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Oil fie ld  E xploration  a n d  E x plo ita tio n .

Geology.
242. West Edmond Opens Big Area for Hunton. E . G. D ahlgren . Oil W kly , 18.9.44, 
115 (3), 31.— T he W est E d m o n d  field of cen tra l O klahom a provides th e  first im p o rtan t 
p ro d u c tio n  on th e  w est flank of th e  N em aha g ran ite  ridge. I t  h as th e  deepest and  
m ost w esterly  know n H u n to n  lim estone oil p roduction . T he m ost n o rth e rly  an d  m ost 
sou therly  p roducing wells a re  9 ml. a p a rt. P a r ts  of th e  field have  been defined on th e  
eas t an d  west. On th e  east, th e  Bois d ’A rc producing  section is m issing. 126 wells 
have  been com pleted on 40-acre spacing in  th e  Bois d A rc  section  of th e  H u n to n  
(D evonian). Two wells p roduce from  th e  B artlesville, a n d  one from  th e  Oswego. 
T here  are six  d ry  holes.

T he drilling dep th  is 6700-7200 ft., a n d  th e  average drilling tim e  is ab o u t 70 days. 
C ontract drilling prices range $6-75-7-50 p er foot. D etails of drilling an d  com pletion 
p ractices are given. 3,208,000 brl. of oil h ad  been p roduced  to  20 th  A ugust.

T he field w as discovered in  A pril 1943. T he discovery well found  th e  first an d  second 
W ilcox sands a t  7508 and  7640 ft., respectively, an d  b o th  were unproductive . The 
H u n to n  w as te s ted  a t  6938-6956 ft. T he bo ttom -hole  p ressure w as 3130 lb ./sq . in. 
T he field m ay  be 24 m l. long an d  5 m l. wide.

T he post-M ississippian erosion rem oved som e of th e  W oodford  shale an d  chert 
(D evonian or M ississippian), an d  m uch  of th e  Mississippi lim estone. T he Bois d ’Arc 
lim estone of th e  H u n to n  averages 70 ft. in th ickness, an d  is 150 f t . th ic k  in  p a rts . 
P o rtions of i t  a re  dolom itic an d  crystalline. E stim a tes  place th e  porosity  a t  10-15% , 
a n d  th e  sa tu ra tio n  a t  50% . A n  erosional channel has rem oved m uch  of th e  Bois 
d ’A rc section in  one place. T here  is a  sim ilar gulley in  th e  n o rth ern  p a r t  of th e  old 
E dm o n d  field. No wells hav e  reached th e  A rbuckle.

T he pressure drop appears to  be 1 lb. p er 16,848 brl. of oil w ithd raw n . N a tu ra l 
flow m ay  continue u n til th e  p ressure falls to  1000 lb ./sq . in. or less. No evidence of a 
w a ter drive has been no ted . T he gas seems to  be com ing o u t o f solution.

B arrow  has estim a ted  W est E d m o n d ’s reserve as 117,000,000 brl. in  A ugust 1944. 
A no ther e stim ate  gave 144,000,000 brl.

A geological m ap , isopach m ap, an d  cross-section are  included. G. D . H .

243. Prospects Favourable for Deeper California Production. A. Gregersen an d  F . S. 
P a rk er. Oil W kly, 25.9.44, 115 (4), 34.— T he risks involved in  deeper zone exploration  
are  less th a n  in  w ildca tting  for a new field, since th e  s tru c tu ra l h aza rd  is m ateria lly  
reduced. The m ain  problem s concern source and  reservoir rocks.

E ocene form ations appear to  offer m ost of th e  u n tes ted  prospects for deeper zone 
p roduction  in California. Commercial p roduction  has been ob ta in ed  from  th e  Eocene 
in  th e  San Jo aq u in  and  Sacram ento Valleys, an d  in  th e  V en tu ra  B asin, w hile th e re  have  
been showings in  th e  S an ta  M aria and  Los Angeles B asins. Gas h as been p roduced  
com m ercially from  th e  C retaceous in  th e  San Jo aq u in  an d  Sacram ento  V alleys, while 
oil has been ob tained  a t  Coalinga. T he “ basem ent ” rocks also offer possibilities.

A  num ber of fields in  th e  Los Angeles B asin have  n o t com pletely p e n e tra te d  th e
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Miocene Section. The bu lk  of th e  p roduction  is from  the upperm ost Miocene. I n  
tw o instances p roduction  is from  th e  Middle Miocene. T he north -eastern  p a r t  of th e  
Los Angeles B asin seems b est for Eocene prospects.

On th e  east side of th e  San Joaq u in  Valley th e  basem ent has been reached In  m ost 
fields. On th e  w est side th e  recen t discovery of Eocene production  in  th e  A ntelope 
field has enhanced th e  deeper prospects for Eocene p roduction  in  o th e r fields on the  
w est side.

