . requests for th e  first q u arte r of 
1945. G. D. H .

393.* Wildcat Completions and Discoveries. Anon. Oil Gas J .,  9.12.44, 43 (31), 
127.— 84 w ildcats were com pleted in  U .S.A. in  th e  week ended 2nd Decem ber, 1944. 
11 found oil and  3 found distillate . The w ildcat com pletion results are sum m arized 
by S tates an d  d istric ts. G. D. H .

394.* Wildcat Completions and Discoveries. Anon. Oil Gas J .,  16.12.44, 43 (32), 
133.— 97 w ildcats were com pleted in U.S.A. during th e  week ended 9th Decem ber, 
1944, 10 finding oil and  2 finding gas. The com pletion resu lts a re  sum m arized by 
S tates an d  districts. , G. D . H .

395.* Drilling Resumed. Anon. Oil W kly, 18.12.44, 116 (3), 54.—Drilling has been 
resum ed a t  M ary 1, L ion Oil Com pany’s second w ildcat on th e  w estern shore of th e  
Cape B reton Island , N ovia Scotia. T he well is 6510 ft. deep. G. D. H .

396. Exploration Is Under Way in Buenos Aires Province. Anon. Oil W kly, 18.12.44, 
116 (3), 54.—A gravim eter an d  torsion balance p a r ty  a re  a t  w ork in  cen tral and  
southern Buenos Aires Province. T hree refraction  p arties are doing follow-up detail 
m apping where subsurface s tru c tu re  is indicated. T he area  is alm ost com pletely 
covered w ith  th ick  Q uaternary  deposits. Closed struc tu res have been indicated  and  
several w ildcats will be drilled. G. D. H .

397. Three Wildcat Operations Are Under Way in Ecuador. Anon. Oil W kly,
18.12.44, 116 (3), 54.— A rajuno 1, in  th e  eastern  Andes foothills, h as reached a  depth  
of 2000 ft. In  th e  coastal area, w est of G uayaquil, Carizal 1 has been abandoned,
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while D au lar 2 is u nder w ay. Cam arones 1, on  th e  E sm eraldas coast in  ex trem e n o r th 
w estern  E cuador, has reached a  dep th  of 3700 f t. G. D . H .

398.* Jumping Pound Strike May Fulfil Canada’s Long-Time Dream of “ Second 
Turner Valley.”  A non. Oil W kly , 18.12.44, 116 (3), 66.— Shell Oil C om pany of 
C anada’s No. 4-24-J well a t  Ju m p in g  P ou n d  has p en e tra ted  only p a r t  of th e  M adison 
lim estone section. T he well has an  open flow capacity  estim a ted  a t  20,000,000 
cu. f t ./d a y  of w et gas, w ith  several hu n d red  barre ls of n a tu ra l gasoline an d  lig h t crude 
oil. T he form ation  pressure is believed to  exceed 3000 lb ./sq . in. T he well is on th e  
c rest of a  long, b road  an tic line  tren d in g  n o rth -so u th . T he dep th  is 9888 ft., w ith  
270 ft. of M adison penetra ted . A  porous s treak  occurs a t  9746-9847 ft. T h is well 
is com parable to  th e  M adison lim estone discovery well a t  T u rn er Valley. T he base 
of th e  Ju m p in g  P o u n d  producing horizon is a t  5827 ft. below  sea-level, while T urner 
V alley’s deepest oil producer h as th e  base of its  producing  zone a t  5602 ft. below sea- 
level. Shell 4-24-J is on  an  antic line  ly ing eas t of th e  T u rn er V alley fault-block. 
B o th  flanks are believed to  be p resen t a t  Ju m p in g  P ound . G. D. H .

399.* Canada Test Abandoned. A non. Oil W kly , 25.12.44, 116 (4), 63.— L ion Oil 
Refining C om pany’s M ary 1, n ear Inverness, Cape B re to n  Island , N ova Scotia, has 
been plugged an d  abandoned  a t  a  dep th  of 6870 ft. G. D. H .

400.* Guario Field Rig Moved to Guico Field by Socony. Anon. Oil W kly , 25.12.44,
116 (4), 63.— T he Guico field, discovered in  Ju ly  1944, is a  no rth w est ex tension  of the  
W est G uara  field. T he first well gave 1200 b rl./d ay  from  tw o pay-zones. A  second 
du a l com pletion has been m ade, and  o th er wells a re  u n der w ay. G. D . H .

401.* Marine Deep Tests Near Baku Production Planned. A non. Oil W kly , 25.12.44, 
116 (4), 63.— P rep ara tio n s are being m ade to  d rill wells, some of th em  12,000 ft. deep, 
off-shore sou th  of B aku. T he s tru c tu re , ou tlined  by  th e  seism ograph, covers over 
200 sq. m l. T here a re  num erous u nder-w ater seepages. G. D. H .

402.* Two Producing Areas Near Syzran, Russia, Opened. A non. Oil W kly , 1.1.45„ 
116 (5), 51.— Two producing areas have  been opened n o rth  of Syzran, on  th e  w est of 
th e  Volga. T here  are o th er prom ising geophysical closures along th e  K rasn y a r—Yab- 
lonovog tren d  runn ing  southw est in to  th e  Zhigulev H ills. T here  is subsurface s truc 
tu ra l  connection betw een th e  tren d s of th e  Syzran  an d  S ara to v  fields. G. D . H .

403.* South African Government Reported to be Drilling. A non. Oil W kly , 1.1.45, 
116 (5), 51.— T he South  A frican  G overnm ent is rep o rted  to  he drilling tw o w ildcats 
n ear R ietb ron . B o th  wells a re  sa id  to  have  encountered  oil shows in  sandstones, 
possibly in  th e  Lower Triassic. T here  is a  th ic k  Perm ian—Triassic shale an d  sandstone 
series. G. D . H .

404.* Wildcat Completions and Discoveries. A non. Oil Gas J . ,  6.1.45, 43 (35), 104.— 
D uring  th e  week ended 30th  Decem ber, 1944, 78 w ildcats were com pleted  in  U .S.A. 
9 found oil, 1 d istillate , and  3 gas. T he com pletion resu lts  a re  sum m arized  by  S tates 
an d  d istric ts. G. D . H .

Drilling.
405. Indicating Instruments Play Major Part in Precision Drilling. J .  M edford. 
Petrol. World, O ctober 1944, 41 (10), 60—61.— T he p ap er deals p a rticu la rly  w ith  weight 
ind icators an d  o th er in stru m en ts m ade by  M artin-D ecker C orporation  of L ong Beach, 
California. • A. H . N.

406. Overcoming Heaving Shale, Salt Water. J .  L. W ard . Oil W kly , 16.10.44, 115 
(7), 58.— A deep well w hich gave v ery  m an y  m ud  troubles is s tu d ied  in  som e detail. 
I t  is believed th a t  th e  hole could n o t have  been successfully drilled  w ith o u t th e  use of 
sodium  silicate m ud, a n d  th a t  th e  p roper m u d  conditions could n o t hav e  been  m a in 
ta in ed  w ith in  th e  necessarily narrow  range w ith o u t use of a  con tinuously  recording 
m ud  w eight ind icato r. T he au to m atic  weighing in stru m en t gave rem arkab le  trouble-
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free and  h ighly  accu rate  service. This in stru m en t operates as follows : A portion  of 
th e  m u d  from  th e  re tu rn  line is d iverted  th rough  th e  cham ber of th e  in strum en t, in 
w hich  is m easured  th e  difference in  pressure required  to  in troduce a  flow of gas or a ir 
in to  a  colum n of th e  m u d  a t  tw o different po in ts in  th e  colum n. As th e  weight of th e  
m u d  changes, th e  differential pressure th u s required  varies accordingly an d  is tran s la ted  
in to  m u d  w eight in lb ./gal. an d  recorded on a  24-hr. ch a rt so calibrated . T he m ud 
cham ber is au tom atica lly  flushed ou t an d  refilled an d  a  reading of th e  w eight recorded 
once every  45 sec. T he ch art th u s ob tained  provides a  continuous record of th e  m ud 
weight, an d  th u s  a  p e rm anen t record of th e  drilling operations can be obtained by  
recording on th e  ch art th e  p e rtin en t inform ation  re la ting  to  th e  ind icated  conditions. 
F rom  th is  ch art such conditions as shut-dow n tim e due to  repairs or m aking a  trip , 
frequency of filling up  th e  hole while m aking a  tr ip , lost circulation, an d  ligh t streaks 
in  th e  m ud, are read ily  ap p aren t. T he la tte r, in add ition  to  providing th e  inform ation 
necessary to  m ain ta in  m ud  contro l is also useful in  identifying prospective producing 
form ations and  sa lt w a ter flows. R epresen tative  ch arts illu stra ting  th e  above are 
shown. A. H . N.

407.* Rio Grande Floodway Water Successfully Conditioned For Use in Drilling Rigs.
E . H . Short, J r .  Oil Gas J . ,  28.10.44, 43 (25), 63—64.— Six steam -operated  drilling 
rigs are being supplied w ith  w a ter from  P a n  A m erican P roduction  Co.’s recently  
com pleted p la n t for trea tin g  R io G rande R iver w ater. T he daily  average qu an tity  
of w ater trea te d  is ab o u t 400,000 gal. a t  p resen t, w ith  630,000 gal. th e  expected goal. 
To apprecia te  th e  engineering problem  involved in  such a  conditioning p ro ject, i t  is 
necessary to  have  a  conception of th e  hardness and  origin of floodway w ater. Seepage 
from  subsurface form ations is responsible for some of th e  hardness, and  th e  Rio Grande 
R iver w ater has a  n a tu ra l hardness. T he w aste irrigation  w a ter which runs off from  
orchards an d  various crops m akes up  m ost of th e  volum e carried in th e  floodway. 
The average hardness of th e  w a ter is approxim ate ly  30 grains/gal., a lthough  a t  tim es 
i t  m ay ru n  as h igh  as 60 grains. A fte r a  heavy  ra in fall th e  hardness m ay  drop as low 
as 10 grains. A n analysis of th e  u n trea te d  floodway w ater shows to ta l  solids of 
215 grains/gal., as follows : sodium  sulphate , 85 ; sodium chloride, 100 ; m agnesium  
sulphate, 12 ; calcium  b icarbonate , 8 ; calcium  sulphate , 10. T he engineering p a r t  
is briefly described. Caustic soda, soda ash, and  a n  a lum inate  are used as p récip itan ts 

_ an d  coagulants;
I t  was noticed th a t  th e  p recip ita tes, w hen stirred , a c t as p rec ip itan t. I t  is believed 

th a t  th is  softening value comes from  th e  slight solubility  of th e  p rec ip ita ted  hydroxides, 
whose action  tends to  raise th e  p H  value of th e  raw  w ater sufficiently to  liberate  some 
carbon dioxide. This, in tu rn , p robab ly  th row s down th e  calcium  bicarbonates as 
calcium carbonate. This action  is reflected in  a  com parison of th e  am ounts of chem ical 
theoretically  needed to  soften th e  raw  w ater as com pared w ith  th e  am oun t actually  used. 
The caustic ap p aren tly  saved by  th is  action  am ounts to  approxim ately  0-54 lb./1000 

'ga l. of w ater trea ted . T he saving in  soda ash  in  trea tin g  th e  sam e q u an tity  of w ater 
am ounts to  1-23 lb. I t  has been no ted  th a t  a b o u t 20,000 gal. of sedim ent in  th e  
5000-brl. ta n k  gives th e  m axim um  softening capacity  to  be ob tained  from  sedim ents. 
The w ater w hich en ters th e  reservoir p i t  h as a  hardness of less th a n  1 g rain  /gal. The 
to ta l soda a lkalin ity , w hich is th e  sum  of th e  excess of caustic an d  soda ash  in  trea te d  
w ater, is less th a n  10 grains/gal. A. H . N .

408.* Modem Drilling. Anon. Oil Gas J .,  28.10.44, 43 (25), 74^75.— T he m echanical 
and operational deta ils of B ethlehem  Gum bo B uster MC-650 rig  a re  given, together 
w ith  a  schem atic d iagram  of th e  rig, an d  tw o photographs. A. H . N.

409.* Modem Drilling. Anon. Oil Gas J .,  11.11.44, 43 (27), 96—97.— T he m echanical 
and  operational characteristics of th e  P ortab le  R ig ’s Model CT-5 R ig  a re  given, to 
gether w ith  a  blue p r in t show ing schem atic diagram  an d  pho tographs illu stra ting  th e  
rig. A. H . H.

410.* Radiographic Inspection of Oilfield Equipment in Place a Convenient Tool.
E . H . Short, J r .  Oil Gas J .,  25.11.44, 43 (29), 91.— T he use of rad ium  to  inspect field 
equipm ent in  place offers a  v a rie ty  of advantages, n o t th e  least of w hich is th e  fact 
th a t  th e  w ork  can be done w ithou t in te rru p tio n  of production  or p lan t operation.
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T he safety  of a  well is n o t affected, an d  th e  condition  of inside surfaces can  be  inspected  
w ith o u t d ism antling. T his a rticle  describes how  such  inspection  is perform ed.

A. H . N .

411.* Modem Drilling. Anon. Oil Gas J . ,  25.11 .44, 43 (29), 98-99.— T his sh o rt 
p ap er deals w ith  F ra n k s’ tru ck -m o u n ted  ro ta ry  rig  w ith  p o rtab le  telescoping derrick, 
an d  gives th e  m echanical an d  operationa l characteris tics , b lu ep rin ts  of schem atic 
arrangem ent, an d  photographs. A . H . FT.

412. Treatment of Mud with Organic Colloid. W. A. Sawdon. Petrpl. Engr, D ecem ber 
1944, 16 (3), 67.— T he p ap er deals w ith  th e  organic colloid “  Im p erm ex ,”  sold by  
B aro id  Sales D ivision. I n  a  p roperly  p rep ared  m ud, good w all-build ing properties 
w ill accom pany low w a ter loss. A  m u d  w ith  good w all-build ing  p roperties is one th a t  
w ill form  a  h igh ly  im pervious m u d  cake on  th e  w all of th e  hole, a n d  as th e  cake is a  
deposition of solids rem aining a f te r  in filtra tio n  of w a ter in to  th e  fo rm ation , th e  less 
th e  w a ter loss th e  th in n e r w ill be  th e  cake. A .P .I . w a te r losses as low  as 8 or 9 e.c. 
h ave  been o b ta ined  b y  th e  ad d itio n  to  th e  drilling m u d  of p rep ared  b en to n ite  w ith  
su itab le  chem icals, b u t  th e re  a re  conditions w here  w a te r losses low er th a n  th a t  are 
necessary. B y  h ig h  concentra tions of th e  organic colloid w a ter, losses of less th a n  
1 c.c. hav e  been ob tained . T he use of th is  organic colloid in  a  drilling  m u d  is n o t 
only a  m eans of reducing w a ter loss to  a  m inim um , b u t  is also believed to  be  th e  m ost 
p rac tica l m ethod  know n a t  th e  p resen t tim e  for reducing th e  h igh  filtra tio n  ch arac te r
istics of a  d rilling fluid th a t  has been  co n tam in a ted  w ith  salts , such as sodium , m ag
nesium , or calcium  chlorides, sulphides, cem ent, or, as occasionally  happens, acid. 
T he characteristics im p arted  to  th e  m ud  b y  th e  organic colloid have  prov ided  (in 
ad d itio n  to  m eeting  general d rilling problem s th a t  requ ire  low -w ater-loss m uds for 
th e ir  solution) for drilling th ro u g h  caving form ations or those  fo rm ations th a t  ordinarily  
becom e dispersed in  th e  m u d  stream  w hen th e  u sua l m uds are  em ployed ; for con
tin u ed  use of th e  sam e m u d  a fte r  p en e tra tin g  a  flow of sa lt w a ter o r w a ter otherw ise 
co n tam inated  ; for d rilling th ro u g h  productive  zones w ith  m in im um  in filtra tio n  of 
w a ter in to  th e  fo rm ation , an d  for u tilizing  sea w a ter or o th er sa lt w a te r  sources as 
m ix ing w a ter for th e  m ud. T he decrease in  w a te r loss from  a  sa tu ra te d  sa lt-w ater 
m ud  w ith  increased  concen tra tion  of th e  organic colloid is show n graphically . The 
colloid is of th e  hydrophilic  ty p e , an d  w hen i t  is to  be  used  for tre a tm e n t of a  drilling 
fluid, provision  m u st first be m ade to  ensure th a t  th e re  is no possib ility  of decom posi
tio n  .(e.g., b y  ferm en ta tion , b ac teria l degradation , etc .), a n d  th a t  th e  base m u d  is in 
su itab le  condition  or can  be adequate ly  m odified to  p rev en t excessive v iscosity  th a t  
m ay  resu lt from  th e  increase of v iscosity  th a t  generally  accom panies th e  ad d itio n  of 
th e  colloid to  th e  m ud. W hen  th e  base m u d  h as a re la tive ly  h ig h  concen tra tion  of 
sa lt i t  is frequen tly  possible to  a d d  th e  m ate ria l w ith o u t an y  p recau tions being tak en  
against decom position. I t  is possible th a t  a  fresh-w ater m u d  m ay  be free from  inocula
tio n  b y  destructive  organism s, w hich m ay  be ab sen t from  th e  clay a n d  w a ter of which' 
th e  m u d  is m ade  a n d  from  th e  fo rm ation  p e n e tra ted , b u t  these  circum stances are 
exceptional, an d  such sterile  conditions canno t be tak e n  for g ran ted . D etails are 
g iven for m aking  an d  preserving these  specially  tre a te d  m uds. A. H . N .

413. Control of Mud Weight in Drilling Wildcat Wells. C. C. P ry o r. Petrol. Engr, 
D ecem ber 1944, 16 (3), 119.— T he drilling of a  sem i-w ildcat is described. Blow-outs 
from  high-pressure sands were v ery  difficult to  con tro l b y  increasing th e  w eigh t of 
th e  m ud, as th e  h igh ly  perm eable sands caused loss of c irculation . T h e  h igh  gas 
pressures an d  th e  ap p aren tly  h igh  porosity  of th e  gas sands w hich  m ade it  impossible 
to  o b ta in  th e  necessary w eight a n d  re ta in  c irculation , requ ired  full a tte n tio n  of the  
field m ud  engineer an d  full use of all m ateria ls an d  equipm ent a t  h is disposal. Am ong 
th e  im p o rtan t equ ipm ent available  to  th e  m u d  engineer w as th e  au to m a tic  m ud- 
w eighing m ach ine. W hen th e  well w as blow ing m u d  from  th e  hole an d  w as p u t  on 
th e  choke, th e  flow w as still d irected  th ro u g h  a  2-in. p ipe in to  th e  m u d  d itch  ah ead  of 
th e  weighing m echan ism  of th e  m u d  m achine in  order to  p rov ide a  con tinuous record 
of th e  m u d  w eight. W henever th e  m u d  becam e gas-cut an d  decreased in  w eigh t it 
w as recorded b y  th e  m achine as quickly as th e  m ud  reached  th e  surface a n d  flowed 
approx im ate ly  30 f t. dow n th e  m ud  d itch  to  th e  w eighing m echanism . T h u s close 
check on th e  m u d  w eight w as possible b y  use of th e  m achine ow ing to  th e  speed,
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approx im ate ly  37 sec., w ith  w hich i t  w as weighed an d  recorded. I n  add ition , w hen 
th e  w eight of th e  m u d  began to  drop a n d  th ere  was th e  possibility  of a  blow -out, th e  
record  w arned  th e  crew  in  tim e to  m ake prepara tions th a t  m ig h t otherw ise n o t have 
been m ade. T he change in  m u d  w eight recorded by  th e  m achine w as d irectly  respons
ible for w arning th e  crew im m ediately before th e  gas k ick  a t  8094 f t. One m an was 
sta tioned  a t  th e  blow -out p reven ter, tw o a t  th e  ram  controls, a n d  one a t  th e  au to m atic  
m ud-w eighing m achine recorder. O ther m em bers of th e  crew  stood b y  for th e  
em ergency. T he basic principle of operation  of th e  m ud m achine is th a t  i t  m easures 
th e  differential pressure requ ired  to  in troduce a  flow of a ir  or gas, a t  predeterm ined  
spaced elevations, in to  a trap p e d  colum n of m ud. T hen, as th e  specific g rav ity  of th e  
m u d  varies, th e  differential pressure w hich is requ ired  to  in troduce th e - a ir o r gas into 
th e  m u d  colum n w ill v a ry  in  d irect proportion . These pressures are co m m u n ica ted  
th ro u g h  ind iv idual tub es to  th e  recording un it, w here th ey  a re  recorded b y  a p en  on a 
24-hr. c h a rt, calib ra ted  d irectly  in  lb. gall. A rrangem ent of th e  m u d  colum n in  th e  
weighin g u n it is such th a t  th e  m u d  en ters a n d  discharges b y  g rav ity . A. H . FT.

414. Drilling Practices Under Present Conditions. B . J .  Dow d. Petrol. Engr, 
Decem ber 1944, 16 (3), 128.— T he w ork of th e  con tracto r in  drilling wells in  th e  U.S.A. 
in  w ar-tim e is described. T he concern ab ou t blow -outs led  to  research an d  th e  stu d y  
of m u d  control. The first objective in  m ud  trea tm e n t w as to  reduce v iscosity  in order 
to  release occluded gas, rem ove cuttings, o b ta in  sufficient h y d ro sta tic  head  to  p reven t 
blow-outs, a n d  secure a  m ore pum pable  fluid. F ro m  continued s tu d y  i t  becam e 
evident th a t  filtra tion  of w a ter in to  th e  surrounding form ation  m igh t be p a r tly  respons
ible for such troubles as s tuck  pipe, poor cem ent jobs, oversize holes, a n d  heaving shale. 
T he solu tion  of such problem s requ ired  th e  accum ulation  a n d  s tu d y  of m uch  d a ta  b y  
techn ical a n d  research m en. Some of th e  m ateria ls available to  th e  ind u stry  for th e  
conditioning of drilling m u d  are  : m ud  w eighting m ateria ls, gel-form ing colloidal 
drilling clay, salt-w ater-resisting  drilling clay, special clays used  as suspending agents 
w hen  h igh  concentrations of sa lt or sa lt w a ter a re  encountered, fibrous m ateria ls for 
resto ring  lost circulation, chem icals for increasing a n d  decreasing viscosity, m ateria ls 
for overcom ing th e  effect of cem ent con tam ination  in  m ud, m ateria ls for overcom ing 
th e  effect of gypsum  a n d  anh y d rite  con tam ination  in  m ud, an d  m ateria ls for con
tro lling  th e  w a ter loss of drilling m uds.

The p roper use of these  m ateria ls can p rev en t m an y  blow-outs, s tuck  drill p ipe an d  
ensuing fishing jobs, heaving shale, d if f ic u l t i e s  encountered  w hen  drilling th rough  
large bodies of sa lt, b a d  cem ent jobs, an d  m an y  o th er problem s encountered while 
drilling. T he m ethod  of trea tm en t h as been reduced to  such  rou tine  th a t  average 
m uds are  now  trea te d  b y  th e  d rilling  crew  to gether w ith  th e ir regular duties. To th e ir  
tools, th e  centrifuge h y drom eter a n d  viscosim eter, have  been added  th e  filter press a n d  
titra tio n  papers, together w ith  an  exp lanation  of th e  basic principles involved. 
Cementing a n d  com pletion a re  v ery  briefly studied . A. H . X .

415. Rotary Drilling Equipment. J .  A . C hapm an. Petrol. Engr, D ecem ber 1944, 
16 (3), 192. Paper Presented before Am erican Association o f Oilwell Drilling Con
tractors.— I n  a  brief discussion, th e  chief requirem ents of th e  fu tu re  equipm ent to  be 
used in ro ta ry  drilling are  indicated . T hey  are m ainly  a  reduction  in  w eight an d  
increase in  capacity  b y  m eans of using special alloys. A . H . X .

416.* Directional Drilling as Development Aid in Coastal Louisiana Salt-Dome Field. 
X. W illiam s. Oil Gas J . ,  9. 12.44, 43 (31), 66—68.— Some of th e  various p ractica l 
applications of directional drilling being m ade to  facilitate  developm ent of deep sand a 
a round  th e  P o ta sh  Dom e, coasta l Louisiana, a re  described. Two wells dev ia ted  
from  b an k  locations to  p o in ts u n der th e  bed  of th e  Mississippi B iv er a re  included. 
H azards of cav ity  a n d  salt overhang drilling a re  being avoided. Seven of th e  present 
21 producing wells in  th e  field have  em ployed directional drilling as a n  originally  
p lanned  procedure w ith  surface locations m ade specifically for th a t  purpose. I n  
add ition , d irectional drilling h as been em ployed in  a  well la te r  abandoned as dry, 
in  whic-h th ree  different holes were drilled to  different objectives. Of th e  7 producing 
wells s ta rte d  as p lanned  directional-drilling projects, 2 were dev iated  to  avo id  cavities, 
while th e  o thers were necessitated  because of inaccessible surface locations. L ocation 
of th e  field is on  th e  east b a n k  of th e  M ississippi R iver, ab o u t 55 m iles below Xew
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Orleans. I t  is en tirely  w ith in  th e  B ohem ia overflow spillw ay, a  stre tch  of w aste m arsh 
land , th ro u g h  w hich excess w a ter to  th e  river is d iv erted  during  flood seasons. T he 
productive  a rea  ex tends o u t below th e  bed  of th e  river, w here developm ent h as been 
ex tended  an d  2 wells com pleted to  da te . Access to  locations w ith in  th e  field is by  
m eans of dredged canals, th ro u g h  w hich th e  drilling an d  servicing of wells a re  carried  
on b y  barges an d  boats. These conditions c reate  m any  inaccessible a n d  inconvenien t 
locations, p a rticu la rly  those u n d er th e  bed  of th e  river. D rilling in  th e  r iv e r is n o t 
only n o t perm issible, b u t  is also n o t feasible because of th e  g rea th  d e p th  a n d  speed of 
cu rren t a t  th is  p o in t, an d  th e  nav iga tion  an d  o th e r hazards involved. T his m eans 
th a t  all wells u nder th e  river-bed  ex tending  a round  th e  sou thw est, w est, a n d  n o r th 
w est sides of th e  dom e m u st be drilled from  th e  bank . I t  is also necessary  th a t  th e  
surface locations for these  wells be a  considerable d istance from  th e  ban k , in  order to  
m inim ize th e  possib ility  of th e  riv er b an k  being w ashed o u t a n d  th e  riv er b reaking 
th ro u g h  th e  fields. A. H . N .

417.* Modern Drilling. Anon. Oil Gas J . ,  9.12.44, 43 (31), 84—85.—M echanical 
specifications an d  operational characteris tics of H opper po rtab le  drilling an d  servicing 
u n its  are given. P ho tographs a re  given of d ifferent p a rts . A. H . N.

418. New Drilling Problems Face Operators in Everglades District of Florida. N.
W illiam s. Oil Gas J . ,  6.1.45, 43 (35), 44.— U nusual co n d itio n s.a n d  problem s being 
encountered  include b o th  those  of te rra in , affecting access to  an d  p rep ara tio n  of drilling 
sites, an d  subsurface form ations, governing a c tu a l drilling practices. R em oteness of 
p resen t drilling in  th e  S ta te  from  o th er oil areas a n d  centres of operation  h as been 
a  m ajo r handicap , since supplies an d  service facilities have  h a d  to  come from  long 
d istances. T his h as caused operating  delays w hen needs could n o t be an tic ip a ted  
a n d  has added  appreciab ly  to  costs. P a rticu larly , d istinc tive  of th is  s ta te  an d  the  
basis for various problem s is th e  coral lim estone bed  underly ing  a  large p a r t  of th e  
F lo rida  peninsula. T his fo rm ation , several tho u san d  feet th ic k  in places so fa r drilled, 
is honeycom bed and  cavernous, a n d  capable of tak in g  an y th in g  p u m p ed  in to  it. The 
p a ram o u n t haza rd  in  th is  lies in  hav ing  to  d rill w ith o u t re tu rn s  (Oil Gas J . ,  6.1.44, 
p . 56).

T he d ep th  a t  w hich  th e  coral bed  is found varies from  th e  surface in  some p a r ts  of 
th e  peninsula  to  a round  1500-2000 ft. in  o thers. W here  i t  is n o t a t  th e  surface i t  is 
generally  overlain  w ith  loose an d  porous w ater-sands a n d  gravels, w hich  also give 
troub le  from  loss of re tu rn s in  drilling th e  surface hole. W here i t  lies a t  th e  surface 
i t  also con tribu tes to  certain  peculiar conditions w hich  hav e  been faced in  providing 
access to  and  p reparing  drilling sites., M ethods devised to  overcom e these  troubles
are  briefly described. A. H . N.

Production.
419.* The Influence of the Compressibility of Edge-waters on the Course of-the Exploita
tion of Petroleum Deposits. I. A. C ham uii. B ull. Acad. Sci. U .R .S .S . Cl. Sci. Techi, 
1944, 516-526.— A  m ath em atica l discussion in  th e  course of w hich calculations are 
g iven concerning th e  velocity  of progression of th e  w a ter/o il in te rface  a n d  of the  
change in  oil o u tp u t w ith  time.- V. B.