In  th e  V en tu ra  B asin one of th e  m ost p rom inent u n tes ted  possibilities is th a t  of 
accum ulation  below th e  m ajor th ru s t fau lts  bordering  th e  San ta  Clara R iver Valley. 
Deeper possibilities in  th e  S an ta  M aria B asin  fields are largely concerned w ith  accum u­
lation  below th e  M onterey (U pper Miocene), w here oil from  Miocene shales has h ad  a 
chance to  m igrate  in to  such older rocks.

Most of th e  gas fields in  th e  N o rthern  D istric t have  pen etra ted  an d  tes ted  beds of 
U pper Cretaceous age. I n  some of these fields only th e  upperm ost Cretaceous sands 
have been found productive.

The possibilities of th e  various fields are briefly discussed, and  tables give th e  p ro ­
ducing horizons an d  th e  g reatest dep ths a tta in ed  in  th e  different fields. A series of 
m aps are included. G. D. H .

244. Exploration Increased; August Record Good. L. J .  Logan. Oil W kly, 25.9.44, 
115 (4), 52.#yDuring A ugust, exp lorato ry  com pletions averaged 97 p er week in  U.S.A., 
and  there  were 91 successful exploratory  wells, a t  least a  dozen of which are of special 
in terest. T he E y lau  field of E a s t T exas (Bowie County) provided th e  S ta te ’s first 
Sm ackover lim estone production . I n  W est Texas, th e  C rossett field was opened by 
the  S ta te ’s first D evonian producer. T he C harlo tte  field of A tascosa County, South 
Central Texas, opened a  new region of E dw ards lim estone production. The South 
Tyler field of Sm ith  County, E a s t Texas, appears to  be a  m ajor find. Oil is obtained 
from th e  R odessa a t  9919—9929 ft., an d  there  are four prospective p ay  zones betw een 
9556 and  9961 f t . T he F u llerton  field of W est T exas had  a l |-m l .  extension, and  a new 
deeper pay.

An im p o rtan t gas area  w as opened in  B arlow  County, K ansas. New oilfields in 
Clay and  R ichland Counties were am ong Illinois’ dozen discoveries an d  extensions. 
The F o rk  field of M ecosta County, M ichigan, was extended considerably. A gas 
discovery was m ade in  Solano County, California, and  a rich  new  zone w as opened in 
th e  Rio V ista field.

An average of 81 w ildcats p er week have been com pleted in  U.S.A. during th e  first 
eight m onths of 1944. In  th e  corresponding period of 1943 th e  figure was 67. 
18-5% of th is  y ea r’s com pletions have  been successful, com pared w ith  17-9% in th e  
same period of 1943, b u t th e  increase in  oil discoveries has been less th an  for gas and 
distillate discoveries.

The A ugust new discoveries and  extensions are listed  w ith  p e rtin en t da ta . Tables 
summ arize th e  exploratory  d rilling results by  S ta tes and  d istric ts for August, and  for 
th e  first eight m onths of 1944, and  give some com parative to ta ls  for 1943.

G. D. H .

245. Colombia Is Active both in Development and Exploration. W . A. Sawdon. 
Petrol. Engr, O ctober 1944, 16 (1), 78.— Despite equipm ent shortages, w ildcat drilling 
has gone on in  Colombia, an d  w hen th e  situation  becom es easier exploratory  work will 
increase. P roduction  is ob tained  from  L a Cira, In fan ta s , Petro lea, Tres Bocas, 
Socuavo, Rio de Oro, Casabe, E l Dificil, and  Aguas Claras.

Shortage of tankers has caused th e  Colombian p roduction  to  be seriously restric ted  
during th e  p ast two years, b u t th e  o u tp u t is rising, an d  was 13,000,000 brl. during the  
first half of 1944. The presen t p o ten tia l of th e  producing fields exceeds export 
facilities. Two pipe-lines w ith  a  to ta l capacity  of nearly  30,000,000 brl. /year serve the  
two m ain  producing areas. A refinery a t  B arranca  B erm eja h as a  capacity  of 14,000 
brl. /day.

If  oil is discovered in th e  Llanos region a considerable tran sp o rta tio n  problem  
will arise.

N orth  of Petrolea, drilling is proceeding in  th e  T res Bocas and  Socuavo pools. 
The s truc tu ra l conditions are n o t know n w ith  certa in ty , an d  there  m ay  only be one 
structure, w ith  producing zones a t  4500-5000 f t . an d  8500-9000 ft. The T ibu area
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also produces. A t present-fchere is no a c tiv ity  a t  Rio de Oro. T w en ty  wells have  been 
com pleted a t  Casabe a t  dep th s of 4000-7000 f t ., a n d  developm ent is proceeding. 
T hree wells have  been drilled a t  E l Dificil to  dep th s of 5500-6000 ft. A  well to  th e  
sou th  ob tained  a  little  oil an d  gas. A  little  oil has been found in  one of th ree  wells 
drilled on th e  L as M onas stru c tu re , eas t of A guas Claras. A producer, w hose dep th  
w as ab o u t 6000 ft., has been  com pleted on th e  C antagallo concession, n e a r  P u e rto  
W ilches. Shallow showings are rep o rted  in  a  w ildca t n ea r th e  S inu R iver, 50—60 ml. 
from  its  m ou th . _ G. D . H .