420. How to Increase Life of Machine Parts. Part 2. E . N . K em ler. Oil W kly,
23.10.44, 115 (8), 38.— Stress concen tra tion  in  loaded m em bers w hich  have  a  change 
in  section or in  shape are explained. These concen tra tions lead  to  fa tigue  failure in 
m an y  instances. P ho tographs of ty p ica l failures b y  fa tigue  in  sucker rod , elevator 
lim b, crank-shaft, etc ., a re  shown. A. H . N.

421. Measuring Plurality of Oil Wells with One Meter Helps to Maintain Records.
Anon. Oil W kly , 23.10.44, 115 (8), 42.— Six wells a re  connected  to  a  cen tra l m etering  
u n it. E ach  well is connected to  a  gas-w ater an d  sand  sep ara to r a n d  scrubber. I n  the  
scrubber is a  level controlling float. On th e  electric b o ard  is a  selector m o to r w ith  
cam s, one for each well. W hen  th e  liqu id  level in  th e  scrubber has been  ra ised  b y  th e  
incom ing oil to  a p o in t w here th e  float-sw itch is tripped , an  electrical c ircu it is closed 
w hich stops th e  aforem entioned cam  a t  th e  p roper tim e, an d  sim ultaneously  energizes
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a n d  opens th e  m agnetic  valve  on th e  suction  line for th a t  p a rticu la r scrubber, and  
energizes b o th  th e  m o to r circuit s ta rtin g  th e  p um p an d  th e  c ircu it which controls th e  
coun ter for th a t  p a rticu la r  well. Because th e  selector h as stopped  during  th e  period 
th a t  an y  of th e  scrubbers a re  being pum ped  ou t, no o th er scrubber m ay  come on or 
“  dum p ”  u n til  th e  first u n it  h a s pum ped  and  m etered  sufficient oil from  th e  oil- 
cham ber to  allow its  float to  fa ll to  th e  p o in t w here i t  trip s  th e  float-sw itch. This 
opens th e  in itia l circuit, an d  causes th e  c ircuits of all th e  succeeding stages, including 
th e  m agnetic  selector valve, m eter-head  m icro-sw itch, and  pum p-m otor, to  re tu rn  to  
norm al, o r inac tive  positions, sim ultaneously s ta rtin g  th e  telechron m otor an d  accom 
pany ing  cam  to  h u n t for o th er scrubbers w hich m ay  have been stand ing  ready  to  come 
on. W hen one is au tom atica lly  found, th e  com plete cycle is repeated . The oil 
pum ped  o u t from  each scrubber a t  th e  cu rren t se ttin g  of th e  float-sw itehes is approx i
m ate ly  6 b rl., an d  is rem oved in  approx im ately  8 m in . Depending on th e  p roduction  
ra te  of th e  well producing in to  th e  p a rticu la r  scrubber, th e  em ptying cycles for each 
scrubber occur from  fifteen to  tw enty-five tim es 24 hrs.

T he six lines from  th e  six separators m anifolded to  one line a re  serviced b y  a  single 
m eter. On th e  to p  of th is  m eter dial, w hich is a  14-in. p iston  m eter, 50 g.p.m . capacity , 
th e  sim ple a c tu a tin g  m echanism is installed . As soon as each barre l of oil has flowed 
th ro u g h  th e  m eter, a  cam  a c tu a te s  a  sm all m icro-sw itch in  th e  m eter dial-head, and  
th is  in  tu rn  ac tu a tes  th e  ind iv idual counter of th e  respective separa to r on  th e  panel 
board . T he counter records one barre l a t  a  tim e. T he accuracy is claim ed to  be 
equal to  th a t  ob tained  b y  ta n k  gauging. A. H . X .

422. Bradford’s Water-Hood Recovery. G. O. Ives. Oil W kly, 23 .10 .44 ,115 (8), 52. 
—W ater-flooding h as accounted for th e  recovery of alm ost as m uch oil in th e  B radford, 
Pennsylvania, field as h as been  produced  b y  n a tu ra l or p r i m a r y  m ethods, an d  in  tim e 
w ater-flood operations a re  expected to  -be responsible for m ore oil th a n  p r i m a r y  
m ethods. P roduction  d a ta  a re  given. T he reservoir is a well-defined, continuous 
sand  body, lending itself readily  to  flooding operations, and  careful records of p ro 
duction , corre lated  w ith  core analysis an d  o ther factors, have  m ade i t  possible to  
calculate recovery/acre from  an y  p ro p erty  or a rea  in  th e  field w ith in  p ractica l l i m i t s .  
O n th e  five-spot well p a tte rn , one well develops 1-22 acres, an d  a  com prehensive stu d y  
shows th a t  recovery acre for wells drilled in  th e  p a s t several years varies from  as low 
as 2000 brL to  as high as 6500 brl., w ith  a w eighted average around  3800 bri. T hus 
it m ay  be calculated  th a t  drilling  of 100 wells during  an y  period  should develop 122 
acres, w ith  resu ltan t u ltim a te  recovery of 463,600 brl. of crude. A ny  increase or 
decrease in  drilling a c tiv ity  has a  d irect effect on  th e  p roduction  from  th e  field. 
Developm ent costs a re  sum m arized. A . H . N.

423. Choke Control of Gulf Coast Wells—No. 2. J .  E . Loeffler. Oil Gas J .,  28.10.44, 
43 (25), 89.— R em ovable-type beans were early  used  on th e  W est Coast, an d  were 
called plug-fiow nipples. T his ty p e  of flow-bean w as he ld  in  a  eage-nipple, w hich was 
called a  flow-bean cage or flow-bushing. T he b ean  w as screwed in to  a  tee  a t  th e  bend 
of th e  flow-line. T he cross w as b lanked  off opposite th e  eage-nipples, an d  opposite 
th e  flow-line from  th e  tub ing -head  fitting, each w ith  a  bull-plug. The principal 
advantage of th e  positive choke is i ts  sim plicity  a n d  low cost. T he bean  is of high- 
carbon steel, carburized  an d  h e a t-tre a te d  for extrem e hardness. To facilita te  a d ju s t
m en t an d  replacem ent, beans a re  p laced  in  th e  o u tle t of crosses or tees. M odem  
beans still use th e  sam e essential features, b u t in stead  of a  bull-plug, a  quick-change 
coupling covers th e  b ean  replacem ent post. B eans for positive chokes a re  of several 
different styles, an d  are  of heav y  construction  to  w ith stan d  high-pressure conditions 
an d  sand  scouring. T hey  are  often  m ade of a solid piece of steel or forging 3—6 in. 
long. T he d iam eter of th e  orifice th rough  th e  bean  m ay range from  in, to  J  in. or 
m ore. T he popu lar sizes of bores range from  J- in. th rough  ^  in . to i n . ; by  fa r the  
m ajo rity  a re  those 6 in . in  length. T he T exas s tan d ard  p ro ratio n  bore is J  in. an d  
length  of 6 in . O ther S ta tes m ay  have varia tions. A  pressure gauge on th e  upstream  
side of th e  cage-nipple indicates th e  back  pressure in  th e  well, which should be m ain 
ta in ed  as stead y  as possible.

The needle-valve choke is th e  original design of ad justab le  type, an d  is w idely used. 
This m odel is know n as th e  “  screw ed ty p e  ”  because th e  inlet is p ipe size w ith  female 
th read s an d  th e  ou tle t is a m ale p ipe th read . A djustable full-flow chokes a re  sim ilar
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in  construction  to  th e  needle-valve choke, w ith  th e  exception  of th e  p o in t a n d  sea t, 
w hich are  m ade to  pe rm it a  full flow th ro u g h  th e  pipe. T he sea t is form ed d irec tly  
on th e  nipple, in  m uch th e  sam e w ay  as th e  original valve type. T h is choke is generally  
considered ideal for fields w here i t  is occasionally necessary to  flow th e  well w ide open 
to  get p roduction  or to  pe rm it th e  well to  clean itself. T he advan tag es of ad ju s tab le  
chokes are discussed.

C om bination chokes, convertib le from  positive to  ad ju s tab le  ty p es , a re  also 
discussed. A. H . X .

424. Sucker Rods Replaced with Small Bore Tubing. T. L . T urn er. Oil W kly,
30.10.44, 115 (9), 32.— A well w hich gave a  g rea t deal of sand  tro u b le  w as hooked up 
w ith  a  tu b in g  in stead  of a  sucker rod , an d  th e  open cage changed for a  closed one. In  
th e  conventional ty p e  of pum ping  well th e  oil is p u m p ed  th ro u g h  th e  an n u la r space 
betw een th e  2 -in. tu b in g  an d  th e  sucker rods, th en  d ischarged th ro u g h  th e  pum ping  
tee  above th e  surface in to  a  flow-line connection. In  th is  instance, b y  using 1-in. 
tu b in g  in stead  of sucker rods, th e  oil w as pum ped  th ro u g h  th e  tu b in g  an d  discharged 
th ro u g h  th e  steel tee  a t  th e  to p  of th e  tu b in g  in to  a  flexible connection. T his con
nection  w as a  leng th  of 1-in. hose a tta ch e d  to  th e  o u tle t a t  th e  to p  of th e  sm all bore 
tu b in g , th en  connected to  th e  horse-head of th e  pum ping  u n it. I t  follow ed th e  horse- 
h ead  dow n th e  w alking beam  to  th e  sam pson post, w here i t  le ft th e  u n it  an d  was 
a tta ch e d  to  a  riser coming up  from  a  san d -trap  th a t  em ptied  in to  th e  flow-line d is
charging in to  th e  ta n k  b a tte ry . To p rev en t collars on  th e  sm all bore-tub ing  from  
w earing holes in  th e  2 -in. tu b in g — a  difficulty frequen tly  experienced in  th is  ty p e  of 
pum ping— th e  annu lar space betw een th e  1 in. an d  2 -in. tu b in g  w as filled w ith  clean 
oil, lending buoyancy  as well as lubrication . T he use of sm all-bore tu b in g  together 
w ith  a  sm all bore-pum p p erm its a  high  velocity  of fluid to  be m ain tain ed , th u s  p re 
v en ting  th e  se ttling  of sand, w hich occurs w hen th e  speed of th e  o il’s ascen t is relatively  
low. Slow ascen t of th e  oil in  regular-size tu b in g  allows sand  in  th e  oil to  drop back 
on th e  pum p, even tually  covering i t  to  such a n  e x ten t th a t  th e  pum ping  u n it  is unable 
to  lif t  th e  load. T hen  th e  rods p a r t,  or some o th e r difficulty arises. A  check on th is 
well revealed th a t  th e  com bination  pum ped  approx im ate ly  80%  sand  w ith  th e  oil.

A. H . X.

425. How to Increase the Life of Machine Parts. Part 3. E . X . K em ler. Oil W kly,
30.10.44, 115 (9), 34.— T he general tendency  w hen failures occur is to  b lam e i t  on the  
m ateria l. W here replacem ents m u st be m ade on existing  equ ipm en t, changing of 
m ateria ls w ill frequen tly  produce little  effect if m ate ria l only be changed. M ore can 
usually  be done b y  m odifying th e  design an d  w ith  care in  h e a t tre a tm e n t an d  m achin
ing. W here fa tigue is a  problem , care should be tak e n  to  m ain ta in  a  sm ooth  surface. 
Sm all surface scratches m ay  be sufficient to  cause th e  s ta r t  of a  fa tigue  crack  where 
th e  stresses are h igh. P ip e  wrenches should never be used  in  a  high ly  stressed  m em ber, 
a n d  ham m ering of th e  p a r t  w ill likewise resu lt in  serious dam age. W here such 
scratches a lready  exist or a re  unavoidab ly  form ed i t  is im p o rtan t th a t  th ey  be rem oved 
or sm oothed out. A shallow sharp  scratch  is m uch  m ore severe th a n  a  deep scratch 
w ith  a  rounded  b o ttom . W here there  is a  change of section th e  use of generous fillets 
w ill reduce th e  stress concen tra tion . F ille t sizes a re  discussed.

Corrosion failures, w hen n o t severe, can  often  be g rea tly  reduced  b y  th e  use of 
p roper alloy steels. F o r norm al tem p era tu re  service nickel alloys give som e p ro 
tection , while for m ore severe conditions th e  use of nickel a n d  chrom ium  produces 
good results. T he stainless steels, w here applicable, are th e  b est availab le  for general 
use, b u t th e ir  cost and  ava ilab ility  lim it th e ir  use to  com m only encountered  app lica
tions. I n  th e  general p reven tion  of failure of m achine p a rts , th e  first an d  m ost im p o rt
a n t facto r is careful hand ling  during  in stallation , operation , an d  repair. A little  m ore 
tim e, p roper tools, an d  th e  effecting of repairs by  p roperly  in stru c ted  personnel are 
very  im p o rtan t. T rain ing  program m es, b o th  in  th e  techniques of repairs an d  in the  
identification  of th e  cause of failures, are im p o rtan t. U n til th e  cause h as been 
identified th e  p reven tive  canno t be applied. T he co-operation of m anagem ent, 
p roduction  m en, an d  engineers is therefore  im p o rtan t in  th e  p lann ing  an d  carry ing  
o u t of good program m es for th e  im provem ent of equ ipm ent perform ance.

A. H . X.
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426. Thermal Principle Applied to Secondary Oil Recovery. A. G ibbon. Oil W kly ,
6.11.44, 115 (10), 170.— E xperim ents are being perform ed to  supply  therm al energy 
to  depleted  reservoirs. The principle is to  tran sfer h ea t by  m eans of superheated  a ir 
in to  a  depleted  form ation  through a  cen trally  located  in p u t well equipped w ith  a  heat 
exchanger. T he rad ia ted  h ea t frees locked gases in  th e  surrounding form ation, and  
as th ey  expand  th ey  drive underground  fluids to  nearby  producing wells. T herm al 
action  is c redited  w ith  th e  ab ility  to  liquefy congealed oil in  th e  form ation, to  set i t  in 
m otion a fte r th e  p rim ary  energy has been dissipated, an d  to  boost th e  g rav ity  of th e  
oil a t  th e  well m outh . Judg ing  b y  th e  results ob tained  on in itia l experim ents, th e  
technique appears to  provide a  new  m ethod  for stripp ing  oil-sands, and  th e  au th o r 
claims th a t  i t  w ill give resu lts in  form ations a fte r th ey  have  previously been subjected 
to  o th er secondary recovery m ethods, such as gas repressuring an d  water-flooding. 
According to  th e  operato r’s records, th erm al reaction  w as no ted  in surrounding wells 
a fte r th e  u n it h ad  been operating  for 10 days. I t  is reported  th a t  a fte r 12 days a  well 
660 ft. aw ay flowed 36 brl. of oil in  3 hrs. A fter th e  u n it h ad  been operating  for 2 
weeks, eight o ther pum ping wells w ith in  a  rad ius of 1200 ft. s ta rted  to  head  up  and  
flow, and  all began to  produce considerable gas. In  a  well 330 ft. aw ay  considerable 
oil showed up a round  th e  surface pipe, while ano ther dead well 660 ft. aw ay produced 
sufficient gas to  roar th rough  a  ¿-in. valve and  ligh t a  15-ft. flare.

G ravity  of th e  oil w as boosted from  25° to  32°, and  approxim ately  2700 brl. of oil 
were gained. T ests also ind icated  th a t  th e  oil, w hich was originally produced a t  a 
tem peratu re  of 60° F ., h a d  increased in  tem pera tu re  to  90°. Fuel consum ption 
am ounted to  a  little  less th an  2 brl. of oil/24 hrs. The superheater was estim ated  to 
have h eated  th e  a ir to  1200° F ., an d  to  have  delivered th e  a ir to  th e  h ea t exchanger a t  
th e  bo ttom  of th e  in p u t well a t  a tem pera tu re  of 1000° and  a t  th e  ra te  of 150 cu. ft./m in . 
The operator reported  th a t  all wells on th e  q uarte r section were definitely affected by  
th e  underground therm al action. A. H . N.

427. Practical Design Given for Repressuring Surface Systems. Anon. Oil W kly,
6.11.44, 115 (10), 176.— Formulae for calculating capacities and  requirem ents of 
repressuring system s are given and  briefly discussed. A. H . N.

428.* Causative Agents of Corrosion in Distillate Field. P. L. Menaul. Oil Oas J . ,
11.11.44, 43 (27), 80-81.— D etails of th e  studies undertaken  to  solve th e  corrosion 
problem s m et in  a  d istillate  field in  th e  K a ty  Areas are given. T he organic acid 
recovered from  th e  K a ty  w a ter was 0-25 g ./litre , or 250 p.p.m . I t  is very  difficult to  
recover organic acids from  such a d ilu te solution in  a  q u an tita tiv e  am ount, so th e  
recovery was probably  n o t m ore th a n  60% , as there  was considerable loss due to 
volatilization and  incom plete ex traction  of th e  form ic-acetic  acid  fraction. On 
exam ination of th is  m ateria l, th e  neutralizing  equivalent was found to  be 74 ; th is  
means th a t  th e  average m olecular w eight of these acids is 74, which is th e  m olecular 
weight of propionic acid. On fu rth er exam ination, th e  m ateria l was found to  have th e  
reducing reactions characteristic  of formic acid, and  to  form  th e  sparingly  soluble 
anilide com pounds on reaction  w ith  aniline. The corrosive p ro perty  of a  dilute 
solution of these acids ex trac ted  from  th e  K a ty  w ater was found com parable to  the  
corrosive p roperty  of a  sim ilar dilute solution of propionic acid, w hen exposed to  filings 
of m ild steel for 12 hrs.

A logical trea tm en t for th e  correction of th e  corrosive action  would be th e  in tro 
duction into th e  well-bores of a  volatile  alkali such as am m onium  hydroxide. This 
would neutralize th e  organic liquids and  form  am m onium  salts  of th e  various acids. 
The possible origin of these  organic acids th a t  are found in  th e  production  from  deep 
wells is considered. T he chem ical analyses of th e  produced w aters show a  low conten t 
of dissolved solids. I f  these w aters were produced in th e  vapour phase from  a  brine, 
the  sa lt of th e  brine  would be left in  th e  form ation near th e  well-bore w hich would 
soon be m ade evident by  plugging of th e  well by  salt deposition. Since th is  does n o t 
seem to  be th e  case, we can assum e th a t  these are w aters of low salin ity , corresponding 
to  fresh-w ater lakes or m arshes w here m uch vegetable decay could occur. I t  seems 
probable th a t  these organic acids were form ed by  decom position of organic m aterials 
in  w aters of m arshes before subsidence an d  burial. A. H . N.

429.* Porosity, Number of Voids, and Surface Area. No. 2. P . I. Jones. Oil Oas J .,
11.11.44, 43 (27), 87.— Sedim ents such as sandstones, shales, and  lim estones are called
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m edia. M edia a re  classified as p a y  and  non-pay. P a y  conta ins reservoir fluid of 
w hich some is recoverable com m ercially. N on-pay  does n o t co n ta in  com m ercially  
recoverable reservoir fluids. P o rosity  m eans in te rconnected  voids. T h e  size an d  
d istrib u tio n  of voids in  p a y  seem  to  contro l ra te  of recovery a n d  u ltim a te  recovery. 
T he d istrib u tio n  of voids m ay  be uniform , as in  w ell-sorted sand, or i t  m ay  be non- 
uniform , as in  lim estones hav ing  cavernous porosity . Voids m ay  be visualized  as 
openings betw een partic les in terconnected  b y  necks. T he necks in terconnecting  
voids a re  irregular in  shape an d  length . T hey  ta p e r  dow n to  capillary  dim ensions 
n ea r th e  p o in ts of co n tac t betw een particles. Surface a rea /u n it of p o rosity  is signifi
can t. Silt, for exam ple, is n o t p a y  because of its  com paratively  v a s t surface area. 
Surface a rea  and  th e  size an d  n u m b er of voids p ro b ab ly  accoun t for m ost of the  
va ria tio n s in  w a ter sa tu ra tio n  in  pay . A. H . N.

430.* Choke Control of Gulf Coast Wells—No. 3. J- E . Loeffler. Oil Gas J ., l l . 11.44,
43 (27), 91.— Pressure-contro l m ethods an d  equ ipm ent used  w ith in  th e  well include 
special ty p es of rem ovable p roduction  chokes. These a re  called bo ttom -hole  chokes, 
an d  m ay  be p laced a t  any  desired d ep th  in  th e  flow colum n , b u t  a re  usua lly  p u t  in  the  
lower end. T he d iam eter of th e  flow tu b in g  em ployed a n d  th e  choke d e p th  exert 
im p o rta n t influences on pressure conditions w ith in  th e  well. Efficient pressure 
u tiliza tio n  is ob ta ined  w hen  th e  gas p ressure is com pletely spen t as th e  fluids are 
d ischarged a t  th e  surface ; th is  m ay  be achieved if th e  choke or bean  is p laced  in  th e  
lower end of th e  tu b in g  th ro u g h  w hich  th e  oil flows to  th e  surface, in stead  of in  its 
u p p er end  as th e  Christmas tree . Several advan tages a re  claim ed for th is  m ethod  of 
p roducing th ro u g h  chokes. Less gas is requ ired  to  m ove th e  volum e of oil, due to  the 
fa c t th a t  th e  m ix tu re  of gas a n d  oil passing  th ro u g h  th e  choke u n d er com pression is 
released above w ith  such a n  increased velocity  th a t  i t  creates a  h igher p ressure  differ
en tia l th a n  if th e  choke were n o t used. I n  th is  w ay  wells m ay be induced  to  flow when 
insignificant gas p ressure is p resen t to  flow th ro u g h  th e  open tu b in g . In asm uch  as 
th e  h igher velocities in  th e  lower end of th e  flowing colum n in  th e  tu b in g  m ay  also 
correct tendency  of a  well to  surge, a n d  m ay  help to  p re v en t accum ula tion  of sand, 
i t  m ay  be possible to  m ain ta in  continuously  lower ra te s  of p roduction , w hich is som e
tim es of assistance in  m eeting  p ro ra tio n  requ irem ents. Low -energy wells producing 
low -pressure gas or oil w ith  a  low g as-o il ra tio  m ay  continue, b y  th is  m eans, to  flow 
th e ir  p roduction  beyond th e  tim e  w hen  th ey  w ould otherw ise have  to  be  pum ped. 
B o th  fixed an d  ad ju s tab le  typ es a re  described, a n d  briefly discussed. A. H . N.

431.* Properties of Water Found in Reservoirs. Part 3. P . I .  Jones. Oil Oas J .,
18.11.44, 43 (28), 205.— W ater figures in  p ro d u c tio n  from  th e  tim e of discovery down 
to  ab andonm en t a re  given. Some properties of th e  w a te r found  in  reservoirs vary  
p rim arily  w ith  th e  q u a n tity  an d  ty p e  of th e  salts dissolved in  w ater. As w a ter is 
com pressible an d  expands w hen h eated , th e  space occupied b y  w a ter in  reservoirs 
varies w ith  p ressure and  tem p era tu re . A t h igh  pressures th e  so lubility  of gas in  w ater 
should  p ro b ab ly  be considered. T he v iscosity  of w a ter is less th a n  0-3 centipoise 
a t  tem p era tu res  g reater th a n  200° F . T he correct in te rp re ta tio n  of electric logs w ith  
regard  to  w a ter co n tacts an d  w a ter sa tu ra tio n  in  p a y  depends, am ong o th er things, 
on  th e  resis tiv ity  of w ater. R esistiv ity  of w a ter varies w ith  tem p era tu re  a n d  w ith  
th e  q u a n tity  an d  ty p e  of th e  sa lts  dissolved in  w ater. A. H . N.

432.* Choke Control of Gulf Coast Wells—No. 4. J .  E . Loeffler. Oil Gas J . ,  18.11.44,
43 (28), 214.— T he flow th ro u g h  th e  bean  is : (1) D irectly  p roportiona l to  th e  prim ary  
or u p stream  pressure (known also as tu b in g  pressure or b ack  pressure). (2) D irectly  
p roportiona l to  th e  orifice or bean  area. (3) D iversely p ro p o rtio n a l to  th e  square 
ro o t of th e  abso lu te  in le t tem p era tu re . (4) Inversely  p ro p o rtio n a l to  th e  specific 
g rav ity  of th e  gas a t  s tan d ard  conditions. (5) U naffected  b y  th e  secondary  o r dow n
s tream  pressure as long as i t  is below th e  critica l th ro a t  pressure  of th e  bean . The 
critica l th ro a t  pressure in  th e  case of th e  curves illu stra ted , a n d  also for th e  usual 
flow-bean, is generally  tak e n  a t  50%  of th e  secondary pressure. Curves a re  given for 
calculations.

R ap id  expansion of gas, due to  sudden  release of p ressure a t  th e  casing-head, contro l 
valves, an d  m ore especially th e  p roduction  choke, o ften  resu lts  in  considerable cooling 
o f th e  fluids an d  th e  accum ulation  of frost on  th e  connections. T he chilling effect on
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th e  oil m ay  resu lt in  th e  separation  of paraffin, which is deposited w ith in  th e  well-head 
equ ipm ent. T he paraffin  m ay  combine w ith  sand to  form  an  abrasive m uch like 
valve-grinding com pound, and  th is  com bination often  causes excessive w ear in  th e  
flow-beans of chokes. Also, th e  chilling effect on th e  m etals in  th e  various connections 
on th e  tree  lowers th e ir im pact value, thereby  reducing th e ir facto r of safety . To 
offset th is  tendency , some operators locate th e  pressure-control equipm ent a t  a  po in t 
w here benefit m ay  be received from  th e  n a tu ra l form ation  tem pera tu re. This, of 
course, m ay  be readily  accom plished by  using one or m ore bottom -hole chokes or 
bottom -hole chokes and  regulators, e ither alone or in a  com bination w ith  a  surface 
choke. I n  still o th er instances th e  oil an d  gas are passed th rough  a  heating  device 
p laced in  th e  flow-line betw een th e  choke and  gas separato r. T he bottom -hole choke 
released energy in  m oving th e  oil to  th e  surface, and  th e  tem pera tu re  reduction  is 
dissipated  th ro u g h o u t th e  well tub ing .

A n additional safety  m easure against freezing of th e  connections in  th e  case of an  
em ergency sh u t in  has been to  equip th e  cellars w ith  steam  rad ia to rs an d  build  a  house 
over th e  Christmas tree. T his m ethod  of indirect heating  was used in  order to  p reven t 
th e  unequal expansion an d  contraction  which would resu lt from  having steam  coils 
in  con tact w ith  th e  fittings. H eate rs of sim ilar ty p e  have been used in  th e  Tom ball 
field. A. H . N.

433. Unloading Retrograde Condensate from Dually Completed Wells. E . H . Short, J r . 
Oil Oas J .,  18.11.44, 43 (28), 225.— All 22 wells in  th e  L a Gloria pool were dually  com 
pleted, and  were also equipped w ith  th e  p iping arrangem ent and  valves necessary to 
provide a  simple, effective m eans of au tom atica lly  unloading th e  accum ulation  of 
retrograde condensation. R etrograde condensation takes place n o t only in  th e  well, 
b u t also in  th e  form ation, w hen an  appreciable drop in  pressure occurs. M aintenance 
of reservoir pressure th rough  cycling operations elim inates retrograde condensation 
in  th e  form ation  i ts e l f ; there  is no w ay to  p rev en t th is  ty p e  of condensation from  
occurring in  th e  well-bore. Therefore, if operations are to  be carried on a t  th e  m ax i
m um  efficiency, a  m eans of unloading th e  d istillate  from  th e  well m ust be provided 
a t  th e  tim e of com pletion. T he m echanism  is described. A. H . N.

434.* North Burbank may be Largest Individual Secondary-Recovery Reserve. K . B.
Barnes. Oil Oas J .,  25.11.44, 43 (29), 62-66.— The geology an d  developm ent of th e  
field up  to  d a te  are described. T he field is worked by  a  co-operative system  of u n it 
production. Increase in  oil p roduction  as a  resu lt of th e  gas-drive am ounts to  15 
million brl., w ith  fu tu re  reserves by  continued operation  estim ated  to  be approx im ately  
35 million brl. The la tte r  figure is in  p a r t  based on oil rem oved and  slope or increase 
in produced gas-oil ra tio , which in  essence is a  re la tive  perm eab ility -sa tu ra tio n  
relationship. I n  add ition , up  to  th e  p resen t tim e th e  gasoline p lan ts  in  th e  field have 
ex tracted  approxim ately  1,100,000,000 gal. or 26,000,000 brl. of gasoline. The 
fraction  of th is  recovery w hich m ay be definitely a ttr ib u te d  to  th e  gas-retu rn  p ro 
gramm e cannot be precisely s ta ted , for such figure requires analysis of th e  consolidated 
p ast operational d a ta  and  curves for each of th e  gasoline p lan ts  over their p a s t h istory. 
Furtherm ore, there  are several different bases for such com putations an d  various 
complexities of economic view points. A ctually , some of th e  sm aller p lan ts  would by  
now have passed th e ir economic end-point h ad  i t  no t been for th e  injection program m e. 
Over th e  “ norm al ”  tren d  of expectancy to  d a te  th e  increase in  actu a l gasoline 
yield by  repressuring has been possibly of th e  order of 40% . A lthough gas yields 
have been reduced from  ab o u t 6 g .p.m . before repressuring to  3 or so now, th e  in 
crease in  raw  incom ing gas h as m ore th a n  com pensated th e  difference. U nder 
continued operation  th e  pool has a  fu tu re  gasoline reserve of th e  order of 250 m illion 
gallons.