246. The West Edmond Oilfield. D. McGee. Petrol. E ngr, O ctober 1944, 16 (1), 
227.— T he W est E dm ond  field lies on th e  w est flank of th e  G ran ite  R idge, w est of th e  
O klahom a City, B ritto n , and  E dm ond  fields. T he d iscovery well w as b ro u g h t in  in 
A pril 1943, flowing 522 b rl./d ay  from  th e  H u n to n . T he bo ttom -hole  p ressure  w as 
3110 lb ./ in . 2

T he surface beds are of Lower P erm ian  age. T he P en n sy lvan ian  h as several 
p e rsisten t lim estones an d  a  few th ick  sand  bodies in -a  grey  shale series. T he post- 
M ississippian erosion d id  n o t rem ove th e  whole of th e  M ississippian beds a t  W est 
E dm ond, an d  M ississippian lim estone is found. T he C hattanooga  shale is d a rk  and  
b itum inous. P ro d uction  is found chiefly in  th e  Bois d ’Arc m em ber of th e  H u n to n . 
This, th e  topm ost p a r t  of th e  H u n to n , wedges o u t to  th e  east. Few  wells have  gone 
r ig h t th ro u g h  th e  H u n to n . B eneath  a re  th e  Sy lvan  shale, V iola lim estone, Simpson 
dolom ite, an d  W ilcox sand.

T he oil and  gas are trap p e d  b y  th inn ing  of th e  p roducing zone to  th e  east, w ith  slight 
n o r th -so u th  arching. T he dip is a b o u t 150 ft./m l.

T he geological h isto ry  of th e  a rea  is briefly described an d  illu s tra te d  b y  a  series of 
d iagram s. A n old stream  channel cu t th ro u g h  th e  Bois d ’A rc m em ber in  p a r t  of th e  
a rea.

A p a rt from  th e  wells giving oil from  th e  Bois d ’Arc, th ree  p roduce from  ^  P ennsy l­
v an ian  sand, an d  tw o from  th e  low est p a r t  of th e  H u n to n .

A fter acid  tre a tm e n t th e  average in itia l p ro d u c tio n  of th e  Bois d ’A rc wells is 1200 
b rl./d ay . A ll except tw o of th e  164 wells flow n a tu ra lly . R ecen t com pletions have 
h ad  gas-o il ra tio s ranging 515-1400 cu. f t./b rl.

T he Bois d ’Arc has porous streaks.
T he p roduction  p ractices a re  described, as a re  drilling practices, h azards, and  con­

servation  practices.
T he principal source of energy for oil p ro d u c tio n  seems to  be  dissolved gas, n o t w ater 

advance.
6560 acres have  been developed to  d a t e ; p roved  acreage am oun ts to  20,700 acres, 

an d  th ere  is 8300 acres of possible p roduction . I t  is expected  th a t  reserves w ill exceed
100,000,000 brl., a n d  m ay  possibly reach  175,000,000 brl.

T he W est E dm ond  discovery m ay  lead  to  fu r th e r  exam ination  of th e  eas t an d  n o rth  
rim s of th e  w estern  O klahom a basin , w here th e  H u n to n  is sim ilarly  p a r tly  or w holly 
tru n ca te d . G. D . H .

247.* Prospective Colombian Discovery Is Reaming. Anon. Oil Gas J . ,  28.10.44,
43 (25), 51.— T he Colom bian w ildcat, 1 F loresan to , h as h a d  a  shallow  oil show ing, and  
w as ream ing a t  2218 ft. 5 C antagallo, in  th e  M agdalena Valley, w as abandoned  a t  
7059 ft.

On th e  B arco concession 10 Socuavo is tes tin g  a t  5384 ft.
In  Venezuela 8  G uario, in  th e  San Jo aq u in  a rea , is tes tin g  a t  10,735 ft.
A te s t  on Prince E d w ard  Islan d , C anada, is drilling a t. 9775 ft. G. D. H .

248.* Prince Edward Island Test Drilling at 10,000 ft. A non. Oil Gas J . ,  28.10.44,
43 (25), 58.—T he ob jective of th e  w ildca t being drilled  in  H illsborough B ay, off 
Prince E d w ard  Islan d , is th e  M ississippian, expected  a t  12,000 ft. T he well h a s now 
reached  approx im ate ly  1 0 , 0 0 0  f t. (j, j ) .  j j ,

249.* Wildcat Completions and Discoveries. Anon. Oil Gas J . ,  28.10.44, 43 (25), 
131.— 73 w ildcats, 8  giving oil an d  1 giving d istillate , w ere com pleted  in  U .S.A . during 
th e  week ended 21st October, 1944. T he com pletion  resu lts  a re  sum m arized  by  
S ta te s  a n d  d istric ts. G. D . H .
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250. Willamar Field Becomes Major Development. G. O. Ives. Oil W kly, 30.10.44, 
115 (9), 20.— T he W illam ar field of W illacy County, South-w est Texas, is on an  
anticline, and  will p robably  have a producing area  of 1 0 ,0 0 0  acres. P roduction  is from  
th e  u pper 200 ft. of th e  F rio . T he oil-sand is in terbedded  w ith  shale, th e  effective 
sand  to ta llin g  50-60 ft. T he gas-o il con tact is a t  a  dep th  of 7845 ft., and  th e  o il- 
w a ter co n tac t a t  7954 ft. T he presen t know n reserve is estim ated  to  be 70,000,000 
brl. 56 producing wells an d  a  dry  hole h ad  been com pleted up  to  th e  end of Septem ber.

The s tru c tu re  w as w orked o u t by  th e  reflection seism ograph in 1935, and  th e  d is­
covery well was com pleted in  N ovem ber 1940, a fte r  drilling to  9002 ft. Com pletion 
was a t  7620—7678 ft., a fte r th e  well had  alm ost been abandoned as useless.

The early  oil o u tle t w as by  trucks, th en  by  tank-car, and  la te r by  pipe-line.
One of th e  m ain  difficulties in developm ent has been th a t  of suitable w ater supplies. 

Steam  ro ta ry  rigs are em ployed. W ells tak e  40-45 days to  drill and  cost ab ou t 
$56,000 each. T he entire  sand  section is perfo ra ted  because perm eabilities are low. 
D evelopm ent is on  a  staggered 40-acre p a tte rn , to  allow 20-acre spacing if fu tu re  
perform ance requires it. The daily  o u tp u t allowed is ab ou t 5600 brl.

The Lower F rio  has n o t really  been tested , b u t 7 ml. to  th e  w est a  w ildcat found 
sandy beds a t  4600 ft. in  th e  F rio . G. D. H .

251. Jarahueca Field Studied by American Companies. Anon. Oil W kly. 30.10.44, 
115 (9), 58.— Twelve producing wells have been com pleted in  th e  Jarah u eca  field of 
east-cen tra l S an ta  Clara Province, Cuba, since its  discovery in O ctober 1943. The 
well logs show an  alm ost continuous section of serpentine down to  th e  producing 
zone, w here oil is in a  frac tu red  serpentine. The oil is essentially of distillate  quality , 
and  can be used asdow -grade m otor fuel w ithou t special processing. G. D. H .

252. Pando Wildcat Abandoned. Anon. Oil W kly, 30.10.44, 115 (9), 58.— Pando 1, 
in  cen tral A nzoategui, has been abandoned a t  6900 ft. I t  is 8  m l. from  th e  m ain 
Oficina field an d  th e  undeveloped Areo discovery. G. D . H .

253. Russians Negotiating for Iran Exploration Rights. Anon. Oil W kly, 30.10.44, 
115 (9), 58.— R ussia is negotia ting  for exploration  righ ts in I ran  near th e  Caspian. 
T he Sainan area  east of T eheran  is of special in terest, for a R ussian  com pany com pleted 
a  discovery well there  before th e  R evolution, b u t no fu rth er drilling has been done. 
T he nearest com m ercial production  is a t  Chikishlar, 150 ml. to  th e  north , in  Russia. 
A w ildcat s tru ck  oil near A sterabad , on th e  R ussian  side of th e  border, several years 
later, b u t th is  also w as n o t developed. G. D. H .

254.* Wildcat Completions and Discoveries. Anon. Oil Gas J .,  4.11.44, 43 (26), 147.— 
Seventy-six w ildcats were com pleted in  U .S.A. in  th e  week ended 28th October, 1944 ; 
11 of th em  found oil an d  4 found gas.

The com pletion resu lts are sum m arized by  S ta tes and  districts. G. D. H .

255*. Postwar Section: Supply. Anon. Oil Gas J .,  18.11.44, 43 (29), 58.—I t  is 
estim ated  th a t  th e  w orld crude-oil o u tp u t will to ta l  2,504,525,000 brl. in  1944, nearly
200,000,000 brl. m ore th a n  in  1943.

Venezuela’s o u tp u t m ay  be ab o u t 925,000 b rl./d ay  a t  th e  end of 1944, if th e  dem and 
continues, an d  i t  can  be expanded to  1,000,000 b rl./d ay . Colombia’s p roduction  has 
increased to  6 6 ,0 0 0  b rl./d ay , an d  can be raised  to  80,000 b rl./d ay  w hen pipe-line 
facilities are com pleted.