A pparently , there  will be need for w ater drive a fte r th e  gas drive, as over 600 m illion 
brl. of oil w ill be left in  th e  sand  a fte r gas-drive depletion. A. H . N.

435.* Interstitial Water, Gravity, and Capillary Pressure. Part 4. P. I . Jones. Oil 
G a sJ., 25.11.44, 43 (29), 83.—R eservoirs con tain  in te rstitia l w ater, b u t some reservoirs 
con tain  m ore w ater th a n  others. The cause of th e  varia tion  is probably  a  com bination 
of several factors, such as surface area, size of voids, num ber of voids/acre foot, and  
m olecular a ttrac tio n s . I n  production , m olecular a ttrac tio n s are im plied in  such
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phrases as surface phenom ena, cap illarity , an d  capillary  pressure. G rav ity  w ould 
p ro b ab ly  displace m ore of th e  w a ter found in  reservoirs if th e re  w ere no  opposing 
forces. P hysic ists have  found th a t  th e  opposing forces are cap illary  pressure. T hey  
have  also show n th a t  cap illary  p ressure is p roportiona l to  th e  cu rv a tu re  of th e  in te r 
faces betw een (1) w a ter an d  reservoir liquid, (2) w a ter an d  reservoir gas, an d  (3) 
reservoir liquid  an d  reservoir gas. These item s are  discussed an d  d iagram s are 
g iven illu stra tin g  th e  chief po in ts . A. H . N.

436. Dual Completion Well Programme Aids Rapid Development of New Hope Field.
C. C. P ryor. Petrol. E ngr, D ecem ber 1944, 16 (3), 92.— T he field discussed h as 25 ou t 
of 26 wells drilled, dually  com pleted. The geology of th e  field is briefly discussed and  
th e  p ractices used in  drilling an d  m ud  contro l are described. T he com pletion rig  
em ployed in  th e  New H ope field consists of th e  p o rtab le  derrick, draw -w orks and 
engine, ro ta ry  tab le  and  drill-stem , an d  th e  m ud-pum p an d  engine. F o u r hours are 
requ ired  for erection  of th e  can tilever three-section  tu b u la r  ty p e  derrick  and  for 
rigging-up. T he he igh t of th e  derrick  is 90 f t., pe rm ittin g  th e  o p erato r to  stack  pipe 
in  th e  derrick  in doubles. T he dead  load  capacity  of th e  derrick  is 150,000 lb ., using 
J-in . w ire line to  rig  th e  six-line blocks. T he record round  tr ip  in  th e  field, m ade with 
8200 ft. of 2-in. tub ing , w as 5 h rs., 25 m in. T he w orking load  of th e  derrick  is 85,000 lb. 
T he derrick  an d  draw -w orks are of a ty p e  used for com pletion an d  servicing of wells 
to  a  d ep th  of 12,000 ft. D rilling-m ud circu la tion  is supplied  b y  a  6-in. b y  16-in. 
p um p driven  by  a  180-h.p. gas, gasoline, or b u tan e  engine.

T he draw -w orks em ployed on th e  com pletion rig  is a  fast, light-w eight, com pact 
u n it  equipped w ith  skids th a t  pe rm it easy loading for tran sp o rta tio n  b y  tru ck . Power 
for th e  draw -w orks is supplied by  a  132-h.p. gas, gasoline, or b u tan e  engine operating 
a t  1600 r.p .m . T he drum  barre l of th e  draw -w orks is of lam in a ted  steel construction 
of tw o £-in. p lates, cold rolled an d  electrically  welded. I t  is of th e  free-rolling, full 
release type, an d  revolves on a  sta tio n a ry  sh a ft on self-alighting bearings. The 
d iam eter of th e  d rum  Is 16 in. an d  length  50 in. ; i t  has a  capacity  of 7840 ft. of J-in . 
drilling line. T he drum -clu tch  is a  fan-shaped, eigh t-jaw  ty p e , designed to  p reven t 
disengaging u n der load an d  for equal jaw  contact. B rakes a re  full-w rap, self-energiz
ing, w ith  a  single ad ju s tm en t. E ith e r b rake  w ill operate  independently  of th e  other 
to  ho ld  a  load  as an  im p o rtan t safe ty  featu re  for a  com pletion or p o rtab le  rig. The 
draw -w orks transm ission is of th e  heav y -d u ty  ty p e  th a t  has h igh  to rq u e  capacity .

A. H . N.

437. Salt-Water Disposal in East Texas. Anon. Petrol. Engr, D ecem ber 1944, 
16 (3), 166.— T he th ree  typ es of reservoir drives are discussed. R ecoveries u n d er w ater 
drive  can  be expected  to  be 80%  or m ore of th e  oil in  p la c e ; recoveries from  gas-cap 
drive  reservoirs a re  usually  ab o u t 60% , an d  can, if fully  u tilized  an d  u n d er favourable 
conditions, approx im ate  th e  efficiency of a  w ater-drive  reservoir. Recoveries under 
dissolved gas drive are betw een 20%  an d  40%  of th e  oil in  p lace. D issolved gas- 
drive is th e  expansion of gas as i t  comes o u t of so lu tion  w ith  th e  oil w hen no free gas- 
cap or w a ter source is present.. T his ty p e  of drive m ay be approached  in  fields having 
a  gas-cap an d  a  source of w ater, if p ro d u c tio n  ra te s  are excessively h igh  or gas is 
p roduced  from  th e  gas-cap. I n  gas-cap drive th e  dow nw ard expansion of th e  gas-cap 
m ain ta in s pressure on th e  oil colum n an d  preven ts or re ta rd s  th e  release of dissolved 
gas from  th e  oil. I n  fields w here a  gas-cap does n o t ex is t i t  is often  beneficial to  
create  one by  in jecting  gas a t  th e  h ighest s tru c tu ra l position . Gas in jec tion  is also 
used  to  expand  a n  original gas-cap w ith  a  lesser p ressure reduction .

A  deta iled  s tu d y  of E a s t T exas field is given, from  w hich i t  is show n th a t  th e  control 
is a  w a ter drive. A n efficient w a ter drive depends on  several facto rs. F irs t  there 
m u st be a  porous and  perm eable fo rm ation  w ith  th e  w a ter in  co n tac t w ith  th e  oil. 
T he perm eability  of th e  reservoir rock  an d  th e  a rea  of co n tact betw een oil a n d  w ater 
m u st be sufficiently g rea t to  pe rm it w a ter influx a t  a  ra te  to  allow econom ic production  
w ith o u t undue  loss in  reservoir pressure. T he production  ra te  m u st be reg u la ted  to 
th e  speed of w a ter influx, or portions of th e  reservoir w ill be contro lled  b y  dissolved 
gas or gas-cap drive. Because of th e  low com pressibility  of w a ter its  expansion as a 
m eans of oil d isplacem ent w as overlooked an d  w a ter drive w as th o u g h t possible only 
w hen th e  oil-bearing zone outcropped n ear th e  field. Owing to  th e  large volum e of 
w a ter in  co n tac t w ith  th e  oil in  m an y  fields, only a  slight expansion is necessary  to
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displace th e  oil. I t  should be rem em bered th a t  under w ater expansion th e  efficient 
ra te  of a w a ter drive will decrease as th e  pressure is reduced fa rth e r aw ay from  th e  
oil—w ater con tact.

N a tu ra l and  induced w ater drives in  th e  E a s t T exas fields are studied.
A. H . N.

438.* Oil Recovery by Air and Gas Pressure. Anon. World Petrol., Decem ber 1944, 
15 (13), 42—45.-—T he U.S. B ureau  of Mines has recom m ended secondary recovery 
m ethods in  th e  A ppalachian  reservoirs of Pennsylvanian  crudes. Gas-injection 
m ethods are com pared w ith  w ater-flooding system s of p roduction  an d  laboratory  
findings are discussed. These labora to ry  findings are an  argum ent in  favour of gas- 
in jeetion  operations in  those areas of th e  A ppalachian  region w here th e  w a ter sa tu ra 
tio n  of sands is high. As w ater sa tu rations in  some Venango sands of Pennsylvania 
range from  40%  to  60%  and  oil sa tu rations from  25%  to  35% , these sands cannot be 
econom ically water-flooded, b u t th ey  can be successfully exploited by  gas-injection 
m ethods. I t  is therefore very  im p o rtan t th a t  operators recognize th e  possibility 
th a t  gas-injection operations m ay  be successful in  sands of relatively low oil saturation , 
precisely because of com paratively  high w ater sa tu ration . I n  fact, air-injection 
operations in  general have  been profitable on  several p roperties where a ttem p ts  
to  water-flood Venango sands have  been unsuccessful. N a tu ra l gas, w hen available 
in  sufficient volum es an d  a t  low cost, is preferable to  a ir as an  injection  m edium  in  
gas-injection projects. Because th e  necessary quan tities of gas are n o t available 
a t  low cost in  th e  A ppalachian  region and  th e  dem and for n a tu ra l gas for fuel purposes 
seasonally exceeds th e  com bined productive  capacities of wells, m ost operators of 
sm all gas-injection pro jects m u st use a ir in stead  of n a tu ra l gas in  secondary oil- 
recovery operations.

A lthough a ir is a  cheap and  convenient in jection  m edium  in  secondary-recovery 
operations, its  use is a tten d ed  w ith  several disadvantages, which, however, can  be 
overcome by  tak ing  certain  precautions. A n a ir-g as m ix tu re  p roduced w ith  th e  oil 
g radually  decreases in  fuel value, som etim es to  such an  ex ten t th a t  i t  can no longer 
be used as fuel for engines. I f  th is  m ix ture  produced w ith  th e  oil is cycled, as i t  usually  
is, explosive m ixtures result th a t  are hazardous to  life an d  equipm ent unless properly  
handled . Because a ir or a ir-g as m ix tures con tain  oxygen, some corrosion of steel 
equipm ent w ill occur, m ainly  in  th e  producing wells w hen sm all am ounts of w ater are 
p roduced w ith  th e  oil. A ir used as th e  in jection  m edium  also tends to  oxidize crude 
oils, b u t labo ra to ry  experim ents an d  field observations ind icate  th a t  th e  degree of 
oxidation of a  paraffin-base crude such as Pennsylvania Grade oil is n o t serious. I t  
is em phasized th a t  only field tes ts can  determ ine w hether a ir or gas should be used.

The selection of wells, m ethods of injection, and  operating results are discussed. 
Figures and  discussion of resu lts on system s a lready in  use are in  favour of secondary 
recovery m ethods. A. H . N.

439.* Operating Results Explain Expansion of Multi-Pay Completions in Texas. K . B.
Barnes. Oil Oas J .,  9.12.44, 43 (31), 69.— I n  some Texas areas g reater well depths, 
coupled w ith  th in  indiv idual pays, have increased m ulti-zone com pletion practice, 
particu larly  of th e  dual type. T ypical arrangem ents are presented, and  use of cross
over packers, side-door chokes, an d  o ther devices are described. T here have been a 
few triple-zone com pletions. O therwise all have  been dual-production  com pletions in  
th e  four classifications: (1) D ual o il; (2) dual g a s ; (3) u pper oil, lower g a s ; (4) 
upper gas, lower o i l ; and  some com binations of in jection  to  one p ay  w ith  production  
from  another. A  su b stan tia l p a r t  of th e  dual jobs has been in  connection w ith  cycling 
operations. Basically th e  purpose of a  dual or m ulti-pay  com pletion is to  m ake one 
well-bore do th e  w ork  of tw o or perhaps th ree , an d  th e  appropriateness of decisions 
to  use or n o t to  use th e  m ethod  rests principally  in  a n  economic balance of a  num ber 
of factors. This balance w ill be betw een th e  ac tu a l savings th a t  m ay  be obtained 
from  th e  m ultip le  com pletion an d  th e  sum  of w hatever p ractica l difficulties there  will 
be in  (1) effecting an d  m aintain ing  a  positive seal betw een th e  form ations ; (2) keeping 
free of obstructions th e  exposures to  th e  form ations an d  up th e  flow passages to  th e  
su rface ; and, finally, (3) producing each of th e  form ations to  u ltim ate  exhaustion.

T he relative “  unbalance ”  becomes m ore favourable to  th e  m ultiple-zone w ork as 
dep ths and  cost of th e  single well increases. F u rth e r, th e  benefit increases as th e
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y ield /acre  from  th e  zones becom es less, an d  in  som e cases fo rm ations can  h e  p roduced  
sim ultaneously  w hich could n o t p rofitab ly  be drilled  sep ara te ly  or even p ro d u ced  one 
a f te r  th e  o ther. These facto rs can  be briefly illu s tra te d  b y  th e  follow ing sim ple 
a rith m etica l exam ples, w ith  th e  revenue from  crude tak e n  as $ l/b r l .,  a f te r  d educting  
ro y a lty  a n d  severance or gross p ro d u c tio n  tax . A  §25,000 well w h ich  on  40-acre 
spacing w ill recover 6000 b rl./ac re  requires only 10-4% of th e  to ta l  revenue  to  rep ay  
its  c o s t; a t  4000 b rl./ac re , 15-6% ; a t  2000 b rls ./acre  i t  becom es 31% . T h e  p ro 
portions are doubled for a  $50,000 well, a n d  21% , 31% , a n d  62-5% , respectively , 
of th e  to ta l  yield  a re  necessary to  p a y  o u t th e  well. F o r  a  $100,000 w ell th e  ratio-of 
well cost to  gross revenue ag a in  doubles, a n d  is 4 2 % , 62-5% , a n d  125%  fo r th e  sam e 
scale of recoveries.

D raw ings illu stra te  dual- an d  trip le-com pletions. A. H . N.

440.* Core Data as a Production Tool. P . J .  Jones. Oil G a sJ .,  9.12.44, 43 (31), 89.— 
Core descrip tion  should  include (1) th e  com position, tex tu re , size, shape, a n d  degree 
of sorting  of particles, (2) th e  com position an d  te x tu re  of bonding  m ateria ls , (3) a 
descrip tion  of th e  m ass featu res of ores as to  lithology, s tra tig rap h y , s tru c tu re , tex tu re , 
degree of cem entation , a n d  colour, a n d  (4) th e  d e p th  of oil shows, cu ts , odours, and  
bleeding cores. D a ta  on dips from  several cored wells m ay  be sign ifican t. O bserva
tions on  p rim ary  a n d  secondary porosity  m ay  be p e rtin en t. F rac tu re s, jo in ts , cracks, 
so lu tion  ch a n n els, sty lo lites, a n d  cavities should  be recorded. I n  o th e r w ords, th e  
person  describing cores should  be fam ilia r w ith  th e  p rincip les of s tra tig rap h y  an d  w ith  
th e  characteris tics of m edia  from  th e  v iew poin t of p roducing  oil, gas, an d  w ater.

Sam pling a n d  shipping cores a re  discussed, tog e th e r w ith  form s used  for logging 
descrip tion  and  o th er d a ta . A verage values of p o rosity  of a  well can  he ob ta in ed  from 
core porosities b y  m eans of a  sum m ation  a n d  average form ulas - given. Sim ilarly 
in te rs titia l w a ter for a  well m ay  be found. A . H . N .

441.* A Method for Determining Water Input Profile. R- J .  P fiste r a n d  R . L. 
McCormick. Oil Oas J . ,  16.12.44, 43 (32), 78.— B rine a n d  fresh  w a te r  a re  u sed  in  th e  
in p u t well in stead  of w a ter an d  oil to  define a  b o undary  because i t  is th o u g h t th a t  the  
in tro d u c tio n  of oil in  a  w a ter well m ay  h av e  deleterious effects. T he b rin e  is in tro 
duced a t  th e  b o tto m  of th e  well th ro u g h  f- in . tu b in g  a n d  th e  w a te r  is in jec ted  in  th e  
annutus betw een th e  regu lar well tu b in g  an d  th e  f- in . tu b in g . A  p robe  or con tacto r 
electrode h as been devised b y  w hich  th e  sharpened  brine  b o u n d ary  can  be accurate ly  
located. F o r  th is , an  electric c u rren t is carried  dow n a n  in su la ted  cable to  an  electrode, 
w hich form s a  co n tac t to  g round th ro u g h  th e  well fluid a t  th e  sand  dep th . The 
co n tac t is form ed th ro u g h  brass lugs p laced  on th e  in su la ted  p lastic  section  p laced 
opposite th e  p roduction  form ations. T hus, th e  well fluid outside  th e  p ip e  in  the  
im m ediate v ic in ity  of th e  electrode determ ines th e  am o u n t of c u rren t flowing to  
ground. B y  m easuring th e  b rine  an d  w a ter ra te s  in to  th e  well w hile th e  boundary  
is he ld  sta tio n ary , th e  am oun ts of fluid en tering  th e  sands above a n d  below  th e  
b o undary  are  know n. R aising  th e  position  of th e  bou n d ary  1 f t. an d  rep ea tin g  the  
m easurem ent gives b y  difference th e  am o u n t of fluid en tering  th is  1 ft. section  of sand. 
T his analysis requires as add itional special equ ipm ent tw o high-pressure m anom eters 
fo r m easurem ent of in stan tan eo u s brine  an d  fresb-w ater flow ra tes , a n d  one high- 
pressure  m anom eter for m easuring  th e  dev iation  from  th e  equ ilib rium  injection  
pressure. Two m ethods for operation  of th e  equ ipm en t a re  available  fo r determ ining 
th e  w a ter in p u t profile : (1) th e  co n stan t bou n d ary  m eth o d  described above, in  which 
th e  flow ra te s  a re  separa te ly  an d  sim ultaneously  determ ined  fo r b o th  fresh  w a ter and  
brine to  ho ld  th e  bou n d ary  a t  an y  selected 1-ft. lev e l; (2 ) th e  m oving-boundary  
m ethod , in  w hich th e  tim e in  seconds for th e  b o u n d ary  to  trav e l 1-ft. in te rvals is 
pho tographically  recorded while i t  is continuously  m oving from  to p  to  bo tto m , or 
vice versa. T he co n stan t-boundary  m eth o d  is essentially  sim ple, h u t  requires careful 
balancing  of tw o equilibrium  ra tes, w hich  is b o th  tedious an d  tim e-consum ing. The 
m oving-boundary  requires th e  se ttin g  of only one ra te  a t  a  tim e, e ith e r w a ter o r brine, 
an d  calcu la tion  of th e  foot-by-foot in p u t from  th e  to ta l  flow ra te  an d  th e  linear m ove
m en t of th e  boundary . A  deriva tion  of th e  fo rm ula  for th e  cum ula tive  b rine  ra te , 
QB, en tering  th e  sand  below th e  b ou n d ary  is given a t  th e  end  of th e  a rticle . Successive 
differences in  QB g ive d irectly  th e  foot-by-foot in tak e , o r th e  w a te r-in p u t profile^ 
Also show n is th e  form ula b y  w hich th e  cross-sectional a rea  of th e  bore-hole or its
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rad ius m ay  be found. M ost of th e  d a ta  are collected by  th e  second m ethod, because 
of its  rap id ity . A. H . N.

442.* Mechanics of Producing Oil, Condensate, and Natural Gas. Part 7. Resistivity
of Pay and Non-Pay. P . J .  Jones. Oil O a sJ ., 16.12.44, 43 (32), 88.—In  th is  p a r t  of 
th e  series th e  elem ents of resistiv ity  logging are described. Application of electric 
log d a ta  to  production  depends on (1) th e  resistiv ity  of p ay  and  non-pay, and  (2) th e  
characteristics of electric logs. This article  is lim ited  to  th e  resistiv ity  of p ay  and  
non-pay. The n ex t article  will consider th e  characteristics of electric logs, and  th e
following one th e  application  of electric-log d a ta . The distinction  betw een pay  and
non-pay m ay be due to  com position an d  tex tu re  of m edia, or i t  m ay  be due entirely  
to  w ater sa tu ration . As a  result, th e  resistiv ity  of a  non-pay m ay be e ither greater 
or less th an  th a t  of pay . The resistiv ity  of pay  itself varies because of th e  wide v a ria 
tion  in  com position, tex tu re , and  in te rstitia l w ater. H ow ever, th e  resistiv ity  of a  
given p ay  m ay  be expressed in  term s of its  w a ter sa tu ration . Conversely, if  th e  
resistiv ity  is known, th e  w a ter sa tu ra tio n  m ay  be estim ated . Typical curves are 
given, and  th e ir significance explained. A. H . N.

443.* Triple Injection Well Successfully Completed in Brooks County, Texas. E . H .
Short, J r .  Oil Gas J .,  23.12.44, 43 (33), 66-67.— Most of th e  trip le  com pletions failed, 
b u t a  procedure adop ted  in  a  trip le  com pletion of L a Gloria U n it No.- 2 appears to 
give sa tisfactory  results. Sufficient tim e has elapsed since th e  com pletion of th is  u n it 
to  indicate a successful job. W hile th is  well is p robably  th e  first to  be com pleted as a 
triple-in jection  well, th e  m ost im p o rtan t th in g  ab ou t th e  job  is th a t  th e  m ethod 
em ployed dem onstra ted  a safe an d  com paratively  easy m ethod  of killing th e  sands 
and  w ashing in.

T he m ethod is described, an d  d iagram s illu stra te  th e  well hook-ups. A. H . N.

444.* Mechanics of .Producing Oil, Condensate, and Natural Gas. Part 8. Character
istics of Electric Logs. P . I .  Jones. Oil Gas J .,  23.12.44, 43 (33), 75.—The significance 
of electrical logs of wells giving resistiv ity  and  self-potential (S.P.) curves is discussed. 
A n electric log has an  S.P. curve, an d  it  m ay  have  th ree  resistiv ity  curves. One of the  
objectives of electrical logging is to  record th e  resistiv ity  of th e  p ay  in  reservoirs, b u t 
th e  resistiv ity  recorded on these logs m ay  be influenced b y  several factors. F irst, 
there  are th e  diam eter of a  well-bore an d  th e  resistiv ity  of th e  m ud in {he well-bore. 
Second, m ud filtra te  m ay  invade some beds an d  change th e  resistiv ity  of th e  invaded  
region. L astly , th e  thickness and  resistiv ity  of p ay  an d  non-pay  m ust also be taken  
in to  consideration. The S.P. recorded a t  a  given dep th  is probab ly  th e  sum  of a 
num ber of possible sources of po ten tial. T he principal sources of po ten tia l, however, 
are said to  be filtra tion  and  resistiv ity  po tentials. The S.P. curve is also influenced 
by the  resistiv ity  of m ud and  by  invasion of m ud filtrate . Control of m ud resistiv ity  
and  filtration  characteristics is ap paren tly  ju s t  as im p o rtan t to  ob tain  reliable S.P. 
curves as i t  is to  ob tain  reliable resistiv ity  curves. A num ber of curves are given and  
analysed. A. H . N .

445.* Water-Input Profile Measurements. R . L. McCormick and  R . J .  Pfister. Oil 
Gas J .,  23.12.44, 43 (33), 92.— D uring developm ent of a  m ethod  for th e  m easurem ent 
of w ater-inpu t profiles of a  well (see A bstract No. 441) d a ta  were obtained and  analysed 
to  indicate possible applications of th e  m e th o d ; these are presented  in  th is  article. 
A comparison is m ade betw een th e  profile m easured by  th e  m ethod  and  th a t  p redicted  
from  core analysis. On one well th e  beneficial effects of corrective shooting are shown. 
Three different types of selective plugging experim ents an d  a n  acidizing experim ent 
were perform ed and  th e  results com pared. A. H . N.

446.* Internal Corrosion of Tubing in Gas-Condensate Wells Measured by Recording 
Caliphers. E . H . Short, J r .  Oil G a sJ., 6.1.45, 43 (35), 46-47.— This article  describes 
an  in stru m en t which can  be ru n  inside th e  tu b in g  strings under closed-in pressure to 
determ ine th e  m agnitude of corrosion p its . The tool h as been successfully used to 
survey 12 C otton Valley O perators Com m ittee wells, and  while th e  caliper is still in  the  
developm ent stage, i t  has possibilities for rendering a valuable service. A photograph 
shows th e  instrum en t and  details. T he m etering  head  consists of th ree  |--in. steel

M
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balls 120° a p a rt, w hich  are  forced o u t against th e  w all of th e  tu b in g  b y  a  spring- 
loaded cone. T he ra tio  of th e  steel-balls trav e l to  th e  cone trav e l is 1 to  1. T he use 
of a  large-angle cone avoids th e  locking effects of th e  steel balls. As th e  steel balls 
m ove in  an d  ou t, th e  cone m oves along th e  axis of th e  tool o p erating  a  p u sh  rod , w hich  
in  tu rn  ac tu a te s  a  crosshead. A ttach ed  to  th e  crosshead is a  rod  w hich  drives a  sty lus. 
T h is sty lus records th e  changes in  tu b in g  d iam eter on  a  s trip  c h art. T here  is also a 
fixed sty lus w hich provides a  reference line on th e  ch art. T h e  str ip  c h a rt is driven 
from  a  friction  w heel on th e  lower end of th e  tool m ou n ted  on a  spring-loaded arm , 
w hich  forces i t  agaiiflst th e  w all of th e  tub ing . A continuous record  is o b tained  on 
com ing u p  ; th e  ch art is n o t m oved on lowering. A. H . N.

447.* Meohanics of Producing Oil, Condensate, and Natural Gas. Part 10. Character
istics of Reservoirs, p . I .  Jones. Oil Oas J 6.1.45, 43 (35), 49.— T he chief c h arac te r
istics of reservoir form ations a re  s tu d ied  an d  illu stra ted , th e  o u tstan d in g  one being 
non-uniform ity . P roductive  areas v a ry  from  a  few acres up  to  several tho u san d  
acres an d  th e ir  shape m ay  be circular, e lliptical, or cigar-like. I f  lim ited  b y  faults, 
th e  shape m ay  be sem icircular o r trian g u lar, or if lim ited  b y  p inch-ou ts, elongated 
a n d  sinuous. T he average p a y  th ickness w ith in  p roductive  areas ranges from  a  few 
feet u p  to  several hundred  feet. T he dip m ay  be less th a n  1°, or i t  m ay  be 90° or even 
o v e rtu rn e d . ' T he p a y  th ickness w ith  a  given reservoir ranges from  zero up  to  a 
m axim um . T he m axim um  th ickness m ay  be near th e  cen tre  of a  p ro d u c tiv e  a rea  or 
i t  m ay  be som ewhere along a  perim eter. T he porosity  of p a y  varies from  as low as 
5%  u p  to  ab o u t 35% . T he perm eab ility  of p a y  ranges from  a  frac tio n  of a  m illidarcy 
u p  to  several m illion m illidarcies. T he in te rs titia l w a te r  co n ten t of reservoirs m ay  be 
anyw here from  5%  or porosity  up  to  65% . A  b arre l of reservoir space m ay  contain  
nearly  a  b a rre l of oil or i t  m ay  co n ta in  only gas. A  com parison of th e  characteris tics 
of a  given stra tig rap h ic  in te rv a l w ith in  a  reservoir com m only show s a  v a ria tio n  from  
one well location  to  ano ther. A  stu d y  of th e  logs from  a  given w ell shows a  still 
g rea te r v a ria tio n  in  th e  v e rtica l direction. I n  sho rt, th e  o u tstan d in g  characteris tic  
of reservoirs in  non-uniform ity . N on-un iform ity  m akes one reservo ir d ifferent from  
all o thers, th e  u p p er p a r t  of th e  reservoir different from  its  low er p a r t ,  a n d  one end 
different from  th e  o ther. These vertica l an d  areal va ria tio n s a re  contro lling  facto rs in 
locating  a n d  com pleting wells. T hey  also influence p roducing  a n d  o p erating  m ethods, 
r a te  of recovery, u ltim a te  recovery, a n d  th e  c o s t/u n it of u ltim a te  recovery. These 
item s are  briefly stud ied . A . H . N.

448. Bottom-Hole Pressure Data in Conservation and Proration Work. A non. Oil 
Oas J . ,  6.1.45, 43 (35), 69.— T he m easurem ent of bo ttom -hole  p ressure  a n d  its  in te r
p re ta tio n  are  s tu d ied  a t  som e leng th . B ottom -hole-pressure gauges m ay  be obtained 
w ith  an y  desired pressure range  up  to  7000 p .s.i. In s tru m en ts  capab le  of recording 
h igh  pressures a re  less sensitive thaD low er-range in stru m en ts , th e  accuracy  of a  given 
ty p e  of gauge being inversely p ro p o rtio n a l to  th e  p ressure range. F o r  th is  reason 
th e  p ressure range of th e  in s tru m en t selected for use in  a  field or a rea  should  n o t 
g rea tly  exceed th e  m axim um  pressure to  be m easured. Gauges of th e  continuously 
recording ty p e  are recom m ended. T h e  clocks used  to  d rive  th e  ch art-ho lder m echanism  
a re  available  in  various ranges of from  1 to  72 hrs. T he h igher-speed clocks are 
preferable  for m easuring  s ta tic  p re ssu re ; th e  longer-range clocks a re  necessary on 
producing  bottom -hole-pressure tes ts . A ll exposed p a r ts  of bottom -hole-pressure 
gauges should be of m ateria ls re sis tan t to  corrosive gases, oils, a n d  w aters, a n d  to  acid. 
In s tru m en ts  should be of s tu rd y  construction , capable  of w ith s tan d in g  considerable 
sh o c k ; th is  requ irem en t is of g rea t im portance  in  th e  case of gauges w hich  a re  to  be 
used  on p roduction  te s ts  in  pum p in g  wells.

P rocedure  for m easuring s ta tic  a n d  p roducing  bo ttom -hole  p ressures a re  detailed. 
P o te n tia l de term ination  b y  m eans of bo ttom -hole  p ressures a re  also discussed.

A . H . N.

Development.
449. English Oil Field. Anon. Petrol. Engr, N ovem ber 1944, 16 (2), 254.— I n  1939 
th e  E nglish  oil o u tp u t w as 238 to n s/m o n th , b u t  now  i t  is 100,000 to n s/y ea r, from  
230 wells. T he oil is rich  in  h igh-grade lub ricating  fractions an d  paraffin  waxes.

T here h as been an  increase in  efficiency of th e  d rillin g m ethods. P o rtab le  ou tfits  are
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in  use. W ells have been com pleted in  7 days, and  th e  tim e for m oving from  site  to 
site  has been reduced to  less th a n  12 hr.

T he m ain  field is ab o u t 2 ml. long an d  \  ml. wide, th e  producing form ation  being 
2000-2500 f t . deep. T he producing life m ay  be 10-15 years, a t  decreasing rates.

G. D. H .

450. Production in the Argentine Maintained During War by Intense Activity of Y.P.F-
Anon. Oil Wlcly, 11.12.44,116 (2), 124.— W hile Y .P .F . p roduction  has increased from
12.500.000 brl. in  1940 to  16,550,000 brl. in  1943, th e  yield of p riv a te ly  operated  
properties h as hovered  round  th e  8,000,000-brl. m ark . D uring  1943 th e  Comodoro 
R iv adav ia  p roduction  rose by  723,000 brl., and  th a t  of th e  P laza  H uincu l area  by
647.000 brl. T he M endoza area  h ad  a decline of 182,000 brl., an d  there  w as a  sm all 
decline in  th e  S a lta  fields.

I n  Ju n e  1944, Y .P .F . com pleted a  1000-brl. w ildcat on th e  n o rth  side of th e  Rio 
Deseado, 45 m l. southw est of Comodoro R ivadavia. T he 10-ft. producing zone was 
5261 ft. deep. O ther wells h ad  been abandoned in  b asa lt sills a t  h igher levels. Nine 
pays have  been logged, b u t only th e  deepest has been tested . D uring 1943 developm ent 
drilling was less th a n  in  th e  th ree  preceding years, and  th e  bu lk  of th e  97 com pletions 
were in  th e  Comodoro R ivadav ia  f ie ld ; 44 wells were successfully deepened. The 
decline in drilling is a ttr ib u ta b le  to  deterioration  of equipm ent and  th e  difficulties of 
obtain ing new  supplies from  U.S.A. A certain  am oun t of equipm ent is being m an u 
factu red  in  A rgentina.

T he Comodoro R iv adav ia  field has been considerably extended to  th e  east, under 
th e  Gulf of S t. George. Deeper p ays have been opened in  some areas. T he P laza 
H uincu l field is being extended to  th e  w est an d  south, and  a  new  deep p ay  is being 
developed in  th e  T upungato  field of M endoza Province.

Geological an d  geophysical investigations reached th e ir all-tim e peak  in  A rgentina 
in  1943 an d  1944. G reatest a tten tio n  is being p a id  to  th e  eastern  fro n t of th e  Andes, 
and  surveys are also proceeding alm ost to  th e  A tlan tic  coast th rough  th e  southern  
p a r t  of th e  province of L a  P am pa and  n o rthern  R io Negro. G ravim etric, m agnetic, 
an d  seismic surveys are being m ade. G. D . H .

451.* Summary of Completions. Anon. Oil Gas J .,  25.11.44, 43 (29), 128.—D uring 
October 1944, 2217 wells were com pleted in  U .S.A. 1194 found oil an d  215 found gas.

The com pletion results are sum m arized by  S ta tes an d  d istricts, and  th e  footage and  
num ber of wells in  different d ep th  ranges are given. G. D . H .

452. Mexico Headed for Minor Place in Early Post-War World Petroleum Affairs.
C. Vinson. Oil W kly, 11.12.44, 116 (2), 128.— T he yield of existing fields in  Mexico 
has been m ain tained  and  new  producers drilled in  th e  rich  Poza R ica area  have kep t 
up. production , b u t th e  p o ten tia l has declined because of th e  absence of new  dis
coveries. Only 5 w ildcats have been drilled by  Pem ex betw een th e  1938 expropriation  
an d  Septem ber 1944. T he failures were 4 ml. w est of th e  old Dos Bocas well, searching 
for a s tru c tu re  en echelon w ith  th e  Golden L ane ; ab ou t 30 ml. southw est of Panuco ; 
south  of th e  Golden L ane area. W ildcats are now being drilled ju s t  sou th  of th e  Texas 
border, 15 m l. w est of th e  old Golden L ane s truc tu re , and  ju s t  n o rth  of th e  T uxpan  
river, and  ju s t sou th  of th e  Poza R ica  field.

The M exican p o ten tia l is now  estim ated  to  be 145,000 b rl./d ay , and  to  be declining 
by  10% per year. Dom estic consum ption is ab ou t 90,000 b rl./d ay . I n  1943, th e  
production  averaged 95,600 b rl./d ay , 56,180 brl. being from  Poza R ica, an d  13,000 brl. 
from  th e  Isthm us area. I n  th e  m iddle of 1944 th e  production  was 100,900 brl./day .

Pem ex will p ay  in  salaries and  social benefits 51%  of th e  value of production, as 
com pared w ith  th e  average in  o ther industries of transfo rm ation  of 17-7%. M ounting 
operating costs a re  being passed on to  th e  public.

Tables show th e  drilling ac tiv ity  and  th e  production  an d  p roducing well da ta .
G. D . H .

453. East Indies Post-War Prospect. Anon. Oil W kly, 11.12.44, 116 (2), 134.— 
Before th e  w ar Sum atra  produced 39,220,000 brl. of oil p er year, Borneo 13,394,000 
brl., Ja v a  6,216,000 brl., G eram  740,000 brl., and  B urm a 8,140,000 brl. U ndoubtedly
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th e  Jap an ese  have  been ob tain ing  oil from  th e  E a s t Indies. I n  1936, J a p a n  p roduced  
8 %  (2,960,000 brl.) of its  consum ption.

T he Borneo fields a re  in  th e  Sam arinda area. Oil is p roduced  in S u m a tra  in  th e  
P alem bang, D jam bi, an d  A chin areas.

I t  is estim ated  th a t  d estruction  a t  T arak an , B alikpapan , a n d  P a lem bang  c u t off 
88%  of th e  oil available in  th e  Indies. R esto ratio n  of th e  p roducing wells is a  slow 
m atte r . G. D . H .

454. England Breaks Into Oil-Producing Ranks with 50,000 barrels Monthly. Anon. 
Oil W kly, 11.12.44,116 (2), 144.— G reat B rita in  now  h as 238 wells p roducing  an  average 
of a b o u t 50,000 b rl./m o n th . T he oil is of paraffin  base. G. D . H .

455. Wells Completed in United States in Week Ended December 9, 1944. Anon. 
Oil W kly, 11.12.44, 116 (2), 171.— 422 field wells (280 g iving oil a n d  43 giving gas) and 
82 w ildcats (8 giving oil an d  one giving gas) were com pleted in  U .S.A . during’ the 
week ended 9th Decem ber, 1944. T he com pletion resu lts a re  sum m arized by S tales 
a n d  d istric ts. _ G. D . H .

456.* Rate of Completing Wells Lower During November but Many Rigs in Operation.
A non. Oil W kly , 18.12.44, 116 (3), 14.— In  th e  five weeks ended 2nd D ecem ber, 1944, 
U .S.A. well com pletions averaged 484 pe r week, com pared w ith  528 p e r week in 
O ctober, 539 in  Septem ber, an d  440 per week in  N ovem ber, 1943. F o r  th e  first eleven 
m o n th s of 1944 w eekly average com pletions w ere 458, 26-6%  h igher th a n  in  the  
corresponding period of 1943.

I t  appears th a t  th e  1944 to ta ls  w ill closely ap p ro ach  th e  goal of 24,000 new  wells 
set by  P.A .W .

E xcep tin g  A rkansas, N o rth  L ouisiana, an d  N ebraska, p rac tica lly  a ll S ta tes  and  
d istric ts have  h a d  m ore drilling in 1944 th a n  in  1943. A bove average increases have 
occurred  in  T exas (42% ), California (37% ), South  L ouisiana (40% ), Mississippi 
(120% ), K en tu ck y  (86%), M ontana (45% ), New Mexico (54% ), W est V irginia (40%), 
a n d  W yom ing (38% ).

T he U .S.A. com pletions for N ovem ber an d  th e  first eleven m o n th s of 1944 are 
sum m arized b y  S ta tes an d  d istric ts, w ith  some 1943 figures for com parison.

G. D. H .*

457.* Six-Well Peruvian Field Averages 100 Barrels Daily. A non. Oil W kly , 18.12.44,
116 (3), 54.— T he 6 wells of th e  B lue Goose field of eas te rn  P e ru  a re  averaging 100 
b rl./d ay  each. T he field’s p o ten tia l is estim a ted  a t  2700 b rl./d ay . B o th  crude and 
p ro d u c ts  are being sen t dow n th e  A m azon. G. D . H .

458.* Wells Completed in United States in Week Ended December 16, 1944. Anon. 
Oil W kly, 18.12.44, 116 (3), 55.— 373 field wells an d  81 w ildcats w ere com pleted in 
U .S.A. during  th e  week ended 16th D ecem ber, 1944. 249 of th e  form er an d  9 of the
la t te r  found  oil, an d  37 of th e  form er an d  3 of th e  la t te r  found  gas. T he resu lts of the  
com pletions are sum m arized  b y  S ta tes an d  d istric ts. G. D. H .

459.* Production in Russia’s Emba District Declines. A non. Oil W kly , 25.12.44, 
116 (4), 63.— I n  4 of th e  8 know n producing fields of th e  E m b a  d is tr ic t th ere  a re  now 
only pum ping  wells. T he daily  y ield  of all th e  fields of th is  region is believed to  be 
less th a n  30,000 b rl./d ay , m ost of w hich comes from  Dossor, K oschagyl, Kom som olski, 
and  M akat. T he pum ping  fields are Iskine, K u lsary , B ek Beke, an d  B aychonas.

G. D . H .

460.* 24 Wells Now Producing in Casabe Field, Colombia. Anon. Oil W kly , 25.12.44,
116 (4), 63.—Two new  wells, each w ith  a  capacity  of 1000 brl. /day , a t  Casabe, bring 
th e  to ta l  num ber of producers to  24. This field is 15 km . w est of th e  L a Cira field on 
th e  w est of th e  M agdalena. G. H . D.

461.* Yield from Brazil’s Bahia Wells is 150 Barrels Daily. A non. Oil W kly , 25.12.44,
116 (4), 63.—T he 6 producing wells in  th e  3 producing areas of th e  B ah ia  T rough  area  
a re  giving only 150 b rl./d ay . G. D . H .



ABSTRACTS. 1 51  A

462.* Wells Completed in United States in Week Ended 23rd December, 1944. Anon. 
Oil W kly, 25.12.44, 116 (4), 64.— 377 field wells (238 giving oil an d  49 giving gas) and
70 w ildcats (11 giving oil and  1 giving gas) were com pleted in  U .S.A. during th e  week
ended 23rd Decem ber, 1944. T he com pletion results a re  sum m arized by  S ta tes and  
d istric ts. G. D. H .

463.* Venezuela Well Completed. Anon. Oil W kly, 1.1.45, 116 (5), 51.—T he eighth 
well of th e  Mercedes field was ab o u t to  be com pleted in  m id-D ecem ber. T here are 
seven shu t-in  producers, w ith  ab o u t 550 acres proved. G. D. H .

484.* Wells Completed in United States in Week Ended December 30, 1944. Anon. 
Oil W kly, 1.1.45, 116 (5), 55.— 385 field wells (253 giving oil and  33 giving gas) an d  64 
w ildcats (8 giving oil and  5 giving gas) were com pleted in  U .S.A. during  th e  week 
ended 30th Decem ber, 1944. T he com pletion results a re  sum m arized by  S ta tes and  
d istric ts. G. D. H .

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

465.* The Application of Polyvinyl-Acetal Coatings for the Gasoline-Proofing of 
Concrete. S. N. U shakov, E . M. L av re n t’eva, L. I . M edvedeva, and  E . I .  Gretzova. 
J .  A pp l. Chem. (U .S .S .B .), 1944, 17, 125—136.— E xperim ents were m ade w ith  films of 
polyvinyl-acetate, poly v inyl-ethylal, and  poly v iny l-bu tyral. The films h ad  a  thickness 
of 0 -1- 0-2 m m ., and  th e  effect of th e  add ition  of plasticizers and  fillers on m echanical 
properties, swelling in w ater an d  gasoline, and  perm eability  to  w ater and  gasoline and  
th e ir vapours, w as studied. A n azeotropic m ix tu re  of b u ty l ace ta te , to luo l, and 
E tO H  (50 : 35 : 15) was used as so lv en t; th e  concen tra tion  of solution varied  from  
7-5% to  15%, depending on th e  solute viscosity. The results show these coatings to  
be satisfactory  for p reven ting  th e  passage of gasoline and  of w ater th rough  concrete. 
E xcellent adhesion is ob tained  betw een th e  p ro tec tive  coating an d  th e  concrete.

V. B.

466. Economic Factors of the Corrosion Problem. H . C. Gear. Petrol. Engr, Ju ly  
1944, 15 (11), 128.— A study  is m ade of yhe economic factors re la ting  to  th e  deprecia
tion  of pipe-linp system s due to  co rrosion ; in  p a rticu la r th e  depreciation caused by  
th e  d iminu tion  in  service life due to  th e  selective and  concen tra ted  a tta c k  of corrosion 
causing “ m orta lities ” of u n its  of pipe and  th e  need for repairs and  replacem ents. 
T he renewal of p roperty  u n its  of a group installation  in  a like environm ent will follow 
some definite p a tte rn , w ith  th e  ra te  of renewal reaching th e  m axim um  a t  th e  average 
life of th e  group. T he annual renew al curves calculated by  K u rtz , W infrey, M arston, 
and Agg are developed by trea tin g  each renew al as an  original group installation  which 
will have th e  same m orta lity  frequency characteristics as th e  original group installation . 
Sound results are n o t developed w hen th is  system  is applied to  a  group installation  
of un its  such as jo in ts of steel pipes. I t  is comm on experience th a t  w hen a  large 
num ber of u n its  of steel pipes are laid  underground there  will be a  diversity  in  th e  
ra te  a t  which th e  renewal of these u n its  w ill be required during  successive service 
years. The ra te  of failure is a function  of service age, corrosion in tensity  of th e  soil, 
and  protective resistance to  corrosion offered by coatings, and  is n o t m ateria lly  affected 
b y  any  diversity  in -th e  quality  of th e  p ipe itself. T hus th e  renew al will be subject 
to  th e  same external condition th a t  b rough t ab o u t th e  failure of th e  original un its , 
and  its  m o rta lity  characteristics will conform  to  th a t  of th e  un its  replaced ra th e r th an  
to  th a t  of th e  group tak en  as a  whole. This will have a  profound bearing on the  
developm ent of m o rta lity  frequency d istribu tion  curves. T he re la tive  economic 
w orth of any p a rticu la r m ethod  of pipe p ro tection  m ust be established by  a  comparison 
of its overall cost w ith  th a t  of o ther m ethods of p ro tec tion  an d  th e  overall cost of no 
protection  a t  all.

A n analysis of th e  p a s t m o rta lity  experience of a  group of sim ilar un its  th a t  have 
been subjected to  th e  sam e ex ternal conditions will indicate fu tu re  m o rta lity  character
istics of those un its . W hen replacem ent and  renew al d a ta  are m eagre, th ey  m ust be 
supplem ented by  o ther da ta . T he to ta l annual repairs developed by  case-history 
and  th e  extrapolation  of these d a ta  provide a  basis on  which to  estim ate  th e  fu tu re
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behav iour of a  p o ten tia l liab ility . T he u ltim a te  in  any  prob lem  is to  a rriv e  a t  th e  
cost of th e  continuous service. T he term s such as service life, service age, average 
life, an d  m o rta lity  frequency d is trib u tio n  curve are  defined, a n d  basic m ath em atica l 
form ulas a re  developed in  appendices. G. A. C.

467. Pipe Protection on the Big Gas Line. S. T hayer. Petrol. E ngr, N ovem ber 
1944, 16 (2), 188-196.— The construction  of th e  Tennessee Gas an d  T ransm ission Co. 
line w as designed w ith  th e  ob ject of securing freedom  from  corrosion, an d  is based  on 
th e  accum ulated  experience of o th e r com panies. F ro m  these  d a ta  a n d  from  soil 
exam inations i t  w as decided to  coat an d  w rap  1045 m iles of th e  line betw een  Corpus 
Christi an d  cen tra l K en tucky . C oal-tar enam els w ere used  for coating , th e  ty p e  
depending on a ir tem p era tu re  a t  th e  tim e  of laying, a n d  th e  coated  p ipe  w as w rapped 
w ith  15-lb. asbestos pipe-line fe lt. Coating procedure  a n d  m eth o d  of app lication , 
w ith  special a rrangem ents m ade for riv er crossings, a re  described a n d  illustra ted . 
P a rtic u la r  a tte n tio n  was p a id  to  inspection  of coating , ho liday  detecto rs were em 
ployed, and  care tak e n  to  ensure rep a ir of an y  fau lts  detected . T he jo b  w as so 
organized th a t  coating  d id  n o t delay  construction , an d  ac tu a lly  as m uch  as 2 miles of 
p ipe was coated  in  a  single day. P o rtions of th e  line in  rocky  co u n try  h av e  n o t been 
coated , as no serious corrosion is an tic ip a ted . I t  is in ten d ed  la te r  to  ap p ly  cathodic 
p ro tec tio n  to  th e  whole line, an d  prelim inary  tria ls  ind ica te  th a t  a  v e ry  substan tia l 
red uction  in  cu rren t requ irem ents has been achieved as a  resu lt of th e  m ethod  of 
coating  an d  w rapping applied, and  also of th e  em phasis p laced  on inspection  a n d  repair 
of de tected  fau lts  found during  construction  of th is  line. R . A. E .

468. The Oil Pipe-Line. Anon. Industr. Chem., 1945, 21, 66-70.— Over 2400 million 
gals, of pe tro leum  p roducts have  been carried  b y  p ipe-lines linking B ritish  w est coast 
p o rts  to  consum ing centres. T he n e tw ork  cost over £7 m illion an d  requ ired  80,000 
tons of steel. T here are no w elded jo in ts. T he designed w orking pressure  is 600 p.s.i., 
p um ping  being m ain ly  b y  electrical cen trifugal pum ps. F . S. A.

469.* Pipe-Line Underground Storage Grid Covers Britain. A non. Petrol. Times,
20.1.45, 49 (1239), 43.— A descrip tion  is given of th e  1000-mile leng th  of pipe-line 
b u ilt in  B rita in  during  th e  period 1941-1944 for th e  tra n sp o rt of m o to r gasoline, 
av ia tio n  gasoline, kerosine, an d  vaporiz ing oil. 80,000 to n s  of steel w ere used, and 
th e  d iam eter of th e  pipes w as 4—12 ins., m ore th a n  h a lf being in  8-in. d iam eter. The 
cost w as ab o u t £7 m illion. T he capacity  perm its  of a  cu rren t average daily  ra te  of 
5 m illion Im p . gals., an d  up  to  th e  end  of 1944 over 2400 m illion Im p . gals, h a d  been 
tran sp o rted . F ive pipe-lines have  been constructed , one from  th e  sou th-w est po rts 
to  th e  L ondon area , a second from  th e  n o rth -w est coast p o rts  to  th e  sou th , and  a 
th ird  being th e  so u th  coast Spur from  th e  sou th-w est L ondon line. T he fo u rth  and  
fifth  lines a re  th e  100-octane grid  (W estern P o rts  circuit) an d  th e  so u th  a n d  eas t coast 
extensions w hich  handles o th er p roducts as well as 100-octane fuel.

T he p um ps used on th e  system  are m ain ly  of th e  cen trifugal ty p e , d irec tly  driven 
b y  electric m otors ; an d  th e  to ta l  horse-pow er of th e  pum ping  s ta tio n s  is over 20,000.

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.
470. Cities Service Lake Charles Refinery and Butadiene Plant now on Stream. J. H.
K unkel. Petrol. E ngr, Ju ly  1944, 15 (11), 68.— T he basic refinery, com pleted  in  21 
m onths, occupies 550 acres of a  2500-acre t ra c t  n ea r L ake Charles, Louisiana.

T he refinery is a t  p resen t runn ing  a t  50,000 brl. p er day , an d  is designed for a 
th ro u g h p u t of 80,000 brl., b u t i t  is expected  th a t  th is  w ill be exceeded b y  30% . The 
end  p roducts a re  100-octane an d  secondary av ia tio n  gasolines, b u tan e-bu ty lene  
charge for th e  b u tad iene  p lan t, m o to r gasolines, kerosines, furnace oil, fuel oil, and 
asp h a lt.

T he basic refinery consists of tw o topp ing  un its , th ree  fluid ca ta ly tic  c racking un its ,
tw o sulphuric acid  a lky la tion  u n its , a  desalting  an d  deasphalting  u n it, a  s tra ig h t-ru n



gasoline frac tiona ting  and  therm al reform ing u n it, a  gasoline recovery and  frac tiona ting  
un it, a  trea tin g  p lan t, an  acid p lan t, and  a n  ethylizing p lan t.

Two high-pressure boilers each generate 325,000 lb. per hour of superheated  steam  
a t  a  pressure of 825 lb. per sq. in., and  a  tem pera tu re  of 850° F ., six low-pressure boilers 
w ith  four generating 120,000 lb. p e r  hour each of steam  a t  a  pressure of 250 lb. per 
sq. in ., an d  tw o generating 200,000 lb. p er hour each a t  th e  sam e pressure. Two 
bleed-type tu rbo-generators generate 31,250 kva. (25,000 kw.) each, of which less 
th a n  ha lf is used in  th e  refinery, w ith  th e  balance going to  th e  bu tad iene p lan t and  a 
nearby  copolym erization p lan t. Storage facilities include 18 cone-roof crude storage 
tanks, 11 w ith  a  capacity  of 80,000 brl. each, and  7 w ith  a  capacity  of 55,000 brl. each. 
T here a re  66 spheroids an d  tan k s of various capacities and  15 finished p roducts storage 
tan k s  each of 100,000-brl. capacity .

T he topping u n its  process W oodlawn, Jennings, an d  E a s t Texas crudes. The 
stra ig h t-ru n  frac tiona ting  u n it takes in th e  360° F . end-point gasoline overhead from  
th e  topping  u n it in  add ition  to  n a tu ra l gasoline.

T he principal com ponents of th is  u n it are : a  reboiler furnace, p refractionator, 
depropanizer, debutanizer, and  deisopentanizer towers. T he desalting u n it is for 
p roducing th e  m axim um  charge for th e  cata ly tic  cracking u n i ts ; an d  th e  deasphalting 
u n it is to  rem ove salt, deleterious to  th e  cata lyst, from  th e  crude. T he th ree  fluid 
cata ly tic  cracking u n its  em ploy a  syn thetic  powder cata lyst, to  produce C4s for 
butad iene and  a lkylate . These p lan ts  also produce furnace an d  heavy  gas oils.

H eavy  n a p h th a  from  th e  s tra igh t-run  frac tiona ting  u n it is th e  charge for th e  therm al 
reform ing u n it. A very  flexible gas recovery an d  fractionation  u n it  provides 100 plus 
octane an d  secondary av ia tio n  gasolines, b u t is so designed th a t  in  th e  post-w ar era 
tw o of th e  u n its  will m ake m otor gasoline.

Clay trea ting , acid, caustic and  m ethanol trea ting , caustic washing, inhibiting, and  
sw eetening u n its comprise th e  trea tin g  p l a n t ; and  spen t sulphuric acid  from  th e  
a lky lation  u n its  an d  trea tin g  p lan ts  is regenerated  to  produce 98%  w hite sulphuric 
acid on th e  acid p lan t.

The butadiene p lan t occupies 85 acres adjoining th e  refinery ,'and  is designed for th e  
m anufacture  of 55,000 tons of butad iene p er year. I t s  p ro duct is supplied to  a 
neighbouring copolym erization u n it, operated  by  th e  Firestone T yre  an d  R ubber Co.

G. A. C.

471. The Maintenance and Repair of Refinery Turbines. G. G. Coombs. N at. Petrol. 
News, Technical Section 2, 6.9.44, 33 (36), R . 590.— A procedure is described for th e  
m aintenance an d  repair of refinery tu rb ines by  m echanics experienced in  o ther p re 
cision m echanical w ork, ra th e r  th a n  by  th e  m anufactu rers’ specialists. A m ajor 
repair job to  a  335 h .p . 6-stage condensing tu rb in e  having an  operating  speed of 
4320 r.p .m ., and  driving a  centrifugal w ater-pum p through  a  reduction  gear, is 
described in  detail. F u ll instructions are given on how  to  d ism antle th e  tu rb ine , th e  
precautions to  be tak en  to  ensure th e  best results in  se tting  th e  b lades ; and  on b a lanc
ing th e  wheel. T he effect of h ea t (when th is  m ust be em ployed to  rem ove th e  wheel) 
on th e  blades is stressed. T he cleaning of corroded tu rb ine  ro tors by  sand  blasting, 
and  th e  location of v ib ration  b y  m eans of a  v ibrom eter and  its  correction, are described.

G. A. C.

472. Processing of West Texas Sour Crudes. L. R. Gray. Petrol. Engr., October 
1944, 16 (1), 160-178.— See A b stract No. 61. R . A. E .

Solvent Extraction and Dewaxing.
473. Modem Lubricating Oil Plant at Marcus Hook. P. D. B arton . Petrol. Engr, 
O ctober 1944, 16 (1), 206-218.— A new  p lan t for producing oils of high-viseosity index 
has recently  been p u t  in to  operation  a t  th e  M arcus H ook Refinery of th e  Sun Oil Co. 
T he u n it is designed to  process up  to  14,600 brl. a  day  of charging stock, which con
sists of tow er bo ttom s from  4 crude un its , th e  proportions of w hich are  capable of 
ad justm ent.

The u n it consists of five sections
(1) A vacuum  d istillation  u n it in w hich th e  residue is topped  to  rem ove u n 

w anted ligh t fractions, leaving a  residue of th e  desired properties.
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(2) A Duo-Sol ex tractio n  u n it in w hich th e  residue from  (1) is tre a te d  w ith  
p ropane an d  “ selecto.”

(3) A n M .E .K .— benzole dew axing u n it w ith  th e  necessary  au x iliary  u m ts  for 
solvent rem oval from  oil and  wax.

(4) A dew axed oil re ru n  u n it, in  w hich th e  dew axed oil is h ea ted  w ith  F iltro l 
clay, an d  bo ttom s from  th e  v acuum  flash tow er, conta in ing th e  clay, passed  to  a 
ro ta ry  d rum  pre-coat filter a t  a  tem p era tu re  of 300-400° F . for rem oval of the  
clay. T he d istillates requ ire  no fu rth e r trea tm e n t.

(5) A blending an d  packaging u n it.

A t p resen t th e  p la n t operates on M id-C ontinent an d  Gulf C oast oils for production  
of av ia tion  and  h eav y -d u ty  lubricating  oils. T he various sections of th e  p la n t and 
featu res designed to  p rov ide m axim um  flexibility  of operation  are  described and 
illu stra ted . R- A. E .

Cracking.
474. Deeper Cracking Triples Butylene Yield from Naphtha Reformer. Anon. N at.
Petrol. News, Technical Section  2, 6.9.44, 36 (36), R -576 .— Y ields of bu ty lene  using 
60° A .P .I. w ide-cut n a p h th a  as feed-stock have  been found  to  be 194%  g reater a t  
severe reform ing tem p era tu res th a n  a t  m ild  reform ing on a  n a p h th a  reform ing u n it 
operated  b y  S tan d ard  Oil Co. (Ohio). T here is also a  46-6%  increase in  C FR —R 
octane num ber. D a ta  a re  given on th e  dim ensions of tow ers, d rum s, an d  exchangers 
used, an d  on th e  h isto ry  of th e  developm ent of severe operating  conditions w hich is 
given for seven runs.