Iraq  is delivering 84,000 b rl./d ay  by  th e  pipe-line system , an d  p lans are being 
considered for doubling th e  pipe-line capacity  a fte r th e  w ar. I ra n  is estim ated  to  be

HA producing 285,000 b rl./d ay . C onstruction is under w ay  w hich w ill increase th e
, & refinery capacity  to  400,000 b rl./d ay . B ahrein  refines 20,000 b rl./d ay  from  th e  island,

and a little  im ported  from  A rabia. T he refinery capacity  is to  be expanded to  55,000 
E brl./day . The add itional crude will be obtained from  Saudi A rabia. A large new

refinery is being b u ilt a t  R as T anaru , Saudi A rabia, an d  when th is  is com pleted th e
(25), o u tp u t of B ahrein and  Saudi A rabia w ill be raised to  100,000 b rl./d ay .
iriag K uw ait and  Q a tar have large oil reserves, b u t are n o t producing com m ercially a t
by present.

[, The U .S.S.R . o u tp u t is generally estim ated  to be 600,000 b rl./d ay . New fields are
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know n to  have  been discovered in  recen t years. R u m an ian  p ro d u c tio n  has ranged  
100,000-140,000 b rl./d ay  in  recen t years, an d  is unlikely to  be increased  u n til th e re  has 
been an  o p p o rtu n ity  for exp lora tion  and  developm ent in  new  areas.

T he D u tch  an d  B ritish  E a s t Ind ies m ay  now  be producing  only  a th ird  of th®ir 
1942 o u tp u t of 175,000 b rl./d ay  an d  a  considerable tim e w ill be requ ired  for reh ab ili­
ta tin g  th e ir fields a fte r  th e  war.

A ustria  is cred ited  w ith  30,000 b rl./d ay , an d  H u n g ary  w ith  15,000 b rl./d ay .
Mexico requires exp loration  an d  developm ent before th e  p roduction  can  be m ate ria lly  

increased. Poza R ica  provides a  large p a r t  of th e  p resen t o u tp u t. T rin id a d ’s o u tp u t 
of ab o u t 60,000 b r l./d ay  canno t be ra ised  w ith o u t th e  discovery of new  fields. A 
sim ilar s ta te  of affairs exists in  C anada, excep t for th e  F o r t  N orm an area.

G. D . H .

258.* Postwar Section: Reserves. Anon. Oil Gas J . ,  18.11.44, 43 (28), 61.— The 
w orld’s proven oil reserves are estim ated  to  be a  little  over 50,000,000,000 brl. R a th e r 
m ore th a n  ha lf of th is  is a llo tted  to  th e  W estern  H em isphere. R ecen t discoveries in 
Venezuela have  raised  th e  reserves from  5,600,000,000 brl. to  8,000,000,000 brl. The 
Persian  Gulf reserves a re  estim a ted  a t  15,500,000,000 brl., w ith  an  equal q u a n tity  
ind icated  in  fields n o t y e t fully explored. R ussia ’s reserves are p laced  a t  5,700,000,000 
brl., b u t are likely to  be tw o or th ree  tim es th is  am ount.

In  th e  Persian  Gulf a rea  th e  ra te  of w ith d raw al is 1 b rl. to  134-6 brl. of proven 
reserves; in  N o rth  A m erica th e  ra tio  is 1 brl. to  11 brl. of reserves, a n d  in  South 
A m erica 1 brl. to  25 brl. of reserves.

In  th e  post-w ar period  m uch  refinery construction  w ill tak e  place in  Venezuela. 
M uch rehab ilita tio n  w ill be necessary in  cen tra l E urope  an d  in  som e A siatic areas.

G. D. H .

257.* Postwar Section: Exploration. Anon. Oil Gas J . ,  .18.11.44, 43 (28), 6 6 .—
14,000,000,000 brl. of oil m u st be  found  b y  explora tion  in  U .S.A . before th e  end of 
1950 if th e  ra tio  of reserves to  cu rren t p roduction  is to  be m ain ta ined . T his ra te  of 
d iscovery h as been  a tta in e d  in  th e  past.

In  th e  post-w ar period  w ildca tting  in  U .S.A . is expected  to  average 8 %  less th a n  in 
1944. A su b stan tia l increase in  w ildca tting  is p red ic ted  elsewhere.

A considerable expansion in  th e  p ractica l app lications of th e  theories of reservoir 
contro l is expected.

The use of geophysics will be expanded  a f te r  th e  w ar an d  geophysical d a ta  w ill be 
m ore com pletely corre lated  w ith  geological d a ta . T he reflection seism ograph and  
grav im eter will continue to  be th e  m ost w idely used  geophysical in strum en ts. The 
best resu lts will be o b ta ined  if th ey  are  em ployed in  th e ir  respective fields of optim um  
service, deta il, an d  reconnaissance. In  b o th  cases b e tte r  in te rp re ta tio n  ra th e r  th a n  
b e tte r  in stru m en ta tio n  is required . I n  b o th  fields th e  w ar h as re ta rd ed  norm al 
progress. I f  th e  cost of surface surveys can  be reduced g rav im etric  w ork  w ill be  m uch 
cheaper.