W ith  th e  flow -chart for th e  n a p h th a  reform ing u n it  is a d iagram  of fu rnace an d  tube 
arrangem en t a fte r  m odification of th e  convection an d  ra d ia n t sections. T es t con
ditions an d  yields from  th e  process on  th ree  ru n s  a re  tab u la te d , an d  resu lts  correlated 
on charts  from  w hich yields from  charge stocks sim ilar to  those used  in  th e  process 
m ay  be predicted .

T he effect of th e  high tem p era tu res on th e  equ ipm ent h as been th a t  a lth o u g h  several 
failures of carbon steel header boxes in  th e  ra d ia n t section hav e  occurred, a n d  th e  ra te  
of tu b e  renew al has increased 13% , th ere  is a  general decrease in  th e  corrosion ra te  on 
th e  tub es a n d  frac tiona ting  equ ipm ent over a  period  of th ree  years, d u ring  th e  last 
ha lf of w hich tim e th e  severe tem p era tu re  operating  conditions have  prevailed . Feed 
stocks during  th a t  period  averaged  0-25% su lphur co n ten t in  1941, 0-38%  in  1942, 
0-42%  in  1943, an d  0-36%  in  th e  first ha lf of 1944. F u tu re  tu b e  replacem ents will be 
m ade w ith  2 % chrom e steel tu b in g  contain ing  a  slight am o u n t of silicon. P a r t  of the 
decrease in  corrosion in  tu b es an d  vessels m ay be due to  use of alloy equ ipm ent and 
linings.

H eavy  coking in  th e  release line an d  separa to rs w as finally e lim ina ted  by  using T ar 
quench stock, resu lting  in  a  drop in  tem p era tu re  of th e  sep a ra to r to p  to  450-480° F ., 
and  by  m oving th e  quench p o in t so th a t  th e  quench stock w as in tro d u ced  ju s t  ahead 
of th e  separa to r in le t. R uns w ith o u t shut-dow ns due to  coking hav e  now  approached 
2000 hrs. G. A. C.

Polym erization.
475. Polymerization of fsoButene over Hydrosilicate Catalysts. Part EQ. B. A.
K azansk ii and  M. I .  R ozengart. N a t. Petrol. N ews, Technical Section  2, 6.9.44, 
36 (36), R . 643.— Phosphoric acid  cata ly sts  an d  G ayer syn the tic  a lum in ium  silicate 
a re  sim ilar w ith  respect to  th e  character of th e ir  polym erizing an d  isom erizing effects 
on  isobutene, producing p roducts of sim ilar com position. T heir ac tiv ities also 
resem ble each o ther, a lthough  th e  G ayer p ro d u c t fatigues m ore rap id ly . Since n a tu ra l 
alum inium  silicates of th e  floridin or Jap an ese  acid-clay ty p e  an d  sy n th e tic  alum inium  
silicate p rep ared  by  G ayer an d  contain ing  no free a lum ina easily polym erize olefinic 
hydrocarbons, i t  is concluded th a t  a  hydroalum inosilicate d is trib u ted  on th e  surface 
of th e  silica gel is th e  active  agen t. , Also all these  substances are  acidic, th u s  accounting 
for th e ir  efficiency.

Zinc an d  thallium  cata ly sts  p repared  by  th e  G ayer m ethod  were unab le  to  polym erize 
fsobutene. A  ca ta ly st p rep ared  in  th e  sam e w ay an d  con tain ing  th o riu m  decreased 
rap id ly  in a c tiv ity  w hen polym erizing isobutene, an d  th e  ca ta ly s t could n o t be revived.

G. A. C.
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Special Processes.
476.* Synthetic Lubricants from Cracked Distillates. M. G. Mamedli. Petroleum, 
J a n u a ry  1945, 8 (1), 6.— See A b strac t No. 546, 1944. R . A. E .

477. Manufacturing Processes for High-Octane Aviation Gasoline. E . V. M urphree. 
Petrol. E ngr, N ovem ber 1944, 16 (2), 118E-119.— D evelopm ents in  respect of q u an tity  
and  q uality  of aviation-fuel p roduction  since 1935 are outlined. P resen t-day  practice 
is to  blend base stocks, blending agents, and  T .E .L ., so th a t  availab ility  depends on 
th e  quality  s tan d ard  an d  th e  allowable T .E .L . co n ten t of th e  finished fuel.

T he first blending agen t, m ade available com m ercially in  1935, w as H ydro-dim er— 
i.e., hydrogenated  di-isobutylene ob tained  by  polym erization of isobutylene by  th e  
cold-acid process. In  early  1938 th e  m anufacture  of H ydro-codim er w as commenced. 
T his p roduct is produced b y  th e  hydrogenation  of th e  co-dim er of isobutylene an d  
butene-2, ob tained  by  hot-acid  polym erization. The increase in  blending agen t 
ob tainable  b y  th is  process, as com pared w ith  H ydro-dim er, was still insufficient, and  
eventually  th e  a lky la tion  process was developed. T he p o ten tia l increase which th is 
process m ade available in  th e  production  of high-octane blending agents from  refinery 
gases has resulted  in  its  becom ing th e  m ost im p o rtan t process of th is  type, and  research 
is still proceeding w ith  a  view to  im proving th e  quality  of th e  a lky la te  produced. The 
extension of th e  process has, however, resu lted  in  an  overall shortage of isobutane 
obtainable b y  norm al m ethods, an d  consequently th e  isom erization process has been 
developed. This enables « -bu tane, available in  am ple quantities, to  be converted 
in to  isobutane.

The increase in  blending agen t so ob tained  necessitated  increase in  th e  production  
of suitable h igh-quality  base stocks. This problem  has been largely solved by  th e  
developm ent of cataly tic  cracking. The fluid cata ly tic  process is briefly described. 
F o rty  such units, having a capacity  of ab o u t 400,000 brl. a  day, are e ither in  operation  
or under construction. As a resu lt of th e  operation  of these p lan ts, m ore unsa tu rates , 
suitable for a lky la tion  to  blending agents, have been m ade available. O ther processes 
for production  of su itable base stocks to  which reference is m ade are : superfraetion- 
a tion  of v irgin n a p h th a  to  rem ove low-octane com ponents, hydroform ing and  also 
hydrogenation, now particu larly  applied to  cata ly tica lly  cracked gasoline fractions.

A full-scale avia tion  te s t s tan d  h as been installed  by  th e  Jersey  com pany, and  will 
be used in  th e  developm ent of im proved fuels and  for developm ent of m ore accurate 
testing  technique. R . A. E .

Metering and Control.
478. Continuous Automatic Ethyl Blending Facilities. T. H . K im hel. Petrol. Engr, 
N ovem ber 1944, 16 (2), 61-67.— T he Sun Oil Co. has installed  a  60-ton continuous 
autom ic loss-in-weight e thy l fluid blender in  its Toledo refinery. The storage area  is 
situated  m ore th a n  a  mile from  th e  refinery, an d  lacked th e  necessary facilities for 
installation  of th e  conventional b a tch -type  blender. To p e rm it refinery supervision 
and  avoid excessive pum ping, th e  continuous u n it operated  in  conjunction  w ith  an  
existing 8-in. line betw een refinery and  storage areas, and  was therefore chosen as th e  
m ost sujtable solution of th e  problem . A sm all eductor pum p takes suction  on th e  
gasoline stream  pum ped  from  refinery tan k s a t  a  p o in t ju s t  below a  v en tu ri tu b e  
installed in  th e  m ain  line, and  passes a  po rtion  of th e  gasoline th ro u g h  an  eductor, 
where i t  picks up  th e  exact am oun t of e thy l fluid required  for th e  blend in  process from  
th e  weight ta n k  an d  re tu rns i t  to  th e  m ain  stream , whence it  flows to  blending tan k s or 
m ain storage. The construction and  operation  of th e  various un its  of th e  au tom atic  
blending p lan t are described and  illustra ted . T ests carried  o u t during  a 12-hr. tria l 
run  indicated an  average T .E .L . add ition  of 1-22 m is./gal., com pared w ith  a n  objective 
of 1-2 m ls./gal. R . A. E .

P r o d u c t s .

Chemistry and Physics.
479.* Catalytic Action of Activated Alumino-silicates. A. F . N ikolaeva and  A. V- 
F rost. Bull. Acad. Sci, U .R .S .S . Cl. Sci. Tceh., 1944, 536.— Am ong th e  p roducts 
ob tained by clay trea tm en t of hexylene, 2- an d  3-m ethylpentane were identified.

V. B.
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480.* Dehydrogenation of Ethyl Alcohol over Mixed Catalysts. S. L. Lol’chuk , A. A. 
B aland in , D . N . V askevich, an d  I .  I .  Groer. J .  A p p l. Chem. (U .S .S .R .), 1944, 17, 
60-64.— R ectified e thano l passed  over a  copper/alum ina  c a ta ly s t p ro m o ted  w ith  
CdO or T i0 2 a t  tem p era tu res in  th e  range 225-350° C. y ielded p ro d u c ts  consisting 
principally  of acetic acid  (up to  19%) an d  e th y l ace ta te  (up to  38% ). V. B.

481.* Investigations on Diphenylmethane and its Derivatives. I. An Examination 
of the Catalytic Factors in the Production of Diphenylmethane. N. K . M oshchinskaya 
an d  R . L . Globus. J .  A p p l. Chem. {U .S .S .R .), 1944, 17, 76-82.— T he p rep ara tio n  of 
d iphenylm ethane according to  .the reac tion  2C6H 6 +  C H 20  =  C6H 5C H 2C6H 6 +  H 20  
requires th e  presence of sulphuric acid of a  s tren g th  <£69—70% . T he reac tion  is 
strongly  catalysed  by  th e  ad d itio n  of C H 3OH ; im purities in  th e  su lphuric  acid, 
especially iron, also have  a  beneficial ca ta ly tic  action . Y ields of d iphenylm ethane  in 
excess of 60%  are  ob tainab le . V. B.

482.* Investigations on Diphenylmethane and its Derivatives, n .  The Variation of 
Diphenylmethane Yield with the Ratio of Benzene and Formaldehyde. N. K . M osh
ch inskaya an d  R . L . Globus. J .  A p p l. Chem. (U .S .S .R .),  1944, 17, 137—143.— A 
considerably g rea te r excess of benzene is requ ired  w hen th e  process is con tinuous th an  
w hen i t  is a  b a tc h  one. T he k inetics of th e  reaction  are discussed, a n d  d a ta  a re  given 
on th e  fo rm ation  of m ore highly condensed products . I n  th e  p ro d u c tio n  of d iphenyl
m ethane  econom y m ay  be effected in  th e  use of su lphuric  acid  by  th e  continuous 
rem oval, by  distillation , of th e  w a ter form ed. V. B.

483.* Fluorine in Coal. Part m . The Manner of Occurrence of Fluorine in Coals.
H . E . Crossley. J .  Soc. chem. In d .,  1944, 63, 289-292.— T he fluorine co n ten ts  of coals 
from  all th e  B ritish  coalfields have  been de term ined  an d  show n to  be  p roportiona l to 
th e  phosphorus con ten ts. T he resu lts ob tained  ind ica te  th a t  th e  fluorine is p resen t 
as a  form  of fluo rapatite . C. F . M.

484.* Fluorine in Coal. Part IV. The Industrial Significance of Fluorine in Coal in 
Steam-raising, Gas Making, and Brewing. H . E . Crossley. J .  Soc. chem. Ind ., 
1944, 63 342-347.— A stu d y  of th e  effects of th e rm al decom position on  coals and  
tw elve fiuoride-phosphate m inerals fu rth e r supported  th e  view  th a t  fluorine occurs in  
coals as a  form  of fluorapatite . I t  also show ed th a t  w hen  coal is b u rn t  in  boiler 
furnaces p ractically  all th e  fluorine is evolved, p ro b ab ly  as e ither hydrogen  fluoride or 
silicon tetrafluoride. C. F . M.

485.* Some Observations on the Photochemistry of Fluorescent Substances. Part I.
The Quenching of Fluorescence by Nitric Oxide and the Photochemical Formation of 
Nitroxides. H . W eil-M alherbe a n d  J .  W eiss. J .  chem. Soc., 1944, 541-544.— The 
quenching of th e  fluorescence of polycyelic hydrocarbons in  solu tion  b y  n itr ic  oxide is 
described an d  discussed. I n  ch aracte r an d  ex te n t i t  is analogous to  th e  effect of 
oxygen. C. F . M.

486.* Some Observations on the Photochemistry of Fluorescent Substances. Part II.
Concentration Quenching (Self-quenching) of Fluorescence. J .  W eiss an d  H . W . W eil-
M alherbe. J .  chem. Soc., 1944, 544-547.— T he co n cen tra tion  quenching of several 
polycyclic hydrocarbons an d  of e th y l chlorophyllide h as been  in v es tig a ted  in  various 
solvents in  an  a tm osphere  of p u re  n itrogen  an d  in  th e  absence of foreign  quenching 
substances. T he p rim ary  photochem ical process of self-quenching is rep resen ted  by  
an  in te rac tio n  betw een excited  a n d  norm al molecules, a n d  th e  hyperbo lic  quenching 
equation  w as found  to  be  va lid  in  a ll th e  cases investigated .

C. F . M.

487.* The Infra-red Spectrum of Phenylacetylene. H. W . T hom pson  a n d  P . Tork- 
ing ton . J .  chem. Soc., 1944, 595-597.— T he in fra-red  ab so rp tion  sp ec tru m  of p h e n y l
acety lene has been m easured  betw een 3 a n d  20p. T he resu lts  h av e  been  corre lated  
w ith  d a ta  from  th e  R am an  spectrum , an d  a  consideration  of several re la ted  m olecules 
suggests a  series of m agnitudes for some of th e  v ib ratio n s of th e  p h en y l nuc lear skeleton.

C. F . M.
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488.* The Vibrational Spectra of Acrylonitrile and Perbunan. H . W . T hom pson and  
P . T orkington. J .  chem. Soc., 1944, 597-600.—T he spectrum  of acrylonitrile  has been 
m easured over a wide range in  th e  infra-red. A consideration of th e  results together 
w ith  R am an  d a ta  suggests a  p robable assignm ent of m agnitudes to  th e  norm al v ib ra 
tiona l m odes. T he spectrum  of a  sam ple of perbunan  has also been m easured, and  
some suggestions have  been m ade ab ou t th e  s tru c tu re  of th is  molecule. C. F . M.

489.* The Structure of Polyfsoprenes. Part HI. Ultra-Violet Absorption Spectra.
L. B atem an  an d  H . P . Koch. J .  chem. Soc., 1944, 600-606.— T he quartz  u ltra-v io le t 
absorp tion  spectra  of h ighly purified polyfsoprenes have  been found to  correspond 
closely to  those of simple ethylenes having th e  sam e degree of alkyl su b stitu tio n  a t  the  
double bond. C. F . M.

490. Heats of Combustion of Eight Normal Paraffin Hydrocarbons in the Liquid State.
E . J .  P rosen an d  F . D. Rossini. Bur. Stand. J .  Res., Wash., October 1944, 33 (4), 
255.—The hea ts  of com bustion of th e  norm al Cs, C6, C7, C8, C9, C10, C12, and  C16 paraffin 
hydrocarbons have been m easured in  an  electrically calib ra ted  bom b calorim eter (full 
details of ap p ara tu s and  m ethod  are given). T he following values in  kg.-cal./m ole 
were obtained for th e  h e a t of com bustion a t  25° C. and  constan t pressure of th e  liquid 
hydrocarbons in gaseous oxygen to  form  gaseous carbon dioxide and  w ater, all reac tan ts 
and  p roducts in th e ir therm odynam ic stan d ard  reference sta tes :—

n-pentane, 838-71 ± 0 -1 8 ; n-hexane, 994-99fl;0-20 ;
n-heptane, 115T33d;0-21 ; «-octane, 1307-54±0-25;
n-nonane, 1463-89±0-27; «,-decane, 1620-13±0-26;
«.-dodecane, 1932-73±0-39 ; n-hexadecane, 2557-58±0-68.

C. L. G.

491. The Synthesis of Complex Phenols. W . Simpson. P a in t Tech., Decem ber 1944, 
9 (108), 267.—M ethods for th e  synthesis of phenol are briefly discussed and  details 
given of th e  m ethods available for th e  synthesis of complex phenols which possess the  
necessary oil solubility for use in pain ts. F o r th e  synthesis of phenol th e  m ain  m ethods 
in  comm ercial use a re  : (1) Fusion of sodium  benzene sulphonate w ith  caustic soda, 
followed by  acidification w ith  su lphur dioxide. (2) H eating  chlorbenzene a t  high- 
tem peratu re  pressures w ith  complex caustic soda, followed by  acidification, or w ith  
sodium  carbonate, which gives phenol direct. (3) C atalytic  hydrolysis of chlor
benzene w ith  w ater vapour, which produces hydrochloric acid available for re-use in 
th e  production  of chlorbenzene.

The complex phenols m ay be ob tained  by  sim ilar syntheses to  th e  above, or by  th e  
in troduction  of alkyl and  aralky l groups in to  th e  phenolic nucleus by  action  of an  
alcohol, alkyl, or aralky l halide or a n  u n sa tu ra ted  hydrocarbon on phenol in  the  
presence of a  catalyst. A fu rth er m ethod  is th e  isom erization of a lky l or aralky l 
phenol ether. The m ethod involving th e  add ition  of u n sa tu ra ted  hydrocarbons to  
phenol is th e  one m ost widely used— e.g., production  of para-tert.-butylphenol and  
para-tert.-octylphenol from  ¿sobutylene polym ers and  phenol. C. L . G.

Analysis and Testing.
492.* Rapid Estimation of Sulphur in Gasoline. A. N. B ashkirov and  A. G. Nikolaev.
B ull. Acad. Sci. U .S .S .R .  (D iv . Tech. Sci.), 1943, 9/10, 68-69.— This m ethod  m ay be 
used for gasoline w ith  a  F .B .P . up  to  200° C. 2 gm. sam ples are used on which an  
accuracy of 0-01 % is claimed, th e  tim e tak en  being 20 m in. The ap para tus, a  sketch of 
which is given, consists of a flask, com bustion cham ber, and  absorption  vessel, th e  
whole being fitted  together w ith  ground-glass join ts. A suction pum p is used  to  draw  
products of com bustion th rough  th e  absorption vessel, and  a  sm all pressure pum p to  
regulate th e  flame. The m ethod  consists in  weighing gasoline into th e  flask, where i t  is 
evaporated by  bubbling a  stream  of a ir th rough  by m eans of th e  suction pum p, w arm 
ing if necessary. The resulting vapours are b u rn t in  a  je t  in th e  com bustion cham ber, 
th e  com bustion p roducts are absorbed, and  th e  su lphur dioxide produced is d e te r
m ined by titra tio n . A tab le  com paring results obtained by  th is  m ethod w ith  those 
obtained by the  norm al lam p m ethod  shows th a t  very  good agreem ent is obtained.

D. A.
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493.* Tribometer with an Elastic Axis for the Measurement of Kinetic Friction under 
Boundary Lubrication Conditions. M. M. K usakov  an d  K . S. K ru im . B ull. Acad. 
Sci. U .R .S .S . Cl. Sci. Tech., 1944, 275-287.—A description, w ith  draw ing, is given of 
a  new  design of in stru m en t hav ing  an  elastic steel tap e  as th e  v e rtica l axis. The 
in heren t friction  of such in stru m en ts  is th u s  claim ed to  be  elim inated . T he resu lts 
can  be  d irectly  recorded photograph ically . T h in  films of lub rican ts  were app lied  by 
d ipping th e  te s t  surface in a n  oil so lu tion  ; i t  w as observed th a t  th e  th ickness of the  
re ta in ed  oil film (m easured optically) w as dependen t on  th e  surface tension  a t  th e  
oil so lu tion /a ir boundary . E x perim en ts were carried  o u t on  th e  ad d itio n  of th e  
following substances to  tu rb in e  oil : calcium  a b ie ta te  (1-5% ), a lum in ium  n ap h th en ate  
(2-3% ), lead  n a p h th en a te  (1-5%), alum in ium  ste a ra te  (1-6%) a n d  lead  o leate  (2-5%) ; 
th e  effectiveness decreases in  th e  above order. I n  all cases th e  oil film h ad  a thickness 
of 20 m p  and  th e  load  w as 2 k g ./cm .2 T he ra te  of ro ta tio n  w as 243 r.p .m ., correspond
ing to  a  linear velocity  of 1 cm ./sec. I t  is concluded th a t  th e  a p p a ra tu s  described is 
sa tisfac to ry  for th e  re la tive  m easurem ent of th e  w ear-resistance of th in  lubricating-oil 
films, enabling evaluation  to  be m ade of th e  oiliness of th e  oil concerned. V. B.

494.* The Application of the Abbé Refractometer and the Waldmann Coefficient to 
Dispersion Measurements on Hydrocarbons. G. D . G al’p em . B ull. Acad. Sci. 
U .R .S .S ., Cl. Sci. Tech., 1944, 351-357.— T he values of n g , rig , an d  n%° a re  recorded 
for 63 p u re  hydrocarbons. F rom  these  th e re  are calcu la ted  th e  corresponding values

of W aldm ann’s coefficient Q ( =  —  - ,  Helv. Chim. Acta, 1938, 21, 1053). T he m ean
«F — «e

v alue of Q from  these, an d  a  fu rth e r 106 de term inations on pe tro leum  fractions, is 
0-2863, w hich agrees closely w ith  W aldm ann’s figure of 0-286 and  shows th e  applicability  
of h is coefficient to  hydrocarbon  analyses. T aking th e  lim iting  th eo re tical value of Q 
as 0-2905, ( =  K )  th e  difference, (K  — Q), is least for paraffins an d  m ost for arom atic 
hydrocarbons. I t  is suggested th a t  in  th e  exam ination  of h igh ly  paraffinic h y d ro 
carbon  m ix tures, a  value of Q =  0-288, an d  for h igh ly  a rom atic  m ix tu res Q =  0-283, 
should  be tak en . V. B.

495.* The Quantitative Removal of T.E.L. from Ethylized Motor Fuels. N . G. T itov. 
B ull. Acad. Sci. U .R .S .S . Cl. Sci. Tech., 1944, 537.— T .E .L . m ay  be rem oved from  bo th  
s tra ig h t-ru n  an d  cracked fuel w ith o u t affecting any  of its  o th e r p roperties , b y  th e  use 
of glacial acetic  acid. A (1 : 3 or 1 : 4) m ix tu re  of th e  sp irit an d  acid  is h ea ted  for 3 
h rs. in  a  sealed con tainer a t  80° C. an d  th e  sp irit is th en  w ater-w ashed. All th e  T .E .L . 
passes in to  th e  aqueous phase as lead  ace ta te . V. B.

496.* The Micro-Colorimetric Determination of Vanadium in Minerals and Ores by 
means Of Benzidine. I .  P . A lim arin. J .  A p p l. Chem. (U .S .S .R .) ,  1944, 17, 83-93.— 
T he m ethod  perm its of th e  dete rm ina tion , w ith in  2 h rs., of 0-02-0-5%  of V 20 5 in 
5-30 mg. of sam ple. T he te s t  is carried  o u t in  phosphoric acid  solu tion , an d  depends 
on  th e  colour produced  b y  th e  ox idation  of benzidine. T he experim en tal technique 
a n d  th e  e lim ination  (by reduction) of in te rfering  elem ents (Cr, Mm) is described.

V. B.

497.* A Laboratory Thermostatic Regulator for Gas Heating. A. L . D eadm an. 
Chem. and In d ., 1945, 4—5.— A descrip tion  is given of a  sim ple device for use in con
ju n ctio n  w ith  th e  conventional to luene-m ercury  bu lb  to  regu late  gas h ea ting . T he gas 
does n o t come in to  co n tac t w ith  th e  m ercury . C. F . M.

498.* The Vertical Mounting of Viscometers. Anon. Chem. and In d ., 1945, 39.— 
D etails are given of T ow nson an d  M ercer’s m ethod  of m oun ting  an y  ty p e  of U -tube 
viscom eter in  a  fla t T ufnol disc so th a t  th e  capilliary  tu b e  is p erpend icu lar to  th e  
underside of th e  disc to  a n  accuracy of 10 ' f. of arc. C. F . M.

499.* The Scaling of Boilers. Part V. Identification of some of the Combinations of 
Silica and of Magnesia in Boiler Scales. T. C. Alcock, L. M. Clark, an d  E . F . T h u rs to n . 
J .  Soc. chem. In d ., 1944, 63, 292-298.— T he following m inerals hav e  been identified
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for th e  first tim e as constituen ts of scales form ed either in boilers or in  p ipe lines : 
crestm oreite, 2CaO,2SiOa-3HaO ; su lphatic  cancrinite,

4N a20-C a0-4A la0 3-9Si02-2(C02,S 0 3)-3H20  ; 
periclase, MgO ; bary tes, B a S 0 4 ; th e  new  com pound, m agnesium  hydroxyphosphate, 
M g3(P 0 4)2-M g(0H )2, is som etim es a  co n stituen t of boiler scales, and  its  synthesis is 
described. In  add ition , a  detailed description is given of th e  identification and  
conditions for deposition of chrysotile, 3 Mg O • 2 S i O 2 ■ 2 H  2 O, sepiolite, 2MgO• 3SiO2■ 4H 2O, 
sodalite, 3(N aa0-A l20 3-2Si0a),2NaCl, analcite, N a2O A l20 3-4Si02’-2H20 , an d  brucite, 
M g(OH)2. The X -ray  pow der p a tte rn s  of some of these m inerals are recorded, together 
w ith  those of some m agnesium  phosphates. C. F . M.

500*. Note on the Determination of Tar Acids in Coal Distillation Products by Means 
of the Spekker Photo-electric Absorptiometer. T. S. H arrison . J .  Soc. chem. In d .,  
1944, 63, 312-313.— The phosphom olybditungstic  acid reagent of Folin  and  Denis has 
been found suitable for th e  approx im ate  de term ination  of “ ta r  acids ” in  effluents, of 
m ixed and  varied  contents, an d  th e  accurate  analysis of solutions containing single 
phenol homologues or m ix tures of constan t com position. C. F . M.

501. Further Advances in the Determination of Phenol in Coal Distillation Products by 
Means of the Spekker Photo-Electric Absorptiometer. T. S. H arrison. J .  Soc. chem. 
In d ., 1944, 63, 347-350.— T he in troduction  of th e  m ore selective m ercury-vapour ligh t 
source for th e  absorptiom etric  determ ination  of phenol g reatly  reduces th e  interference 
from  cresols and, coupled w ith  a  slight m odification of procedure, enables th e  app lica
tion  of a  “ rap id  ”  process to  th e  assay of ta r  acids and  creosotes: C. F . M.

502.* Soap-Film Calibrators. W . J .  Gooderham . J .  Soc. chem. Indr., 1944, 63, 351- 
352.—D escriptions are given of tw o form s of ap p ara tu s for checking gas m eters a t  flow 
rates up t<5 some 5 litres per m in. A  soap film is carried  b y  th e  gas up  a  calib ra ted  
tube  thus giving v isual m easurem ent of th e  ra te  of flow. C. F . M.

503. A Rapid Test for isoButane Fractions in Natural-Gasoline-Plant Residue Gases.
G. M. L iljenstein an d  W . M. Schaufelberger. Oil Gas J . ,  16.12.44, 43 (32), 96.— The 
isobutane ( +  ) te s t described is a developm ent of th e  butane-absorp tion-w eathering  
tes t for pentanes ( +  ), described by  R . N. D onaldson before th e  Californian N atu ra l 
Gas Association in F eb ruary  1935. T he pen tane  ( +  ) te s t is carried ou t by  passing a 
known volume of gas into a  m easured volum e of liquid bu tan e  solvent a t  —44° F ., and  
the  contacted solvent is w eathered  to  a  prescribed end-point tem pera tu re. T he 
isobutane ( + )  te s t is carried o u t in  exactly  th e  sam e way, b u t a t  — 110° F ., an d  w ith  a 
liquid propane solvent. I t  has th e  advantage  th a t  bo th  bu tanes and  pen tanes ( + )  can  
be determ ined in absorber residue gases, an d  th e  bu tanes m ay  be separated  in to  th e  
norm al and  isocompounds w hen th e  in take  com position and  absorption  factor are 
known. The procedure of th e  tes t, th e  absorption-w eathering  tube, and  p lates are 
described, and  th e  set-up of th e  ap p ara tu s illustra ted . The specifications for th e  two 
solvents and  for th e  therm om eters are given. S tandard ization  curves for th e  pentane- 
weathering an d  bu tane-w eathering  tests , an d  bu tanes conversion factors for different 
pentanes ( +  ) fractions, are shown. The accuracy an d  tim e required  for a  te s t are 
discussed and  shown in  com parison w ith  a  fractional analysis. W . H . C.