T he m obile m ud-logging u n it  w ill p ro bab ly  be  m ore w idely used  a f te r  th e  war. 
I t  is claim ed th a t  th is  will d e tect one p a r t  of oil in  100,000 p a r ts  of m ud, an d  gas in 
q u an tities as little  as xvrr cu. ft. p er h o u r released from  th e  m ud. R ad io ac tiv ity  well 
logging w ill be valuable  in  rew orking old areas an d  in  d e tecting  p ay s in  th ic k  lim e­
stones w here o rd inary  electrical logging is n o t p a rticu la rly  sa tisfactory .

I t  is generally  agreed th a t  all geological a n d  geophysical d a ta  m u st be  com bined and  
in tensively  stud ied  to  facilita te  th e  discovery of stra tig rap h ic  trap s . T here m u st be 
im aginative  th in k in g  an d  a  willingness to  risk  m an y  d ry  holes. G. D . H .

258.* Centre of Production Shifting from U.S., Geologists Told. L. P . S tockm an. 
Oil Gas J .,  18.11.44, 43 (28), 190.— T he cen tre  of oil p roduction  is sh ifting  from  U .S.A. 
to  th e  F a r  an d  Middle E as t, according to  M ortim er K line. W ith  w a ter tran sp o rta tio n  
charges a t  40—60 cen ts/b rl., crude, refined oils could be delivered in  U .S.A . from  
these  regions a t  ab o u t $1-75/brl. These d is tan t reserves will be a ll im p o rta n t in  th e  
even t of an o th er war.

Colombia h as a t  least six petro liferous provinces : M agdalena V alley ; sou th-w est 
of L ake M aracaibo ; th e  L lanos of th e  so u th -e a s t; th e  C aribbean coasta l a r e a ; th e  
G oajira Peninsula, and  th e  Pacific C oast region. A t p resen t th e  first tw o are  th e  m ost
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im p o rtan t. Cretaceous lim estones and  shales are extensively developed east of th e  
C entral Cordillera, an d  are h ighly petroliferous. Oil seepages and  m ud volcanoes" 
a re  com m on in  th e  G oajira and  Pacific Coast areas, b u t little  is know n of th e  struc tu re . 
T he Eocene and  Oligocene are p roductive  in th e  Middle M agdalena Valley. The 
Oligocene produces in th e  Lower M agdalena Valley area. The Cretaceous an d  T ertiary  
yield  oil from  fau lted  anticlines south-w est of Lake M aracaibo. G. D. H .

259.* Exploratory Activity, and Oil and Gas Discoveries in California 1944. A. I .
Gregersen. Oil Gas J .,  18.11.44, 43 (28), 193.—-During th e  first n ine m onths of 1944 
California h a d  24 w ildcat discoveries of oil, an d  31 successful new  pool tes ts  and  
outposts. T here were 6  w ildcat gas discoveries, and  a  new  deeper p ay  w as found a t  
Rio V ista. H ow ever, th e  am o u n t of oil discovered w as n o t impressive, and  a t  p resen t 
California is draw ing on oil reserves a t  a  ra te  five tim es as fast as new  reserves are being 
discovered.

A t Jaealito s N orth-w est, Fresno C ounty, an  oil-well has been com pleted in  the  
Tem blor. I n  K ern  C ounty, a  1000-brl. well has been b rough t in  in  th e  Cam eros sand 
(Middle Miocene) a t  3456-3485 ft. Only 8  of th e  rem aining 22 discoveries seem to  be 
of com m ercial im portance a t  p resen t. These are enum erated .

A new  pool has been opened in  th e  San Miguelito field of V entura  County, in  Pliocene 
sands a t  7225-7700 ft.

T he 6  w ildcat gas discoveries are of com m ercial im portance, an d  4 m ay  become 
m ajor gas-fields. These discoveries are briefly described.

188 w ildcats have  been com pleted in  California during th e  first n ine m onths of 1944, 
whereas in  th e  whole of 1943 186 w ildcats were com pleted. D uring  1944 th e  new 
reserves discovered are estim ated  to  be ab ou t 7,500,000 brl., while new  pool tes ts and  
extensions m ay  have  proved five or six tim es th e  am ount of reserves added by  w ildcats.

G. D. H .

260.* Wildcat Completions and Discoveiies. Anon. Oil Gas J .,  18.11.44, 43 (28), 
285.— D uring th e  week ended 11th Novem ber, 1944, 79 w ildcats were com pleted in 
U .S.A., 11 found oil, 2 found distillate , an d  2 found gas. The com pletion results are 
tab u la te d  b y  S ta tes an d  districts. G. D . H .

281. Wildcatting Falls Short of Indicated Need. L. J .  Logan. Oil W kly, 27.11.44,115 
(13), 58.— There are indications th a t  4850 exploratory  wells will be com pleted in  U.S.A. 
during  1944, b u t th e  objective was 5000. D rilling generally is going according to  p lan , 
an d  24,000 wells of all types should be com pleted. In  th e  first ten  m onths of 1944 th e  
average of 83 w ildcat com pletions per week was 18-5% above th e  1943 level; for all 
drilling th e  increase was 27-5%.

Econom ic an d  physical factors have worked against th e  com pletion of th e  required 
am ount of exp loratory  drilling. Insufficient incentive has h ad  its effect, and  th e  lack 
of new reserves is now forcing excessive, uneconom ic, w asteful operation of m any  wells.

T he deficiency of exploration seems likely to  continue in  1945. P .A .W . has called 
for 5000 w ildcats in  1945, and  a  to ta l of 27,000 completions, against 24,000 in  1944. 
5000 w ildcats in  1945 m ay n o t be adequate  to  provide th e  required  reserves.

T o ta l oil discoveries in  1944 have been only 10-9% h igher th a n  in  th e  sam e period of 
1943, and  oil-field extensions have  risen b y  less th a n  1% . There are signs th a t  i t  is 
becoming increasingly necessary to  resort to  th e  m ore risky  and  m ore expensive 
drilling of entirely  new  areas.

D uring October, 1944, one of th e  m ore im p o rtan t strikes was in  P r a t t  County, 
Kansas. This possible m ajo r strike  is along th e  Coats and  Sun City trend .

Clear F o rk  p roduction  has now  been discovered in  New Mexico, in  L ea County. 
There are possibilities th a t  th is  p ay  w ill provide deeper production  in  or near o ther 
fields. O klahom a h a d  nearly  a  dozen discoveries an d  extensions. A new  field in 
Lincoln County m ay  cover 1800 acres. H u n to n  lim e p roduction  has been found in  th e  
shallow G raham  field of C arter County, and  th is  m ay lead to  deeper drilling in  o ther 
fields of southern  O klahom a. W est E dm ond was extended 1 ml. south, and  th e  Hugo- 
to n  gas-field w as extended 4 ml. no rth .

In  M ontague County, N orth  Texas, production  has been found in  th e  Viola a t  
6715-6730 ft. A discovery in  W ard  County, W est Texas, is expected to  develop in to  
a good field.
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A tab le  sum m arizes th e  exp lo ra to ry  com pletion resu lts in  th e  first te n  m o n th s of 
1944, and  th e  new  oil- an d  gas-fields, new  p ay  horizons an d  extensions discovered in 
O ctober, 1944, are listed, w ith  location, p roducing form ation , d ep th , m eth o d  of d is­
covery, an d  o th er da ta .

262. Texas Halts Operations on Venezuelan Wildcat. A non. Oil W hly, 27.11.44, 
115 (13), 64.— The w ildcat on a local s tru c tu re  along th e  T em blador-C arito s tren d , 
no rth -east of T ucup ita , in D elta  Am acuro, has been stopped  a t  9244 ft.

1 • G. D . H .

263. Wells on Qatar Peninsula Planned by Iraq Company. Anon. Oil W hly, 27.11.44, 
115 (13), 64.— T ests a re  to  be drilled near th e  w est side of th e  Q a ta r  Pen insu la. The 
principal s tru c tu re  along th e  w est coast is d irectly  in line w ith  th e  p roducing s tru c tu re  
on B ahrein  Island . *-*• -*-*• ®-.

264.* Wildcat Completions and Discoveries. Anon. Oil Gas 2.12.44, 43 (30), 
113.— 61 w ildcats (8  finding oil an d  1 finding gas) were com pleted  in  U .S.A . during  the  
week ended 25 th  N ovem ber, 1944. T he com pletion resu lts  a re  sum m arized  by  S ta tes 
an d  d istric ts. E . H .

265. Colombia Floresanto Wildcat is Below 3600 feet. Anon. Oil W hly, 4.12.44, 116
(1), 62.— Floresanto  1 in  w estern  B olivar Province, Colombia, has now  reached  a  dep th  
of over 3600 f t ., a f te r  several unsuccessful fishing jobs. G. D. H .

Geophysics and Geochemical Prospecting.
268. Radon Emations Outline Formations. E . S te rre tt. Oil W hly, 25.9.44, 115 (4), 
29.—A rad io ac tiv ity  survey p rio r to  drilling p o ten tia l ex tension  wells in  shogstring 
fields m ay  determ ine th e  lim its of th e  sand  w ith in  th e  allow able spacing b y  crossing 
th e  shoestring  every 330 ft., an d  finding th e  rad io ac tiv ity  values across th e  sand. 
W ith in  th e  p roducing area  th e  values a re  uniform , b u t  a t  th e  edge th e  values increase, 
o ften  doubling. W avering  or te rm in atio n  of th e  sand  m ay  th u s  be discovered.