Crude Oil.
504. Oxidation of Heavy Hydrocarbon Oils, Pitches, and Asphaltenes of Perm Crude Oil, 
and the Origins of Pitch and Asphaltene. V. I. Zabavin. B ull. Acad. Sci. U .S .S .R . 
(Div. Tech. Sci.), 1943, 9/10, 57-67.— Perm  crude oil is subjected  to  steam  distillation, 
a fte r which a  ta rry  residue rem ains, from  which are ob tained  asphaltenes (ex tracted  
w ith  petroleum  ether), p itch  (extracted  by  silica gel and  th en  benzole), and  heavy 
hydrocarbon oil. These th ree  fractions are oxidized as follows.

The asphaltenes are oxidized by air a t  180—185° C. for 216 hrs., giving products 
soluble in alkali, an d  very sim ilar in  th e ir com position and  properties to  gum  acids.

P itch  is oxidized by oxygen a t  180-185° C. for 492 hrs., giving a  p roduct insoluble
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in  a lkali an d  con tain ing  unchanged p itch , asphaltenes, an d  insoluble asphaltenes. 
T he asphaltenes p roduced have  a  different e lem entary  com position from  asphaltenes 
of th e  sam e petro leum . T he insoluble asphaltenes can  be m eth y la ted , g iving ap p rec i
able m ethoxy l num bers. E x am in a tio n  and  com parison of th e  e lem entary  com positions 
of asphaltenes an d  p itches from  different pe tro leum  oils an d  b itum ens w ith  those  of 
th e  p roducts of ox idation  of P erm  petro leum  p itch  show th a t  th e  p ro d u c ts  of oxidation  
are  n o t qu ite  iden tical in  com position an d  properties w ith  th e  n a tu ra l a sphaltenes of 
th e  sam e pe tro leum  oil or bitum en.

O xidation  of heavy  hydrocarbon  oils w ith  oxygen for 269 hrs. gives solid p roducts 
from  w hich  it  is possible to  separa te  unchanged  heav y  hydro carb o n  oils, asphaltenes, 
in  soluble asphaltenes, and  a  liqu id  condensate (a lig h t m obile oil). T he asphaltenes 
a n d  insoluble asphaltenes have  elem entary] com positions v e ry  close to , b u t  no t 
iden tical w ith , th e  com position of th e  n a tu ra l asphaltenes of P e rm  pe tro leum  oil. 
U nlike th e  la tte r , th ey  can be m eth y la ted . T heir fo rm ation  during  th e  process of 
ox idation  of heavy  hydrocarbon  oils is accom panied  by  a  d estructive  sp littin g  process 
w ith  th e  fo rm ation  of ligh t oils. T his suggests th a t  d estructive  processes have  taken  
place during  th e  n a tu ra l fo rm ation  of th e  heavy  com ponents of pe tro leum  oil.

D . A.

505.* The Obtaining of Lubricating Oils from “  Second Baku ”  Crudes. 8 . S. N am etkin , 
R . T eneva, S. S. N ifontova, an d  P . I .  Sanin. B ull. Acad. Sci. U .R .S .S . Cl. Sci. Tech., 
1944, 536-537.:—A new  m ethod  has been developed w hereby  Ish im b aev  crude is p re 
tre a te d  p rio r to  d istillation , so th a t  corrosion of th e  d istilling equ ipm en t an d  coke 
fo rm ation  are  dim inished. No indications as to  th e  m eth o d  are  given. Ish im baev 
crude yields residual m o to r oils w ith  C onradson values h igher th a n  existing  standards.

V. B .

506. Cracking of Latin American Crude Oils. 6. Reforming Mexican Gasolines and 
Naphthas. G. Egloff. Oil Qas J ., 9.12.44, 43 (31), 76.— T he P oza R ica  crude oils are 
b o th  paraffinic an d  n ap h then ic  in  ch aracte r, an d  v a ry  in  A .P .I. g rav ity  from  28 to  34. 
T he properties of a  ty p ica l P oza R ica  crude oil a re  show n, a n d  also those of two 
s tra ig h t-ru n  gasolines an d  a  n a p h th a  from  th e  sam e crude. These p ro d u c ts  had  
A.S.T.M . octane values of 51, 37, an d  29 respectively . O nce-through th e rm al reform ing 
of these  w as m ade in  a  p ilo t p lan t, one ru n  on th e  lig h test gasoline, an d  tw o ru n s each 
on th e  heav ier gasoline, a t  different tem p era tu res  an d  th e  sam e pressures an d  charging 
r a te s ; an d  on th e  n a p h th a  a t  th e  sam e pressures, b u t  d ifferent charging ra te s  and  
tem pera tu res..^  T he gases produced  in  th e  n a p h th a  reform ing a t  th e  h ighest tem p era 
tu re  an d  lower re la tive  charging ra tes  con tained  16-9% of p ropylene a n d  higher 
olefins, w hich by  th e  H 3P 0 4 process w ould produce 6-3% polym er gasoline, having 
an  A.S.T.M . octane value of 82. I f  used  for a lk y la tio n  w ith  isobu tane, th e  olefinic 
gases would give 6-1%  of bu ty lene-alky late, calcu la ted  on th e  n a p h th a  charge, having 
an  A.S.T.M . octane num ber of 93. T he reform ed gasolines (1 an d  2) were trea te d  w ith  
1 lb. H 2S 0 4/brl. neu tra lized  w ith  caustic  soda an d  re-run  a t  a  m axim um  tem pera tu re  
of 350° F ., (2) in  add ition  w as given a  p lum bite  trea tm e n t. T he gasoline from  th e  
reform ed n a p h th a  w as p lum bite  sw eetened only. T he p ro d u c ts  h a d  th e  following 
properties :—

P ro d u c t from  operation .
Sulphur, %  .
Gum , m g ./1 00 m l., copper dish :

W ith o u t inh ib ito r .
W ith  0-025% in h ib ito r .

In d u c tio n  period, m inu tes :
W ith o u t inh ib ito r .
W ith  0-025% in h ib ito r .

O ctane num ber :
R esearch  . . .
A.S.T.M.

T he N aran jos d is tric t produces m ixed base crude oils, w hich  have  A .P .I. g rav ities 
ranging from  14 to  23, th ey  con ta in  from  4%  to  10%  of gasoline, th e ir  su lp h u r con ten t 
varies from  3-5%  to  4% , an d  th ey  have  a  parafffn-w ax co n ten t of ab o u t 4% . Two

Gasoline. N ap h th a .
1, 2. 3.
0-04 0-05 0-03

3 2 29
3 1 6

80 85 90
900 990 215

_ 74
74 — 69
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onee-through reform ing operations on N aran jos gasolines were m ade : (1) a t  760 p .s.i., 
961° F ., an d  charging ra te  of 2-05, (2) a t  770 p .s.i., 973° F ., and  charging ra te  of 1-48. 
T he gasoline yields were (1) 78-4% w ith  a n  A.S.T.M. octane num ber of 68, an d  (2) 
56-4%  w ith  75 A.S.T.M. octane value. T he propylene an d  h igher oelfins were 12-7% 
an d  15-8%, which would give 3-7% an d  8-1% of polym er gasoline or, a lte rn a tiv e ly ,
4-2%  an d  11-1% alky la te , for ru n s 1 and  2, respectively. T he unrefined p roduct 
from  th e  h igber-tem perature  and  low er-eharging-rate operation  (2), h a d  a  R eid  vapour 
pressure of 11-5 p .s.i., a  su lphur con ten t of 0-13%, w ith  gum  conten t of 22 mg./lOO ml., 
w ithou t in h ib ito r; an d  9 mg./lOO ml. w ith  0-025% in h ib ito r and  induction  periods, 
w ithou t inh ib ito r of 105 m ins., w ith  0-025% inh ib ito r, 315 m ins.

O nce-through reform ing operations were m ade on p roducts from  Tonacinc, M inanavy 
an d  T onala crude oils w hich are paraffinic ra th e r  th a n  naphthen ic  in character.

(1) A Tonacine ligh t gasoline a t  990° F ., 750 p.s.i., and  charging ra te  of 1-71, th e  
y ieldsw ere  : 67-9% gasoline, 11-8% propylene, an d h ig h e r olefins, w hich would produce
5-2% polym er gasoline or, a lte rna tive ly , 8-25% alkyla te .

(2) A M inanavy m edium  gasoline, a t  990° F ., 750 p .s.i., and  charging ra te  of 1-99 ,- 
th e  yield  of gasoline w as 64-2%.

(3) A  T onala n ap h th a , a t  975° F ., 500 p .s.i., and  charging ra te  of 1-98 ; th e  yield of 
gasoline w as 78-7%.

T he th ree  p roducts were acid refined, neutralized , an d  re-run  a t  a  tem p era tu re  no t 
exceeding 350° F . All h a d  A.S.T.M. octane values of 72, none required  a gum  
inhibitor, an d  w ith  0-025% inh ib ito r h ad  h igh induction  periods. W . H . C.

Engine Fuels.
507. Diesel Fuels from the Synthine Process. Anon. N at. Petrol. News, Technical 
Section 2, 6.9.44, 36 (36), R . 585.— The Synthine (Fischer-Tropsch) process is a  source 
of diesel fuels w hich surpass any  m ade from  crude petroleum . T he N avy  D epartm ent 
is m aking tes ts of a  new high-cetane ra tin g  diesel fuel which, from  its  description, is 
th a t  produced b y  th e  Synthine process from  n a tu ra l gas. F ischer-T ropsch oils are 
h ighly  paraffinic, an d  those boiling in  th e  range of 200-300° C. have  a cetane num ber 
of 100, and  w hen d ilu ted  w ith  t a r  oils or heavy  petro leum  oils give a  sa tisfactory  
diesel fuel.

A diesel-fuel fraction  of ab o u t 85 cetane num ber can  be p repared  b y  cracking 
F ischer-T ropsch wax. S tra igh t Synthine diesel fuels have a  d raw back in th e ir high  
solidification po in t, ab o u t 2° C.

The cost of Synthine cjresel fuels is h igher th a n  th a t  for petroleum -derived diesel 
fuels, b u t extensive research has been conducted for some years by  several companies, 
and  lower costs should result. I t  is reported  th a t  th e  T exas Oil Co. is to  construct an  
§880,827 pilo t p lan t for th e  Synthine process a t  its  Los Angeles refinery. The low 
cost of diesel fuels an d  h igher th erm al efficiencies in  operation  have created  a  wide 
scope of application  for th e  diesel engine. T he Synthine process offers a  new  w ay of 
obtaining high  ign ition-quality  fuels w ith o u t upse tting  th e  balance of refinery gasoline 
operation. G. A. C.

508.* Ethyl Ether for Cold Starting. A non. Petroleum, Ja n u a ry  1945, 8 (1), 11.—  
A pplication of e th y l e ther to  th e  in take  a ir of diesel engines to  assist sta rtin g  in  cold 
w eather is comm on practice. R esu lts of tes ts  carried o u t by  G. H . Cloud and  L. M. 
Ferenczi of S tan d ard  Oil D evelopm ent Co. are briefly described. B eyond a  value of 
55, increase in  cetane value of th e  fuel gives little  im provem ent in  s ta rting , and  for 
subzero conditions se tting  po in t imposes an  upper lim it to  cetane value. T ests w ith 
o ther dopes and  doped fuels show ed lack  of correlation betw een sta rtin g  perform ance 
and  cetane value. O ther te s ts  showed th a t  v o la tility  w as n o t a deciding factor. The 
superior perform ance of e th y l e ther appears to  be due to  its  relatively  low ignition 
tem perature  and  wide range of inflam m ability . A blend of e th e r (40—50%) and  fuel 
p erm itted  sta rtin g  a t  a  lower tem pera tu re  th a n  th e  use of e ither constituen t alone, and  
th e  ether addition  lowered th e  pour p o in t of th e  fuel. W ith  th is  blend, h eating  th e  
in take a ir h ad  a  deleterious effect. T he results ind ica te  th a t  in troduction  of e th y l
e ther in to  th e  air-stream  of diesel engines w ill allow s ta rtin g  dow n to  a t  least —40° F .
w ithou t additional sta rtin g  aids, prom  ding th e  crankcase lu b rican t and  cranking 
facilities give sufficient speed. R . A. E .
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Lubricants.
509.* The Mechanical Properties of Lubricating Oils at Low Temperatures, in Connection 
with the Winter Operation of Machinery. M. P . V olarovich a n d  V. L . V al’dm an. 
B ull. Acad. Sci. Ü .B .S .S . Cl. Sci. Tech., 1944, 428.— T he viscosity of lub ricating  oils 
was exam ined dow n to  — 50° C. U .S .A . av ia tion  lu b rican ts  do n o t show any  advan tage  
over U .S .S .R . oils, b u t in  th e  case of autom obile oils th e  U .S.A . p ro d u c ts  are som e
w h a t b e tte r. U .S .S .R . add itives of th e  “ p a ra to n e  ”  ty p e  give sa tis fac to ry  results. 
T he d e te rm ination  of v iscosity  a t  0° C., in  specially designed a p p ara tu s , is proposed as 
a  s ta n d a rd  U .S .S .R . te s t  for engine lubrican ts . V. B.

510.* Field Tests are Necessary to Evaluate Lubricating Oils. V. A. K alichevsky and
F . C. Savage. Oil Cas J ., 11.11.44, 43 (27), 77.— F ric tion , fluid, an d  bou n d ary  lub rica
tio n  a re  discussed, an d  th e  p roperties of lu b rican ts requ isite  for these  conditions are 
described. T he au th o rs  believe th a t  b oundary  lu b rica tio n  is p resen t in  a ll bearings 
operations. T he developm ent of add itives has h a d  a  g rea t influence on  refining 
technique. W henever add itives a re  em ployed, refining is carried  o u t w ith  th e  purpose 
of securing m axim um  add itive  response ra th e r  th a n  o p tim um  perform ance in  the  
absence of additives.

T he uses of add itives, such as p o u r-po in t depressants, v iscosity-index im provers, 
anti-w elding agents (oiliness carriers), ox idation  inh ib ito rs, detergen ts, anti-foam ing 
a n d  an ti-ru stin g  agen ts, a re  described a n d  discussed. P o u r-p o in t depresants are 
high-m olecular-w eight substances w hich can  m odify  th e  c rystalline  ch arac te r of wax, 
v iscosity-index im provers a re  also h igh-m olecular-w eight com pounds, a n d  in  con
sequence o ften  possess pour-po in t depressan t qualities. T hey  are  ad d ed  to  th e  oil in 
qu an titie s considerably g reater th a n  those norm ally  used  for depressing th e  pour 
p o in t. Curves a re  reproduced show ing th e  im provem ent in  v iscosity  index  afforded 
b y  increasing p e rcen ta tes of viscosity-index im prover. T he m ax im um  viscosity- 
index lim it of blends varies w ith  th e  ty p e  of oil an d  th e  ty p e  of viscosity-index im prover 
em ployed, th u s  affording an  easy m ethod  for ev alu atin g  q u a lity  of viscosity-index 
im provers.

A nti-welding agen ts (E .P .) afford sa tisfac to ry  oiliness or p ro tec tio n  from  seizure 
should  th e  m etals becom e in ad v erten tly  con tacted . O xidation  in h ib ito rs p ro tec t the 
oil itself from  oxidation  b y  a ir, an d  im m unize th e  m eta l b y  destroy ing  its  cataly tic  
action  b y  fo rm ation  of p ro tec tive  surface coatings. T he functions of detergents, 
anti-foam ing, an d  an ti-res ting  agen ts a re  described. L u b rica tin g  oils a re  evaluated  
on th e  basis of physical an d  chem ical tes ts , engine perform ance, a n d  field service. 
Some of th e  te s t  m ethods are  well s tan dard ized  an d  w idely accep ted , while o thers are 
of local im portance. T he re la tive  value  of te s ts  varies w ith  th e  service for w hich the 
oil is in tended . C om parisons of lab o ra to ry  an d  field te s ts  a re  given, an d  show th a t  
a c tu a l field o r road  tes tin g  is th e  only m ethod  b y  w hich  lu b rican ts  can  be evaluated  
w ith  an y  degree of accuracy. W . H . C.

511.* Boundary Lubrication. No. 3. Liquids and Additives. J .  E . Southcom be. 
Petroleum, D ecem ber 1944, 7 (12), 216.— T he behav iour of various liquids an d  additives 
u n d er b o undary  lu b ricatio n  conditions, an d  th e  effect of tem p era tu re  is discussed. 
A ccording to  th e  w ork of B ow den an d  his collaborators, w ith  clean a n d  d ry  surfaces 
of various m ateria ls th e  coefficient of friction  fj,T ap peared  to  be independent of load 
a n d  speed from  60 to  600 cm ./sec. W hen  lu b rican ts were applied , fluid films form ed 
w ith  viscous oils, even dow n to  low speeds, b u t  w ith  th in  oils th e  coefficient was 
c o n stan t for all speeds, ind ica ting  th e  bou n d ary  s ta te . K ine tic  fric tion  wets found to 
be  a  func tion  of th e  len g th  of th e  carbon  chain  in  each hom ologous series, paraffin, 
alcohol, an d  fa tty  acids, falling w ith  increasing w eight to  a  m inim um , th e n  rem aining 
co nstan t. F rom  stud ies on th e  n a tu re  of sliding i t  w as considered th a t  th e  h ig h  spots, 
w hich, being re la tively  m inu te  in  area, carry  a n  in tense-load , rise during  sliding to 
tem p era tu res which are lim ited  by  th e  m elting  p o in t of th e  m ore fusible m eta l of the  
ru bb ing  pair.

T hree  ty p es of sliding are described w ith  d ry  surfaces a n d  w hen  lu b rica ted  w ith  
m ineral oil. K inetic  friction  can  be regarded  as a  series of s ta tic  frictions, an d  not 
only a re  th e  surface a tom s involved, b u t  a tom s or m olecules deep below  th e  surface 
of th e  m eta l are d istu rbed , a n d  th e  “ b u lk  ” p roperties of th e  m eta l a re  im p o rtan t.
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T hey  also m easured th e  electrical conductance w ith  m oving surfaces, an d  described 
th ree  typ es of “ bridges ”  which should occur corresponding to  th e  ty p es of sliding 
described. In  th e  presence of m ineral oils th e  conductance w as of th e  sam e order of 
m agnitude as for d ry  surfaces, b u t there  was less conductance during  th e  slip because 
a n  oil wedge was form ed. W hen lubricating  w ith  a  po lar acid, th e  conductance was 
still h igh, b u t  d id  n o t fluctuate.

T he deceleration tests , m ade b y  Beeck, Givens, an d  Sm ith , show th e  reduction  of 
friction  effected by  oleic acid. T hey  explain th e  sudden fall in  friction  a t  a  certain  
critical velocity to  be due to  th e  fo rm ation  of an  oil “ wedge ”  (fluid) induced by  th e  
surface a c tiv ity  of th e  po lar acid. B y electron diffraction i t  was show n th a t  all 
substances w hich produce th is  “ wedge ” were all h ighly  oriented. A  non-polar com 
pound, such as te tra triaco n tan e , showed some orien tation  in  th e  cold, b u t th e  m ole
cules quickly evaporated  on warm ing, while th e  h ighly  po lar stearic  acid showed 
o rien tation  u p  to  200° C. U p to  100° C. th ree  ty p es of lub rican ts could be 
recognized :—

(1) S ta tic  friction  co n stan t w ith  rising tem perature—p ure  non-polar com 
pounds or h ighly refined m ineral oils.

(2) S ta tic  friction  rising w ith  tem perature.
(3) S ta tic  friction  falling w ith  tem perature.

T he las t tw o typ es occurred w ith  lub rican ts contain ing  active substances capable of 
being selectively absorbed. I t  w as also found th a t  th e  p,T curve was reversible in  
some cases an d  irreversible in  others.

T em perature  versus boundary  lubrication  is discussed. Southcom be’s w ork in  th is 
sphere shows th e  influence of h eating  films of oil in  a ir on th e  coefficient of friction
(1) pure  m ineral oil gave irregular readings (stickslip) in  th e  cold, steadying as th e  
tem pera tu re  increased, an d  reappearing again  a t  th e  to p  end of th e  tem pera tu re  scale.
(2) Commercial lubricating  oils invariab ly  showed an  inflection in  th e  p,T curve a t 
certa in  tem p e ra tu re s ; th e  heating  curve was never reversible a fte r  rising to  200° C. 
in  air, and  th e  cooling curve was alm ost flat. On repeated  h eated  an d  cooling, in  situ, 
th e  curves u ltim ate ly  becam e nearly  reversible, an d  th e  sam e effect was produced by  
previously subjecting th e  oil to  h ea t an d  a ir in  th e  A ir M inistry O xidation appara tus. 
Exline, K ram er, an d  B ow m an showed th a t  w ith  paraffinoid oils th e  load-carrying 
capacity  increased during oxidation  to  alm ost double th e  original value, while a 
naph then ic  oil behaved sim ilarly, a t  first, th en  decreased rap id ly  a fte r fu rth er ox ida
tion . I t  is no ted  th a t  th e  change-over from  boundary  to  fluid lubrication  in  engineer
ing practice is re la ted  to  th e  sm oothness or s ta te  of finish of th e  rubbing  surfaces, 
increasing sm oothness favouring form ation  of fluid films under certa in  conditions.

W . H . C.

512.* Selecting the Best Lubricant. E . V. Paterson. Petroleum, Decem ber 1944, 
7 (12), 220.—A ch art is given from  which th e  best lu b rican t for a  p a rticu la r purpose 
can be selected according to  a series of a rb itra ry  num erical ra tings a llo tted  to  th e  oils 
in  respect of th e ir  m ore im p o rtan t characteristics for a  range of specific applications. 
The characteristics concerned are : specific g rav ity , viscosity index, resistance to  
oxidation, flash po in t, cold or pour test, specific h eat, carbon conten t or residue, acidity , 
dem ulsibility, an d  vo latility . A variable num ber of m axim um  “ po in ts ”  is given 
to  each characteristic  for a  range of 19 grades of oil corresponding to  14 different 
applications. According to  th e  p a rticu la r requirem ents of each engine or m achine, 
some tes ts will be of g reater im portance. Some of th e  tes ts are discussed u nder th e  
following sections : (1) viscosity index in  every case; (2) specific g rav ity  in  all cases 
except for transform er oil.

Specific h ea t h as been included, though  n o t often  specified, as i t  is im p o rtan t where 
cooling duties are required, especially for crankcase an d  gear-box work. The paraffin- 
base oils have  specific hea ts  of from  0-47 to  0-5, asphaltic  ty p e  oils seldom exceed 
0-45.

Oxidation Tests. The A ir M inistry te s t is discussed, b u t th e  carbon te s t will generally 
be used. A part from  th e  quality  of th e  lubricating  oil itself, im purities in  a h , steam , 
and  w ater, type  of fu e l/ah  ra tio , overloading, etc., influence th e  ra te  of oxidation  in  an  
oil and  affect th e  ra te  and  q u an tity  of carbon in  in tem al-com bustion  engines.

To Bead the Chart. I n  each te s t th e  oil having th e  best figures shall be aw arded th e  
N
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m axim um  m arks, an d  th e  one show ing th e  poorest resu lts  shall be m ark ed  zero 
Should one of th e  resu lts  be com pletely hopeless, th e  te s t  w ould be d iscarded  w ith o u t 
ap peal to  o th e r tests .

In  order to  give conclusive significance, th e  selected oil should  have  a  good superio rity  
of po in ts. I t  is doub tfu l if th ere  would be an y th in g  to  choose betw een  tw o oils hav ing , 
according to  th e  ch art, a  to ta l  of p o in ts th a t  did n o t v a ry  b y  m ore th a n  10. I f  th is  
should  be so, i t  would be b e tte r  to  select th e  one hav ing  th e  lower viscosity  a t  th e  h igher 
tem p era tu re , p roviding of course th a t  i t  is w ith in  th e  lim its of th e  specification. T he 
c h a rt is n o t in tended  for those who w ish price to  be th e ir  deciding facto r.

VV. I I .  c.

Special Hydrocarbon Products.
513. Petroleum Naphtha in Industry. A. W . T ru sty . Petrol. E ngr, Ju ly  1944, 
15 (11), 118.— A review  is given of th e  in d u stria l app lications, p roperties , a n d  m ethods 
of te s t  of petro leum  n ap h th as, w ith  ta b u la te d  d a ta  on  a  range  of a lip h a tic  and 
napjhthenic grades.

I n  pa in ts , th e  evapora tion  ra te  of th e  th in n e r largely governs th e  ty p e  of film  form ed 
on th e  p a in ted  surface, an d  p a in t n a p h th a  m u st have  su itab le  v o la tility  a n d  solvent 
pow ers an d  be stab le  an d  free from  harm fu l or corrosive im purities. Petro leum  
n a p h th a s  are also used  as d iluen ts in  nitro-cellulose lacquers.

I n  th e  m anufactu re  of ty res  an d  ru b b er goods such as adhesives, h o t-w a te r bottles, 
a n d  overshoes, pe tro leum  n a p h th a  should be a  sa tis fac to ry  so lven t or dispersing agent 
for th e  rubber, w hilst hav in g  no chem ical ac tio n  on  i t  : i t  should  be  stab le  tow ards 
oxygen an d  m oisture, an d  possess m inim um  inflam m ability  a n d  to x ic ity , a n d  should 
also have  a  su itab le  v o la tility  an d  be free from  objectionable odour.

Petro leum  n a p h th a  perm its alm ost in s ta n t d ry ing  of in k  in  ro to g rav u re  p rin ting , 
th u s  speeding up  th e  process. ’ I n  dry-cleaning processes th e  desirable qualities of a 
cleaning n a p h th a  a re  sim ilar to  those requ ired  in  th e  ru b b e r in d u stry , a n d  include 
non-tox ic ity . I t  should  n o t discolour or in ju re  fabrics or dyes.

N a p h th a  is used  in  perfum e m anufactu re , th e  flower p e ta ls  being e x tra c te d  w ith  cold’ 
solvent, while in  th e  expression of oil from  oil-bearing seeds h o t n a p h th a  solvents find 
considerable em ploym ent. F ro m  bones a n d  o th er an im al refuse th e  oil a n d  grease 
a re  rem oved by  n ap h th a .

P etro leum  n a p h th as  find o th er uses in  th e  lea th er an d  fu rn itu re  industries, in  the  
m anufactu re  of asbestos b inders in  b rak e  linings, a n d  in  w aterproofing  com pounds and 
insu lating  m aterials.

L ab o ra to ry  assessm ent consists in  th e  d e te rm in a tio n  of flashpoin t, d istillation  
characteristics, colour, doctor a n d  corrosion tes ts , k a u ri-b u tan e  n u m b er (of p a rticu la r 
value in  th e  p a in t a n d  v a rn ish  industries), an d  th e  d ilu tion  ra tio .

C ertain  close-cut solvents, such as n-hexane, h ep tan e , a n d  cycfopentane, a re  now 
frac tio n a ted  from  n a tu ra l g aso lin e ; an d  th e  hyd ro carb o n  class of co al-ta r solvents 
includes benzene, to luene, xylenes, te tra lin , am ylnaph tha lenes, a n d  m ix tu res.

A  tab le  shows th e  general app lications of each of th e  s ta n d a rd  grades to  which 
reference is m ade. G. A. C.

514. Preparation and Application of Soluble Oils. A. Treffler. Chem. In d .,  Decem ber 
1944, 55 (7), 922.— T he p rep ara tio n  of soluble oils is discussed a n d  fo rm ulations given 
based  on re la tively  cheap an d  available  emulsifiers, a n d  a  p rocedure  g iven for p re 
pa rin g  a n  em ulsifying ag en t to  replace su lp h o n a ted  m ineral oil. U n sa tu ra te d  fa tty  
acids w ith  a  C chain  of 18 or 20 have  low in te rfac ia l tension  ag a in st m in eral oil, b u t 
ta ll oil acids have  too long a  C chain  for th e  one solubilizing group, so th a t  th e  in 
corporation  of oleic or linoleic acid  is desirable. N eu tra liza tion  of th e  acids causes 
cloudiness or separation , requ iring  th e  ad d itio n  of large am o u n ts of coupling agents 
in  th e  case of degreasing com pounds or soluble oils used  w ith  v ery  h a rd  w a te r  an d  in 
g rea t dilutions, b u t  for dry-cleaning soaps an d  in  soluble oils used  a t  h ig h er con
cen tra tions th e  am o u n t of coupling ag en t requ ired  can be reduced b y  leaving one-th ird  
of th e  fa tty  acids unneu tra lized . A lternatively , if neu tra liza tio n  is carried  o u t w ith , 
e.g, trie thano lam ine, a  coupling ag en t is unnecessary.

M ahogany soaps coupled w ith  f a tty  acid  soaps an d  free f a tty  acids form  a  valuab le  
emulsifier for cu ttin g  oils, th e  form er being of value  in  sludge dispersion a n d  fo r pro-
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pared^by1svdr,/>artS.^rom  oxidation . A su b s titu te  for m ahogany soaps m ay  be pre- 
sulphuric a e i d ' t o ^ T ^  1&rd o a * low titre  tallow , or ta ll od fa tty  acid w ith  sufficient 
agent, f a tty  acid p o t a ^ ^ T  th ° ™ sa tu ra ted  groups. A ddition of a  coupling
correction w ith  oleic acid1 n o ty ? lds a  sa tisfacto ry  clear product, a fte r any  necessary 
(oxidation p ro d u c t of m i n e r a l  “ q ° r . couPli>ig agent. N aphthenic  acids or Alox 
alcohols. ketones and contain ing  various sa tu ra ted  fa tty  acids, h igher

mineral oils—e.g., irom  O klahom a or T exas , , ; , , ,
paraffin-base oils. F o r bacteria  c o n tro l 'c re sv h c  * °°a V i st ra lg^ t
etc., m ay be added to  th e  soluble oil. ’ y ll° a ° ld ’ m ° n °- an d  Polyohlor-phenols,
' For th e  m anufacture  of h an d  soaps ( f o r m u la  given), th e  use of pine oil as th e  base 
avoids th e  necessity for free fa tty  acids, while th e  su b stitu tio n  of p a r t  of th e  resin or 
tall oil by  oleic 'acid increases th e  s tab ility  to  h a rd  w ater. A coupling agen t m ay  be 
necessary if m ore th a n  2 -3 %  of perfum es are incorporated . C. L G

515. Dry Cleaning Soaps. A. Treffler. Soap, D ecem ber 1944, 20 (12), 36. T he
form ulation of dry-cleaning soaps of th e  soluble-oil ty p e  for rem oving m oisture an d  
soil during dry  cleaning w ith  solvents is discussed an d  su itab le  com positions-are given. 
A m ethod for th e  evaluation of dry-cleaning soaps by  th e  p ep tiza tio n  of lam p-black  
is also described. The soap generally consists of n ap h th a , f a tty  acid, alkali, alcohol, 
soap and water, and  coupling agents, a h igh  am oun t of alcohol being used to  ho ld  up  
w ater absorbed during use. Oleic and  vegetable-oil f a tty  acids a re  p referred  to  
stearic, as they require less alcohol and  low t itre  fa tty  acids for coupling, and  are  n o t 
so easily precip itated  by  m oisture on to  th e  fibre. W ith  Celanese fabrics a  m ix tu re  of 
30 p a rts of a solvent w ith  100 p a rts  of n a p h th a  soap m ay  be applied  w ith  safety , and  
for paint-spot rem oval m ix tures of alcohol, benzol m u st be d ilu ted  w ith  n a p h th a .

The peptizing value of dry-cleaning soaps for oil an d  w ater-insoluble partic les can  
be determ ined by adding lam p-black to  a  solution of th e  soap in n a p h th a , shaking, 
and noting the  ex ten t to  which th e  lam p-black se ttles a fte r  vary ing  periods of tim e. 
From experim ents described i t  was inferred th a t  oleic acid soaps were preferable  to  
linseed oil, fa tty  acid, or stearic acid soaps. C. L. G.

516.* Quenching Fluids. Anon. Petroleum, Ja n u a ry  1945, 8 (1), 16-17.—T he 
principal m etallurigcal changes which tak e  place during  th e  quenching of steels are 
described and  illustrated . The m edia comm only used are w ater, d ilu te  soda solutions, 
brines, oils, and air. The m erits and  lim ita tions of each are discussed. Curves show 
the relative cooling ra tes  of steel specimens im m ersed in  w a ter and  in  oils, and  effects 
of b a th  tem perature  on cooling rates. T ests applied to  determ ine th e  su itab ility  of 
m ineral and  o ther oils for quenching purposes are described, and  suitable, conditions 
for carrying o u t quenching and  in te rru p ted  quenching outlined. T he chief use of oil 
is for producing m artensitic  hardness w ith  m inim um  d isto rtion  in  high-alloy steels. 
Any tendency for tool steel to  crack w ith  oil quenching m ay  be avoided by  finishing 
off th e  cooling in  a ir. R . A. E .

517.* Insecticidal Sprays and Flying Insects. W . A. L. D avid. N ature, 17.2.45, 155,
204.—I t  h as a lready been shown th a t  w hen subjected to  insecticidal sprays of d roplet 
size less th a n  10 m icrons in  diam eter, stationary  insects are very  m uch less affected 
th an  flying insects. T his has now been confirmed by  m icroscopic exam ination  of th e  
wings of flying insects a fte r spraying, i t  being also shown th a t  by  fa r th e  g reatest 
am ount of spray  is collected on th e  wings. I f  th e  wings of sprayed insects are rem oved, 
the  24-hr. kill is reduced by  abou t 50%. Cleaning by  th e  insects of heads, antennae, 
and wings from  drops of spray  m ay result in  a  con tact effect th rough  th e  legs or a  
stom ach poison effect b y  ingestion. q  p, q.

Derived Petroleum Chemicals.
518. Teepol X. A New Synthetic Wetting Agent and Detergent. A. V. Billingham e. 
Textile M anufacturer, O ctober 1944, 70 (838), 451.— The properties and  applications 
of a  new  syn the tic  w etting  agent and  detergent produced from  petro leum  in the  U .K . 
are described. D a ta  are given on th e  effect of varying concentrations of th e  p roduct

O



1 6 6  a ABSTRACTS.

on surface tension  an d  in terfac ia l tension  betw een w a ter a n d  xylene, a n d  w e ttin g  
p roperties b y  th e  D raves te s t. T he value of th e  p ro d u c t w hen  used  in  h a rd  w a te r  is 
illu stra ted  b y  pho tographs show ing th e  lim e-snap dispersion p roperties of th e  p ro d u c t. 
T he applications of Teepol in  dyeing, ch lorination  of wool, a n d  o th er tex tile  processes, 
a re  briefly  discussed. C. L . G.

519.* Rise Recorded in Chemical Raw Materials from Oil. A non. Oil G a s J ., 16.12.44,
43 (32), 110.—See A b s tra c t N o. 520. C. L . G.

520.* Petroleum Chemicals. Anon. In d . E ng. Chem., J a n u a ry  1945, 37 (1), 18.—  
According to  a  rep o rt issued b y  th e  XT.S. T ariff Commission, th e  p ro d u c tio n  of chem ical 
raw  m ateria ls from  petro leum  in  1943 am o u n ted  to  1,564,914,655 lb ., of w hich  sales 
accounted  fo r 1,067,058,199 lb ., v a lu ed  a t  $34,435,706 (i.e., 3-2 cen ts p e r  lb .). P ro 
duction  is m ade u p  as follows :—

Cresvlie acid, 13,915,900 lb . ; nap h th en ic  acid, 17,341,192 lb . ; 1 : 3-butadiene, 
103,091,279 lb . (value 21-4 cen ts p e r  lb .) ; e thy lene, 166,224,385 lb . ; C3 h y d ro 
carbons, 394,620,200 lb . ; C, hydrocarbons, 668,496,079 lb . : a n d  a ll o th er p roducts , 
201,225,630 lb.

I t  h as been s ta te d  th a t  175 organic chem icals a re  p roduced  from  p etro leum . T he 
am o u n t of e th y l alcohol p roduced  f r o m  petro leum  is eq u iva len t to  h a lf  th e  co u n try ’s 
pre-w ar requ irem ents. I n  ad d itio n  to  th e  above figures, 90%  of th e  p ro d u c tio n  of 
164,000,000 gals, of to luene is e stim a ted  to  h av e  been  p ro duced  from  petro leum . 
O ther hydrocarbons ob ta in ed  from  pe tro leu m  include e th y l benzene, isobutane, 
cum ene, isoheptenes, iso-octane, b u tad ien e, a n d  isoprene. C. L . G.

Coal, Shale and Peat.
521.* The Obtaining of Liquid Fuel from Shale by the Method of Thermal Solution.
M. K . D ’yakova, B ull. Acad. Sci. U .R .S .S . Cl. S c i. Tech., 1944, 258—274.— B y th e  
th e rm a l solution process a  conversion of a s m uch  as 95%  of th e  organic m a tte r  of shale 
in to  liq u id  fuel is possible. T he m echanism  of th e  process, w hich  consists in  h e a ting  
th e  shale w ith  a  so lvent to  a  tem p era tu re  of a b o u t 400° C. a t  a  pressure  of th e  order 
of 30 a tm ., is n o t y e t  clear. I t  is ev iden t t h a t  c racking of th e  organic m a tte r  of th e  
shale occurs, a n d  such cracking m ay  w ell be  cata ly sed  b y  th e  m in eral p o rtio n  o f the  
shale, since th is  con tains alum ino-silicates. I n  th e  lab o ra to ry  experim ents described, 
seven sam ples of shale, ty p ify ing  TJ.S.S.R. deposits a n d  including b o th  h igh- a n d  low- 
su lphur shales, w ere investigated . T he facto rs  influencing th e  reac tio n  w ere in tu rn  
exam ined a n d  lead  to  th e  follow ing conclusions : th e  size to  w hich  th e  shale is  ground 
is n o t, w ith in  w ide lim its  (0-3—5 m m .), significant. A  considerable choice of solvent 
is perm issible, such as an th racen e  oil, pe tro leu m  fuel oil, v a rious shale oils, diesel 
fuel, hy d ro g en ated  shale ta rs , e tc . I t s  p hysical p roperties should, how ever, be  such 
th a t  th e  liqu id  s ta te  is m ain ta in ed  u n d er th e  reac tio n  conditions ; i t  shou ld  ha v e  good 
th e rm al s tab ility  a n d  be free from  t a r  a n d  asphaltic  m a tte r  w hich  w ould h in d er th e  
rem oval, b y  filtra tio n  a t  th e  end  of th e  reac tion , of, undissolved m ate ria l. E xcellen t 
so lven t p roperties a re  show n b y  an th racene  oil a n d  b y  a  sha le-ta r d istilla te  of 220— 
370° C. boiling range. T he use of th e  la t te r  is preferab le , since i t  m akes th e  process 
self-contained. A  1 : 1 solvent : shale ra tio  is th e  best, a n d  also m akes th e  m ix tu re  
of a  pum pable  consistency. O p tim um  conditions fo r th e  reac tio n  are  : tem p era tu re  
in  th e  range 385—420° C., w ith  a d u ra tio n  of 5—20 m ins., a n d  a  p ressure  of 30—40 a tm . ; 
th e  m ilder conditions a re  applicable to  h igh -su lphur shales. O n th e  seven sam ples 
exam ined a n  u tiliza tio n  of organ ic m a tte r  of 72—96%  w as ob tained.

A  description is given of a  continuous p ilo t p lan t, w hich  w as set u p  (capacity  30 kg. 
shale/h r.). O n th is  p la n t extensive tr ia ls  w ere carried  o u t w ith  one of th e  low -sulphur 
shales, conta in ing 48%  of organic m a tte r . T he solvent u sed  w as a  shale  oil c u t of 
boiling range 220-370° C. (d ig  0-933, v iscosity  a t  25° C., 3-4° E . vo latile  to  300° C., 
48% ). A  m ix tu re  of equal w eights of solvent a n d  shale w as processed a t  425—430° C. for 
20 m ins. a t  a pressure of 32—34 a tm . Y ields o b tained  were as follows : gasoline 39-3% , 
diesel fuel 2-9% , casinghead gasoline (recovered b y  ab so rp tion  from  th e  gas) 0-6% , 
p itc h  30-2% , gas 8-8 % , w a ter (pyrogenic) 6-3% , a n d  insoluble m a tte r  8-4% . These 
figures, ca lcu la ted  on  th e  organic co n ten t of th e  shale, show  a  u tiliza tio n  of th is  of 
91-7%. T he solvent c-ut is regenerated  a n d  re-used. S ep ara tio n  of th e  insoluble
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p o rtio n  is effected b y  f iltra tio n  from  th e  e x trac t on  a filter press, a f te r  rem oval of 
frac tions boiling below  220° C., th e  residue being th en  de-oiled b y  w ashing w ith  shale 
n a p h th a .

In sp ec tio n  d a ta  a re  given on all th e  products, as well as details of th e  refining t r e a t 
m en t of th e  gasoline. T he finished re-run  product h a d  boiling range 69-185° C. (1
a t  100 C.), octane N o. 64, w ith  3 ml. T .E .L . 76. T he yield of th is  on  th e  original raw  
shale w as 15-5%. A  schem atic m ate ria l balance is also given. Y. B.

522.* Thermal Solution—A New Method for Obtaining Artificial Liquid Fuel. M. K.
D ’y akova. B ull. A cad. Sci. U .B .S .S . Cl. Sci. Tech., 1944, 498-505.— “  T herm al 
solution ”  is th e  solvent ex trac tio n  of solid fuels a t  tem pera tu res such th a t  cracking 
occurs. T he yield of liqu id  p roducts ob tained  is 3-5 tim es as g reat as th a t  from  re to r t
ing  processes. V arious solvents m ay  be used, such as fuel oil, an th racene  oil, gas oil, 
te tra lin , e tc . T he p roportion  of soluble organie m a tte r  decreases w ith  increasing 
carbonization  (age) of th e  solid fuel, rang ing  from  80%  in  th e  case of pea ts  dow n to  6% 
for an th rac ite  coals. I n  th e  case of shale, on  w hich m ost w ork h as been done, th e  
utiliza tion  of organic m a tte r  p resen t is as h ig h  as 85-90% , com pared w ith  35-45%  for 
th e  conventional d istillation  process. A  ty p ica l th erm al solution process, applied 
to  shale, is as follows. T he shale (organic co n ten t 50—60% ) is dried  to  a  m oisture 
co n ten t of 1—3%  an d  g round  to  0-2—0-3 m m . T he m ate ria l is th en  m ixed (1 : I) w ith  
solvent (shale d istillate  of boiling range 220—370° C.), h ea ted  to  415° C., an d  transferred  
to  a  reaction  cham ber, w here i t  is m ain ta ined  fo r 20 m ins. a t  425—430° C. u nder a  
pressure of 20—30 a tm . T he reac tion  p ro duct is freed  from  gas an d  products boiling 
below 225° C., a n d  is th en  filtered  to  rem ove undissolved m ateria l. T ypical yields 
(wt.) are gasoline (to 225° C.) 20% , casinghead gasoline 0-3% , diesel fuel 1-5%, gas 
4-5% , ta r  15% . H ydrogenation  of th e  la tte r  w ill yield  a fu rth e r 12%  of gasoline 
(figures are on original shale, contain ing  approxim ately  50%  of organic m atte r).

T he process is pa rticu la rly  applicable to  p ea t. U sing petro leum  fuel oil as solvent 
(1 :2 )  a  conversion of 45%  of th e  organie con ten t of p e a t in to  gasoline/kerosine 
fractions is possible. Y. B .

523.* British Research on Petroleum Substitutes. Part HI. Direct Replacement: 
Colloidal Fuel. R . H . B ridgw ater. Petroleum, J a n u a ry  1945, 8 (1), 2.— Reference is 
m ade to  th e  research w ork  on th e  p rep ara tio n  of colloidal fuels, w hich has been carried 
out : effects of p artic le  size a n d  concentra tion  on  ra te  of settling , th e  use of stabilizers 
in  reducing th e  tendency  of th e  coal particles to  separate, and  on th e  selection of su it
able oils for th e  purpose. I t  is p o in ted  o u t th a t  these  so-called “  colloidal fuels ”  are 
really  suspensions of coal in  oil, since th e  p artic le  size of th e  pulverized coal used  ranges 
from  1 to  64tt, w hich  represents th e  economic lim it.

The m ain  p o ten tia l advan tages of th e  colloidal fuel a re  h igh  th e rm al value p er un it  
volume, ease of handling, an d  e lim ination of risk  of spontaneous ign ition  if  th e  specific 
g rav ity  is over 1-00 a n d  th e  p ro duct is sto red  u n der w ater. T he resu lts of p ractica l 
tria ls  are discussed. T he num ber m ade is lim ited , b u t ind icate  th a t  such fuels can  be 
burned satisfactorily  w ith  th e  sam e equipm ent as for oil fuel. How ever, a larger com 
bustion  space is needed, or add itional a ir m ust be supplied a t  th e  appropria te  po in t, 
slagging of ash  m u st be  avoided, an d  provision m ade for ash  rem oval. The fuel is 
th u s m ore suitable for m erchan t th a n  fo r n av a l vessels. I n  view  of th e  lim ited  
s tab ility  of fuels p repared  to  date, developm ent depends on  th e  in te res t d isplayed b y  
po ten tia l users. A  rev iva l of in te res t in  colloidal fuels h a s occurred in  th e  U .S. as a 
resu lt of oil shortage on  th e  w estern  seaboard. R . A. E .

Miscellaneous Products.

524. Analytical Aspects of Plastics. H . B arron. B rit. Plastics. P a r t  I I ,  October 
1944, 16 (185), 460 ; P a r t  111, F eb ru ary  1945, 17 (189), 56.—M ethods are given for the  
estim ation of a  wide v a rie ty  of syn the tic  resin  a n d  o th er base m ateria ls in  p lastics 
including plasticizers, lubricating  m aterials, etc ., e.g., phenol, cresol, form aldehyde, 
aniline, fu rfural, u rea, th iourea, cellulose aceta te, ace tobu ty ra te , and  n itra te , cam phor, 
polystyrene, acrylic, a n d  m ethacrylic  esters, polyvinylehloride, d ib u ty l ph th a la te , 
trieresy l phosphate, calcium  steara te , an d  w hite  lead. C. L . G.
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525. A New Market for New Chemicals. Wet Strength Paper. K. W . B ritt .  Ghem. 
In d ., N ovem ber 1944, 55 (5), 734.— A large p o ten tia l m ark e t is considered to  ex is t for 
sy n the tic  resins in  th e  trea tm e n t of packaging p ap er to  im prove th e  w et s tren g th . 
W hile some papers a re  difficult to  w et, in  p a rticu la r w axed or asp h a lted  pap er, all 
lose 90% , an d  over of th e ir  d ry  s tren g th  w hen tho rough ly  w et. T his can  be reduced 
to  below 50%  by  incorporation  of 2 %  of a  syn th e tic  resin  or 1%  of d im ethy lo l urea. 
T hree m ain  m ethods of app lication  are  used  : (1) im pregnation  of th e  p ap er sheet,
(2 ) incorporation  in to  th e  stock of a  special resin  such as m elam ine-form aldehyde which 
can  be absorbed on to  th e  fibre w ith o u t alum , an d  (3) im pregnation  of th e  p ap er or 
incorporation  in to  th e  stock of a  p a r tly  polym erized u rea-fo rm aldehyde  com position 
w ith  a  ca ta ly st followed by  curing by  h e a t or storage. T he tre a tm e n t m ay  affect th e  
absorbency, softness, bearing  stren g th , and  folding stren g th , depending on th e  ty p e  and  
q u a n tity  o f p ro d u c t used, while th e  resins m ay  be affected b y  hydrolysis. Some 
im provem ent in  th e  above directions is likely to  tak e  place. I t  is e stim a ted  th a t  in 
th e  U .S. th e  p o ten tia l m ark e t for w et s tren g th  p ap er is a b o u t 12 m illion tons, b u t the  
trea tm e n t in  question represents a  ra th e r su b s tan tia l added  cost w hich  m ay  be difficult 
to  ju s tify  for all applications. C. L . G.

526.* Palm Oil in the Steel Industry. Anon. Petroleum, D ecem ber 1944, 7 (12), 224.— 
A sum m ary is given of an  article  b y  R . P . D unm ire in  Iro n  and Steel Engineer, 1943, 
20 (1), 55.—T he p roduction  of pa lm  oil is described, an d  th e  p roperties an d  com 
position  of th e  Belgian and  S u m atra  p roducts a re  given an d  discussed. I n  th e  cold 
rolling m ill, th e  palm -oil supply  an d  re tu rn  tan k s  are p laced  in  th e  b asem en t below 
th e  m ills an d  th e  oil supplied to  th em  a t  ab o u t 165° F . to  ensure flu id ity . T he sheet 
from  th e  h o t-strip  m ill and  pickling operations ru n s th ro u g h  a  palm -oil b a th , p a rtly  
to  in h ib it corrosion an d  p a r tly  to  form  an  in itia l film of oil on  th e  w ork  w hen i t  enters 
th e  cold m ills w here m ore palm  oil is fed on to  th e  sheet. Excess oil and  cooling w ater 
drop in to  g u tte rs  and  re tu rn  to  tan k s  in  th e  basem ent, w here th e  oil rises to  th e  surface 
as a  sludge contain ing  30-60%  of w ater. I n  th e  ho t-d ipp ing  process of t in  plating, 
iron or steel sheet is passed  th ro u g h  a b a th  of flux, and  th e n  th ro u g h  m olten  tin , the 
surface of which is covered w ith  pa lm  oil, w hich is therefore  sub ject to  a  tem pera tu re  
of ab o u t 470° F . w ith  consequent rap id  deterioration .

T he causes of deterio ra tion  of th e  oil a re  discussed, an d  th e  p roperties of used  oils 
are show n in com parison w ith  th e  original oil. T he used  oil is t re a te d  b y  a  new  process, 
w hich is described. W . H . C.

527.* Control of Red Spider Mites. A. C. Sim pson. N ature, 24.2.45, 155, 241.—
Following reports from  th e  U .S. of th e  value  of 2 : 4-dinitro-6-Ci/clohexylphenol for 
th e  con tro l of m ites on c itrus, co tton , an d  hops, te s ts  have  been carried  o u t in  th is 
cou n try  on hops and  greenhouse tom atoes. H ops were tre a te d  w ith  (a) dusts (two 
p ro p rie ta ry  an d  one kaolin  base) an d  (6) aqueous suspensions con tain ing  1%  of the  
dioj/ciohexylamine sa lt of 2 : 4-dinitro-6-cj/ci!ohexylphenol, th e  sa lt being less phytocidal 
th a n  th e  original p roduct. ^ lb. d u st w as applied  to  each p lan t, kills of 94—95% 
being ob tained  com pared w ith  27%  for flowers of su lphur. Sim ilar h igh  kills were 
ob tained  w ith  th e  aqueous suspensions, com pared w ith  65%  for lim e-su lphur. I t  was 
also found th a t  th e  p ro d u c t was com patib le w ith  cuprous oxide, copper oxy-chloride, 
an d  n icotine, and  w as h ighly ovicidal. On tom atoes, good resu lts  were o b ta ined  w ith  
th e  dicyclohexylamine salt, th e  original p ro d u c t causing severe dam age, as d id  dinitro- 
ortho-cresol. I t  w as found th a t  a  w etting  agen t w as necessary  to  o b ta in  sa tisfactory  
cover of th e  foliage. P relim inary  experim ents w ith  red  sp ider on dam sons have  given 
sim ilar prom ising results. C. L . G.

Miscellaneous.
528. Technical and Economic Status of Liquid Fuel Production from Non-Petroleum 
Sources. R . E . W ilson. N a t. Petrol. N ews, Technical Section 2, 6.9.44, 36 (36), R . 
596.— Known- dom estic reserves of oil shale an d  coal b o th  fa r  exceed know n dom estic 
reserves of petro leum  an d  n a tu ra l gas.

T he increasing use by  in d u stry  of hydrogenation , cata ly tic , an d  conversion processes 
w ill lead  to  a  g rea t accum ulation  of new  in fo rm ation  on m ethods an d  equ ipm en t 
applicable to  coal-conversion operations. Gasoline from  coal or th e  richer oil shales 
could be produced a t  only 5 cen ts p er gallon above presen t costs from  crude petro leum .
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T he conversion of petro leum  residues into higher-grade fuels by  cracking has increased 
th e ir  value as a  crude su b stitu te  to  w ith in  less th an  2 cents per gallon of th a t  of the  
crude in  a  given area. E ven tually  these residues will pass o u t of use if crude prices 
rise an d  th ey  come in to  'direct price com petition w ith  coal.

N a tu ra l gas is a  m ost prom ising source of liquid fu e l ; b u t as reserves on heat- 
con ten t bases a re  n o t quite  as large as those of crude petro leum , th e  processes using 
gas will only help to  “ stre tch  ”  crude reserves an  ex tra  decade or so, ra th e r th an  take 
th e ir place.

O ther processes m ay  come in to  use under local conditions of unusual supply  or 
dem and, or large tran sp o rta tio n  differentials before th ey  are comm ercially feasible 
on a nation-w ide scale. F o r instance, furnace oil m ade e ither from  crude or n a tu ra l 
gas in  Texas, shipped b y  tanker, would be th e  economic household fuel in New E ngland. 
The ferm enta tion  of agricu ltu ra l w astes or o ther p roducts to  m ake alcohol has an  
economic fu tu re  ra th e r for indu stria l alcohol th a n  as a  m otor fuel.

As sources of raw  m ateria ls for liquid fuel m anufacture , oil-shales, tar-sands, and  
coal should supply needs for a  th ousand  years, and  exploration  in these fields is 
necessary.

Close exam ination  and  guidance of any  G overnm ent research program m e are neces
sary. I n  th e  absence of profit m otive, problem s of nationa l in te rest could be studied  
which a  p riv a te  concern could n o t justifiably  undertake. Such G overnm ent research 
should be directed  to  th e  ag ricu ltu ral and  forestry  fields, an d  in  m aking surveys of 
available raw  m aterials. For instance, b e tte r  inform ation  is  required  in  th e  field of 
oil-shale regarding size, location, an d  average oil co n ten t of th e  m ore prom ising de 
posits ; and  as for coal u tilization , research and  p ilo t-p lan t tes ts  need to  be carried ou t 
on th e  various processes as applied to  different types of coal. G erm an technological 
developm ent in recent years should be studied, as should be th e  size, quality , 
and  m ining of tar-sands in  th e  U.S. and  W estern  Canada. Gasification, d istillation, 
or ex traction , in  th e  ground, of solid b itum inous m ateria ls should be investigated . On 
th e  o ther hand , G overnm ent research can  be sub ject to  political pressure, and  ano ther 
disadvantage of w ork organized by  th e  S ta te  is th e  reluctance of ind u stry  to  co-operate 
in a h ighly com petitive field. T he industries could, if th e  G overnm ent desired, set 
up an  advisory com m ittee of technologists to  co-operate in  a  research program m e, th e  
designing of p ilo t p lan ts, an d  guiding th e  w ork along practica l lines. G. A. C.

529.* Motor Vehicle Taxation. C. R idley. Petroleum, 1945, 8, 18.— A discussion, 
w ritten  before th e  new ta x  ra tes  were announced, of th e  S.M.M.T. proposals. I t  is 
recom mended th a t  p riv a te  cars be tax ed  on capacity , public vehicles on seating, and  
goods vehicles on gross weight. D iagram s are given showing th e  advan tage  of th e  
“ square ” engine as against th e  present B ritish  long-stroke type. The form er ty p e  
perm its of larger w ater spaces round  th e  valves, an  advan tage  w ith  th e  h igher pressures 
a ttend ing  th e  use of h igh-octane fuels. V. B.

530. European Petroleum Refining. H . Moore. Industr. Chem., 1945, 21, 53-55.— 
Post-w ar E uropean requirem ents for refinery capacity  will be ab ou t 30 m illion tons 
annually. The cost is estim ated  to  be £3-4  p er ton . R eplacem ents will be a t  th e  ra te  
of 10% per annum , th u s ensuring a  constan t level of orders for th e  engineering industry . 
The possibilities for B ritish  m anufacturers are discussed. F . S. A.

531. Progress of the Liquefied Petroleum Gas Industry in 1944. G. G. Oberfell and  
R. W. Thom as. Oil Oas J ., 1945, 43 (35), 38-40, 105.— A sta tistica l sum m ary of th e  
production  and  u tiliza tion  of liquefied petro leum  gases in  th e  U.S.A. for th e  year 
under review. A tab le  is included giving m arketed  production , to ta l and  b y  industries, 
since 1922, which shows th a t  1944 consum ption a t  785 m illion U .S. gallons was 16-5% 
above th e  previous year an d  236%  above 1939. Owing to  th e  syn thetic  rubber and  
aviation  gasoline program m es, th e  use of C3 hydrocarbons has progressed m uch faster 
th an  th a t  of th e  bu tanes which a re  currently  required as feed for dehydrogenation and  
isom erization p lan ts. I t  is suggested th a t  th is  situation  will be reversed following 
th e  end of th e  Pacific war. J .  C. W.-M.



BOOKS RECEIVED.
British Standard No. 1111 : 1943.—Summary of British and American Standard 

Specifications for Iron and Steel. P p . 132. B ritish  S tan d ard s In s ti tu tio n , 28, 
V icto ria  S treet, L ondon, S .W .l. Price  12s. 6d  n e t.
T his sum m ary  p resen ts concisely in  tab u la r  form  th e  deta ils  of th e  various 

specifications for Iro n  an d  Steel th a t  have  been  issued b y  th e  B ritish  S tandards 
In s titu tio n , a n d  b y  A m erican organizations (Society of A utom otive  Engineers, 
A m erican  Iro n  an d  S teel In s ti tu te , A m erican Society for T esting  M aterials, W ar 
P ro duction  B oard  of A m erica).

British Standard Code 1041 : 1943.—Temperature Measurement. P p . 76. B ritish  
S tandards In s titu tio n , 28, V ictoria  S treet, L ondon, S .W .l. P rice  12s. n e t.
T he tem p era tu re  m easurem ent code se t o u t is issued for th e  convenience of 

engineers responsible for th e  con tro l a n d  tes tin g  of h eat-using  p lan t. A  num ber of 
different ty p es of tem pera tu re-m easu ring  devices a re  described, tog e th e r w ith  the 
m easurem ent of tem p era tu re  in  liquids, gases, an d  in  th e  in te rio r a n d  on th e  surface 
of solids.

British Standard Code B.S. 1042 : 1943.—Flow Measurement. P p . 64. B ritish 
S tandards In s titu tio n , 28, V ictoria  S treet, L ondon, S .W .l. P rice  12s. 6d. net.
T he purpose of th is  B ritish  S tan d ard  Code is to  se t o u t fully  th e  conditions 

governing th e  design, in sta lla tion , a n d  use  of s ta n d a rd  pressure-differenee devices 
for m easuring fluid flow in  pipes an d  ducts, in  o rder to  o b ta in  consisten t a n d  generally 
acceptable  resu lts  w ithin a  specified to lerance, from  com m ercial instrum ents. 
T he “ secondary devices,”  or flowm eters, a re  n o t d ealt w ith .

Hardness Reducers in Drilling (Poniziteli Tverdosti v Burenii). B y  P . A. R ebinder, 
L. A. Shreiner, an d  K . F . Zhigach. P p . 199. M oscow -Leningrad. 1944. [In 
R ussian.]
T his booklet is pub lished  u n d er th e  auspices of th e  Colloid-Electrochem ical 

In s t i tu te  of th e  A cadem y of Sciences of th e  U .S .S .R . I t  is sub -titled  “ A  Physical- 
Chemical M ethod of F ac ilita tin g  th e  M echanical D isin teg ra tion  of H a rd  Mining 
S truc tu res on D rilling .” T he pub lica tio n  deals w ith  b o th  th e  th eo ry  an d  the  
p rac tica l app lication  of th e  s u b je c t ; am ong th e  m ore w idely used  hardness-low erers 
a re  th e  chlorides of sodium , m agnesium , alum inium , sodium  hydrox ide  a n d  carbonate, 
lim e an d  various soaps. T he speed of drilling, as com pared  to  th a t  w hen  w ater 
alone is used, is ra ised  b y  20-60% . A  p o rtio n  of a  ch ap te r is devo ted  to  th e  use of 
such agents in  th e  drilling of oil-wells. T he w ork  concludes w ith  a  tab le  showing 
th e  p ractica l effect of such add itions in  136 cases. A b ib liography  of 58 references 
(m ainly R ussian) is included.

The Viscosity of Lubricating Oils at Low Temperatures (Vyazkost’ Smazochnuikh Masel 
pri Nizkikh Temperaturakh). P t.  I .  B y  M. P . V olarovich. M oscow -Leningrad, 
1944. 112 pp . [In  R ussian.]
T his pam p h le t is pub lished  b y  th e  In s t i tu te  of M achine O peration  of th e  A cadem y 

o f  Sciences of th e  TJ.S.S.R. T he p resen t pub lica tion  consists, in  th e  m ain , of a 
review  of published w ork  on th e  sub ject. I t  is in tended  to  p resen t th e  a u th o r’s 
ow n investigations in  th is  field in  P a r t  I I .  T he con ten ts lis t ind ica tes th e  ground 
covered.

Chap. I .  In trod u ctio n .
I I .  M ethods of investigation  (capillary viscom eters, to rsion  viscom eters, 

se ttin g  po in ts, pum pability ).
I I I .  Anom alous viscosities of lu b ricatin g  oils (anom alous v iscosity  a n d  p las tic ity ) .
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Chap. IV . T em perature-viscosity  relationships of lubricating  oils a t  low tem pera tu res 
(ex trapo lation  of viscosity values to  low tem peratures, experim ental 
d a ta  on th e  viscosity of lubricating  oils a t  low tem peratu res, syn thetic  
lubricating  oils, viscosity index, and  th e  viscosity index of lubricating  
oils a t  low tem peratu res , th e  s tru c tu re  an d  viscosity of lubricating  oils 
a t  low tem peratures). 9

V. T he effect of additives on th e  viscous properties of lubricating  oils a t  low 
tem peratures.

T he booklet concludes w ith  a bibliography of 153 references, th e  g reater p a r t  of them  
to  R ussian  publications.

Methane, Its Production and Utilization. B. J .  P . Lawrie. P p . 66. London : C hap
m an  & H all, L td . 1940. Price 6s.
Describes th e  occurrence, p roduction , an d  uses of m ethane gas, particu larly  as a 

fuel for internal-com bustion  engines.

Thorpe’s Dictionary of Applied Chemistry. B y J .  F . T horpe an d  M. A. W hiteley 
(Editors). 4 th  edition, revised and  enlarged. Vol. V I. G lau-Inv. and  In d ex  to  
Vols. I -V I .  Pp . x ii +  611. London : Longm ans, Green & Co. 1943. Price 
£4.
This is th e  la te s t volum e in  th e  revised edition of th is  s tan d ard  work, and  contains 

m any  com prehensive articles in  add ition  to  a wide va rie ty  of topics trea te d  in  a 
succinct d ictionary  form.

Technical Data on Fuel. B y H . M. Spiers (Editor). 4 th  edition, revised an d  enlarged. 
P p . xv i +  358. London : B ritish  N ational Com m ittee, W orld Pow er Conference. 
1943. Price 12s. 6d.
The d a ta , presented  w ith  exp lanatory  notes, cover a  wide range of subjects con

nected  w ith  fuel technology, an d  is arranged  in  th e  form  of tab les an d  charts to 
p erm it of ready  application. Recognized experts in  various branches of in d u stry  
have  collaborated in  th e  p repara tion  of th e  volume.

Structural Design of Oil Tankers. B y J .  L. Adam . P p . 32. N orth -E ast Coast 
In s titu tio n  of Engineers an d  Shipbuilders, Newcastle-upon-Tyne. 1943. R e 
p rin ted  from  th e  In s titu tio n  Transactions. Price 3s. 6d.
Various s tru c tu ra l arrangem ents adopted  in  m odem  tan k ers are exam ined 

critically  so th a t  their relative m erits and  dem erits m ay be assessed.

Lewis’s Medical, Scientific, and Technical Lending Library. New E dition . P p . 922. 
London : H . K . Lewis & Co., L td . Price 12s. 6d. to  subscribers, 25s. to  non- 
subscribers.
A com plete catalogue to  th e  end of 1943 on m edical an d  scientific books available 

on loan from  Lew is’s Lending L ibrary .
I n  tw o p a rts—P a r t  I  : A uthors and  T itles, arranged a lp h ab e tica lly ; P a r t  I I  : 

A classified index of subjects w ith  nam es of authors.

The Examination of Water and Water Supplies. 5 th  E dition , 1944. B y E . V. Suckling. 
P p . 849. (London : S. & A. Churchill, L td .) Price 60s.
Deals w ith  th e  qualities required in w ater for dom estic and  industria l purposes, 

inspection of water-works, and  analysis of sam ples ; also purification and  trea tm en t 
of w ater.

A.S.T.M. Standards on Petroleum Products and Lubricants. October 1944. P p . 514. 
A m erican Society for T esting M aterials, 260 S. B road  S treet, Ph iladelphia 2, 
Penna. Price $2 75c. (14s. 6d.).
This la te st com pilation of all A.S.T.M. specifications, m ethods of tes t, and  

definitions perta in ing  to  petro leum  p roducts includes some 80 standards, together 
w ith  certain  supplem entary  m aterial.
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I n  add ition  to  th e  cu rren t rep o rt of th e  Society’s C om m ittee D -2  responsible for 
m ost of th e  s tandards , th ere  are certa in  proposed m ethods, for exam ple, one on th e  
saponification num ber of petro leum  by  electrom etric  t itra tio n  ; p roposed conversion 
tab les for petro leum  oils of m etric  to n s to  long tons an d  sh o rt tons. T here  is also a 
discussion on oil m ea su re m e n t; proposed m ethods of analysing  petro leum  
sulphonates ; an d  a  te s t  for p o ten tia l gum  in  av ia tio n  gasoline.

T he large num bers of te s t  m ethods p rovide a u th o rita tiv e  p rocedures for d e te r
m ining th e  properties of a  w ide range of petro leum  products , for exam ple, acid  h ea t 
of gasoline, aniline p o in t, burn ing  q u a lity  of various p ro ducts , carbon  residue, 
colour, distillation , specific g rav ity , knock characteris tics of fuels, m elting  p o in t, etc.

Specifications are included covering fuel oils an d  gasolines, S to d d ard  solvent, 
various typ es of a sphalt, etc.

This book, w hich includes th e  em ergency m eth o d  of te s t  for colour of Arm y 
m o to r fuel, an d  certa in  em ergency provisions, can  be o b ta ined  from  A.S.T.M. 
H ead q u arters , an d  from  th e  In s t i tu te  of Petro leum , 26, P o rtlan d  P lace, London, 
W . l .
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APPLICATIONS FOR MEMBERSHIP OR TRANSFER.
The following have applied for transfer or admission to the 

Institute. In  accordance with the By-Laws, the proposals will not 
be considered until the lapse of a t least one month after the publi
cation of this Journal, during which time any Fellow, Member, or 
Associate Member may communicate by letter to the Secretary, for 
the confidential information of the Council, any particulars he may 
possess respecting the qualifications or suitability of the candidate.

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

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

M embership.
B a s s e t t ,  Conrad Jo h n , Engineer, Esso E uropean  L aboratories. (IF. E . J .

Broom ; K . T . Arter.)
C a r d e r ,  R eginald  Aubrey, M anaging 'D irector, A nglo-Am erican Oil Co., L td .

(F. H . Gamer ; H . C. Tett.)
C o r f i e l d ,  W illiam  Gordon, D irector, Assam  Oil Co., L td . (T . Dewhurst ; 

P . Evans.)
C o w e n ,  Law rence Gordon, R esearch  Chem ist. (A . E . D unstan ; W . H . 

Cadman.)
E v a n s ,  Joseph H enry , Chief Chem ist, B ritish  T im ken, L td . (E. A . E v a n s ; 

IF. D. Doughty.)
F o r b e s ,  E dgar S t. Clair, E xecutive, L ubricating  Oil Pool, P etro leum  B oard.

(R. B . Hobson ; E . G. Grant.)
G r i m s e y ,  A lfred H erbert R oberts , Technical Officer, H.M. Forces. (E . A .

Sa tchell; G. IF. D um m y.)
H e s k e t h ,  R aym ond, Chemist, “ S h e ll” Refining & M arketing Co., L td .

(TT. R . P . Hodgson ; J .  Parrish.)
H e l l , W illiam  A lbert, Technical R epresen tative, C. C. W akefield & Co., L td .

(E. A . Evans ; J .  C. Cragg.)
L a n g t o n ,  A ubrey T urner, L abora to ry  Engine T ester, A nglo-Am erican Oil 

Co., L td . (TT. E . J .  Broom ; C. H . Sprake.)
M a d d i s o n ,  R o b ert E dw in W itton , Chief Chemist, Messrs. C laud Cam pbell & 

Co., L td . (TT. J .  W ilson ; S . T . M inchin.)
M i l l e r , W illiam , Physicist, A nglo-Iranian Oil Co., L td . (C. J .  W rig h t; 

W. Rutherford.)
R a p e r ,  B ernard  A rthu r, Supervisor, A tto ck  Oil Co., L td . (A . E . Chrisman ; 

J .  G. A . Jeffrey.)
S im p k i n s ,  Clarence R eginald  Peers, Refinery Forem an, B ahrein  Petro leum  

Co., L td . (N . L . Anfilogoff ; A . H . Goodhind.)
S u s s u m s ,  Alfred A shby Jam es, L abora to ry  Engine T ester, Anglo-A m erican 

Oil Co., L td . (IF. E . J .  Broom ; C. H . Sprake.)
W a c h a l ,  A ntoni Leszek, Petro leum  E ngineer. (IF. de J .  Piotrowsky ; A . E . 

Dunstan.)
W a t t ,  D avid  B lair, Physicist, A nglo-Iranian  Oil Co., L td . (C . J .  Wright ; 

IF. Rutherford.)
W e l l e r ,  Owen George, Chemical Engineer, Assam  Oil Co., L td . (R . J .

Haym an ; A . G. Eadie.)
W y s z y n s i c i ,  Zbigniew Stanislaw , T rainee, Anglo-Am erican Oil & P rospecting  

Co. (T . G. H unter ; G. D. Hobson.)
Transfers.

H i g g s ,  Percival George, Chem ist, “ S h e ll” R efining & M arketing Co., L td .
(J . S . Jackson ; IF. R . P . Hodgson.)

L a w r e n c e ,  A lbert E dw ard  Thom as, R esearch Chemist, B ritish  B itum en  
Em ulsions, L td . (I. Catneron ; R . M . Kerry.)

P e a r c e ,  A ustin  W illiam , R esearch W orker, B irm ingham  U niversity . (F. H .
Garner ; A . H . N issan.)

R a p p o p o r t ,  Frederick  Gerald, Civil Engineer, B ritish  Controlled Oilfields, 
L td . (R. R . Tweed ; V. C. Illing.)
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1. The Library is open for reference and for the issue and return  
of books from 10 a.m. to  5 p.m. daily, excepting Saturday.

2. Members of the Institute are permitted to  borrow up to  two 
books at a time for a period not exceeding a fortnight. In  special 
circumstances an additional number of books may be borrowed at 
the discretion of the Librarian.

3. Dictionaries and works of reference are not available for loan.

4. A new book may not be taken out of the Library until one 
month after it has been received.

o . Books must not be removed from the Library until the register 
has been signed by the borrower.

When a book is required to be forwarded, a signed request must 
be sent to the Librarian and the return cost of carriage paid. All 
books forwarded are a t the risk of the borrower until returned, 
and when returned through the post must be registered and securely 
packed to  prevent injury.

6. Books may not be sent or taken out of the United Kingdom.

7. Current unbound journals and periodicals of which there is 
only one copy in the Library may not be borrowed.

8. A borrower retaining books longer than the time specified, or 
failing to return them when demanded, shall forfeit the right to  
borrow books until all those standing against his name have been 
returned. Books not returned within two weeks of a demand will 
be replaced a t the expense of the borrower.

Borrowers to whom books have been issued are responsible for 
their preservation from injury and their safe custody. I f  a book 
is found damaged on return, it will be repaired or replaced a t the 
expense of the borrower.

9. Persons requiring photostat copies of extracts from books or 
periodicals may obtain these on application to the Librarian and 
on payment of the appropriate charges.
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en t kinds usually stocked on your 
shelves for various purposes, 
and th u s simplify ordering and 
stock control and reduce the 
risk of an unsuitable m aterial 
being used by mistake.

“ K l in g e r i t”  C o m p resse d  
Asbestos Jo in ting  can be sup
plied in  all thicknesses ranging 
from  'oo8" to  J" and can be 
used for saturated and superheated 
steam at high pressures and tem pera
tu res, hydraulic  pressures, compress* 
air and gases, oils, petrol, solvents, refri
gerants, alkalis and m ost acids.

R I C H A R D  K L I N G E R  L T D
KLINGERIT W O R K S  . SIDCUP • KENT . TEL: FOOTS C RA Y  3022 (6 lines)

CENTRIFUGAL PUM PS

OIL
for the

INDUSTRY
The Pulsometer Engineering Co.

Pipe Line Pumps

Transfer & Loading Pum ps

Distillate  Pum ps

Low  G rav ity  Reflux] Pumps

Pum ps for Sulphur D ioxide  
Treatm ent Processes

Ltd. manufacture the following 

H o t O il Pum ps

Pum ps for Chem ical Treat
m ent Processes

Pum ps for Lubricating O il 
Treatm ent Processes

Self-Prim ing Pum ps

Quotation on Application

Oulsometer engineering C.V1.,
Mine C lm s Ironworks. R e a d i n g .

L ist N o .  3046
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WELDED VESSELS

WELDED STEEL STORAGE 
AND PROCESS VESSELS

LARGE DIAMETER PIPES, ETC.

Kindly mention this Journal when communicating with Advertisers.
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•  W hen  the Sm oke Floats away 

and we are able to resume full- 

scale production of R O A D  T A N K S ,  

U N D E R G R O U N D  S T O R A G E  T A N K S  

etc., for industrial purposes, get in 

touch with the Butterfield Organisation.

W . P. B U T T E R F IE L D  LTD., Head Office and W o rk s,
Shipley, Yo rks. Te lephone : Shipley 851 (5 lines).
L o n d o n :  A f r i c a  H o u s e ,  K i n g s w a y ,  W . C . 2.
Te lephone : H O Lb o rn  1449. A N D  B R A N C H E S .
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The ‘ H A R R IS O 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 O il Storage 
Tanks and Vacuum Filters in solvent 
de-waxing processes.

SA FE R  & C H E A P E R  T H A N  STEAM

C O N N  E RS VI  L L E  
B L O W E R S
deliver a positive  reliable and oil free 

supp ly of A ir  o r  Gas econom ically and 

efficiently. Absence  of internal contact 

ensures long life, low  maintenance and 

continuous operation  ove r long periods.

r u M . m i a m a

H E A D  O F F I C E  • T U R N B R I D G E - H U D D E R S F I E L D
L O N D O N  O F F I C E  - 119 V I C T O R I A  S T. S W I - M I D L A N D S  Q F F I C E 2 I B E N H  E T T S  H I L L  B I R M I N G H A M . 2 

T e le p h o n e s :  H u d d e r s f ie ld ,  5 2 8 0  : L O N D O N ,  V i c t o r i a ,  9971 : B I R M I N G H A M ,  M id la n d ,  6 8 3 0

i
I-
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r a c H t m o f  ^  
n o u n s  s u m o
WifH ITS OWN

v \ $ r \ N t t i \ t e  

M A RK . ,

% A #  H E N ,  m a n y  y e a r s  a g o , w e  
* *  f i r s t  in t r o d u c e d  ‘ ‘ B ra n d e d  

B o l t s ”  a c c o m p a n ie d  b y  t h e ir  
n o w  w e ll k n o w n  s lo g a n  ‘ ‘ T w ic e  
a s  s t r o n g ,”  w e  d id  n o t  a n t ic i 
p a te  t h a t  w e w e r e  t o  b e c o m e  
w o r ld  p io n e e r s  o f  a  la r g e  in 
d u s t r y .

S in c e  t h a t  t im e  w e  h a v e  m a d e  
a n d  d is t r ib u t e d  l i t e r a l ly  h u n 
d r e d s  o f  m i l l io n s  o f  o u r  
“  N e w a l l  H ¡ t e n s i le  ”  h e a t-  
t r e a t e d  s te e l b o lt s .  O u r  la t e r  
d e v e lo p m e n t s  —  “  N e w a l lo y ,”  
“  N e w a l la s t ic  ”  a n d  “  N e w a ll  
H i - t e m ”  —  a re  re c o g n is e d  b y  
e n g in e e r s  a s  b o lt s  h a v in g  v e r y  
s p e c ia l q u a lit ie s .  E a c h  t y p e  o f  
b o lt  is  b r a n d e d  w it h  it s  o w n  
d is t in c t iv e  m a r k .

Kindly mention this Journal when communicating with Advertisers.
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LA BO RA TO RY  
FURNITURE

Functional suitability, technical convenience and personal con
venience are three important factors to be observed in designing 
a laboratory.
It is evident that the successful planning of a laboratory requires 
the exercise of a degree of technical knowledge which few fully 
appreciate. It involves the solution of complex design problems 
(ventilation, fume removal, drainage, layout, disposal of supply 
services) and a thorough knowledge of structural materials and 
their suitability for use in various parts of the laboratory.
W e  are experienced designers of laboratory furniture, manu
factured in our own works.

Catalogue ISB-LF on application.

Please communicate your requirements to us. A member of 
our technical design staff will visit your site by arrangement.

G rif f in  andTvrLOCK Etc)
L O N D O N  M A N C H E S T E R  G L A S G O W  E D I N B U R G H

Kem b le  St., W .C .2  19, C heetham  H ill Rd., 4  45, Renfrew  St. C .2  7, T e v lo t  Place, I

Established as Scientific Instrument Makers in 1826

B I R M I N G H A M  : S T A N D L E Y  B E L C H E R  & M A S O N  L T D . ,  C H U R C H  S T . ,  3
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JOHN C.STEIN Ł CO. LTD. BONNYBRIDCE, SCOTLAND

STEIN

^ f v r  O i l  -  j i r e d

'.m a c e s

N E T T L E  (4 2 / 4 4 % A I20 3) Fire
b rick  is H igh ly  Refractory 
(Seger Cone  34/35) and com 
bines Resistance to  Spalling 
and C o rro s ion  w ith  Vo lum e—  
Stability and Accuracy of 
Shape. Jointed w ith “ N E T T L E ” 
Refractory Cement, it is recom 
mended w ith confidence for 
O il-F ired Furnace Linings.

In cases w here  exceptionally 
high tem peratures are experi
enced, w e  recommend “ S T E IN  
S IL L IM A N IT E  ” ( 6 2 / 6 3 % A I20 3) 
and w here  conditions are easier, 
“ T H IST L E  ”  (35/37% A I 20 3) 
Firebrick.

Kindly mention this Journal when communicating with Advertisers.- 
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FOR HIGH GRADE LUBRICATING OILS
at low investment and low operating costs
•  P R O P A N E  D E A S P H A L T I N G  •  F U R F U R A L  R E F I N I N G  

•  B E N Z O L - K E T O N E  D E W A X I N G

High yields . . . high viscosity index 

. . . low pour point w ith equivalent 

cloud, and good colour characterize 

the quality lubricating oils produced 

by this combination of processes. 

Lummus has built 14 solvent refining 

plants, 19 solvent dewaxing units and 

several complete lube oil refineries.

For one major refiner, Lummus 

designed and built a Benzol-Ketone 

Dewaxing unit within 20 weeks from 

signing of contract.

The latest refinements in 

Propane Deasphalting, Fur

fural Refining and Benzol- 

Ketone Dewaxing are des
cribed with accompanying 

flow sheets, in the latest 

Lummus book, “ Petroleum 
Refining Processes.”  This 

book contains much techni

cal data, a number of instal
lation photos and twenty- 

one flow diagrams of petro
leum refining processes. If 

you do not have a copy, 
write for one.

T H E  L U M M U S  C O M P A N Y
Graybar Building, 420 Lexington Avenue,

New  Y ork  17, N.Y., U.S.A.

Kindly mention this Journal when communicating with Advertisers.
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BB

S P E C IF IC A T IO N  IN C L U D E S  : Table and hold-dow n ball bearings.

Pinion shaft roller bearings.

One-piece steel base provid ing oil reservoirs.

Table ring gear of alloy steel w ith machine-cut teeth, shrunk 
on table.

Table ring safety guard, &c., &c.

O th e r sizes and types of rotary tables are available for all 
purposes.

NATIONAL 
OWE C O
RIVER PLATE HOUSE LONDON E.C.2

Kindly mention this Journal when communicating with Advertisers.
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W e specialise in the manufacture of up-to-date 

PETRO L, O IL  A N D  GREASE TESTIN G  EQUIPM ENT

The illustration shows one 

of our latest products—

A ppa  ratus for  D e t e r m i n i n g  the 
FOAMING CH ARACTERISTICS  

OF LUBRICATING OILS

As supplied to the U.S. Army, 
British Army, and many of the 
leading oil producing Companies

Full particulars sent on application

BAIRD & T A T LO C K  (London) LTD.
Manufacturers o f Scientific Apparatus 

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

Kindly mention this Journal when communicating with Advertisers.
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SYMONS “ J W ” TYPE SCREEN

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

easily transportable.

K J s f i S i a a a S
M A N U F A C T U R I N G  C O M P A N Y
B R O O K  H O U SE ,  P A R K  L A N E ,  L O N D O N ,  W . l
Te lephone  : M ayfa ir 3067-8 C ab le s : 14 N o rd b e rg  L o n d o n  ”

C O N T I N U O U S  W A S H  I MG
” »Mui" uw■ ■ ‘tu». -  ■ mi«»u‘un,,uürt

H o l le y  M o t t  P la n t s  a re  

efficiently and continuously 

washing millions of gallons 

of Petroleum products daily. 

Designed for any capacity. 

M ay  we submit schemes to 

suit your needs ?

H O L L E Y  ( H \ M )  M O T T  

Continuous Counter-Current P lan t
Te legram s: "  -

••Typhagitor, Fen, L o n d o n .”  W o r ld -W id e  Licensees, H.M. CONTINUOUS PLANT L™
Te le ph one : Roya l 7371/2. F O U R  L L O Y D S  A V E N U E ,  L O N D O N ,  E.C . 3.
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f e y

R E LIE F  V A LV ES
F O R  O IL  R E F IN E R Y  S E R V IC E
F O R  A L L  PR E SSU R ES  U P  T O  2,700 LBS. 

T E M P E R A T U R E S  U P  T O  1,000° F.

M A S O N  E I L A N
AUTOMATIC 
C O N T R O L S

FOR LEVEL, PRESSURE, ETC.

C R O S B Y  V A L V E  & E N G IN E E R IN G  
C O . LTD.

251, E A L IN G  R O A D ,  W E M B L E Y

Kindly mention this Journal when communicating with Advertisers. t a s / s c .34

A load off 
your mind!

A n  electric load can now  
be controlled w ith con
tinuous adjustm ent from  zero to  full w ithou t resistances 
and independently of mains voltage fluctuations. Th is 
new  “ Energy Regu lator ” principle is particularly recom 
mended fo r hot-plates, muffles, furnaces, d ry ing  rooms, 

etc., and ou r technical publication R. 10/3 gives 
you the details. W r ite  to-day for a copy.

S U N V I C  C O N T R O L S  L I M I T E D
S T A N H O P E  H O U SE , K E A N  ST., L O N D O N ,  W .C .2



These tw o photographs illus
trate part of a very large 
oil storage installation we 
recently completed in T rin i
dad. The electrically-welded 
tanks shown are 18 ft. dia. 
x  41 ft. 6 ins. deep (80,000 

barrels capacity).
A ll the w ork was executed 
under the supervision of 
our own engineers, who  
were sent out to  Trin idad  
k specially for this job. ^

H U N S L E T  • L E E D S  io
*Pho ne: L eeds27468. 'G ra m s: "O x b r o s ,  L ee d s” 

Lo n d o n  Office  : W in c h e s te r  H ou se , O ld  B road 
Street, E .C .2 

'Phone : L o n d o n  W a ll  3731 
'G ra m s  : “ A sb e n g p ro ,  Stock, L on d on  ”

OXLEY
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•  Large area o f suction 

passages.

•  Low  loss suction valves.

•  Easily removable valves.

•  H igh  com pression radio 

achieved by special valve 

arrangement.

•  Long stroke.

•  Long stuffing box w ith 

steam jacket and lantern 

ring.

•  Steam piston valve with 

piston pilot valve giving 

constant length of stroke 

under varying condition.

•  Removable liner with 

capped force screws.

•  Bucket w ith snap rings.

•  Fully trapped joints.

•  Gas-freeingconnections.

®  V e r t i c a l  d e l i v e r y  

connection.

©  End suction.

¿IntfcuM zl to

7 t f j M 9 p

F O R  L IQ U E F IE D  G A S E S  O R  

V A P O R I Z A R L E  O R  G A S 
LA D E N  LIQ U ID S  

D ESIG N ED  TO  W O R K  W IT H  

N .P.S.H . LESS T H A N  6 FEET
niiiiniiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii lllllllllllll iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii nun

iiiniiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiimiiini iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinii unii1

uiiiiiiiniiiiuii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinii iiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiii nun
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Kindly mention this Journal when communicating with Advertisers.

x ix



Kindly mention this Journal when communicating with Advertisers.

In the Refinery : In the

KM
K.M. meters are extremely 

robust, of simple and sound 

design, and excellent quality 

of manufacture.

They havethe m inimum w o rk 

ing parts and need practically 

no maintenance, and the ir 

accuracy is retained th rough 

out the life of the instrument.

Every meter is individually

ST E A M

calibrated, and the square root 
chart gives open scale at n o r

mal flow.

The meters can be supplied 

w ith a pressure record if re

quired, also w ith a six-figure 

integrator.

M ore  than 10,000 in use.

G E O R G E  K E N T  L T D . ,  L U T O N ,
B E D F O R D S H IR E .  L O N D O N  O F F IC E :

200 H igh  Holborn, W .C . I.

M E L B O U R N E :  G eorge  Kent (Victoria) Pty. Ltd., 129 W illiam  Street. Agents-: 
P O R T -O F -SP A IN , T R IN ID A D :  D av id son -A rnott  & Co., U n ion  C lu b  Buildings. 

B U E N O S  A IR ES, A R G E N T IN E  : Evans, T h orton  & Co., 465 Calle de Fensa.
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