I f  basic d a ta  can  be ob tained  from  producing  wells, rad io ac tiv ity  determ inations 
can  be  used  to  locate th e  o il-w ater con tact, since th e  values increase rap id ly  once the  
oil—w ater co n tac t is crossed.

T he W ilcox of O klahom a has m an y  “ p im ples,”  n early  all of w hich  con ta in  w ater. 
R ad io ac tiv ity  m easurem ents have  p roved  sa tisfac to ry  in  selecting th e  m ost favourable 
“  pim ples ”  for drill-stem  tes ts . U n ifo rm ity  of values across a  “ p im ple ”  is evidence 
ag ain st drilling. If. a  change in  value is observed, tw o holes should  be drilled, one 
on each side, to  te s t  th e  significance of th e  change.

R ad io ac tiv ity  m easurem ents m ay  be em ployed to  find th e  tre n d  of a  fau lt a fte r  i t  has 
been cu t by  a  well. W hen  th e  fau lt has been delineated  b y  a  rad io ac tiv ity  survey, a 
seismic line paralle l to  th e  fau lt will show an y  closure against th e  fau lt, w ith  a  m inim um  
of effort.

W hile rad io ac tiv ity  surveys do n o t find oil, th ey  are useful for delim initing  work, 
an d  for elim inating  drilling for determ in ing  trends, fau lts , e tc . G. D. H .

267. Geophysics—Vanguard of South America’s Future Oil Production. W. A.
Sawdon. Petrol. E ngr, O ctober 1944, 16 (1), 120.— Surface conditions v a ry  w idely in 
South  Am erica. T he seism ograph is m ore w idely used  th a n  an y  o th e r in s tru m en t for 
geophysical operations, b u t  th e  g rav ity  m eter an d  th e  m agnetom eter a re  being applied 
in  several areas. M ost of th e  w ork  aim s a t  delineating  large features.

I n  Venezuela, fu rth e r exp loratory  w ork is being carried  o u t in  th e  producing  area  
of th e  east, an d  to  th e  w est an d  sou th  in  th e  Orinoco basin.

Colombia is p robab ly  th e  m ost active  co u n try  from  th e  p o in t of view  of geophysical 
prospecting, th e  seism ograph, g rav ity  m eter, an d  m agnetom eter being used. Much 
w ork is proceeding in  th e  M iddle an d  Lower M agdalena areas, a n d  in  o th e r valleys 
ex tending from  th e  coast. W ork is also going on n ear th e  E cu ad o r b o u ndary .

I n  th e  la s t few years extensive geophysical prospecting  has been carried  o u t in  th e  
areas of B razil w ith  th e  m ore favourable oil prospects. One of th e  b est areas is in  th e
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ex trem e w est near th e  Aguas Calientes field of E aste rn  Peru . T ransporta tion  is one 
of th e  m ajo r problem s of th is  area. Some wells are being drilled near Bogota. E x te n ­
sive geophysical surveys are being m ade, and  exploratory  wells are being drilled around 
B ahia  and  Maceio, along th e  A tlan tic  coast. T here is also geophysical activ ity  in the  
P a ra n a  area, south  and  w est of th e  Amazon delta , an d  along th e  no rth -east coast.

G eophysical w ork is being done in  Chile, and  some years ago work w as carried  ou t in 
th e  Guianas. Geophysical w ork is proceeding in  A rgentina. G. D. H .

268.* The Interpretation of Earth-Resistivity Measurements. M. M uskat. Petrol. 
Tech, N ovem ber 1944, A .I.M .M .E. Tech. P ub . No. 1761, 1-7.— R . W . Moore’s m ethod 
for determ ining subsurface in terfacial dep ths by  m eans of in teg rated  curves of app aren t 
resistiv ity  is analysed  theoretically . I t  is found th a t  th e  only unique tangen ts th a t  
can be draw n to such curves are th e  asym pto tes a t  infinite electrode spacing, an d  the  
tangen ts th rough  th e  origin a t  vanishing electrode spacing. E xp lic it expressions are 
derived for th e  relationship  betw een th e  electrode spacing a t  th e  po in ts of intersection 
of these tang en ts  and  th e  thickness of th e  surface s tra ta  as a  function  of th e  con­
ductiv ity  param eters for th e  tw o-layer and  th ree-layer earths. I t  is found th a t  in all 
cases th e  electrode spacing a t  th e  po in ts of intersection  will exceed § of th e  thickness 
of th e  surface layer, and  m ay  even become indefinitely large as th e  resistiv ity  of th e  
deepest layers increases as com pared w ith  th a t  of th e  surface layer. These results do 
n o t agree w ith  th e  em pirical findings of Moore th a t  th e  in tersections of th e  tan g en t 
lines fall a t  an  electrode spacing very  approxim ately  equal to  th e  thickness of the  
surface layer. G. D. H .

Drilling.
269.* Heater is Essential Part of Butane Fuel System on Drilling Rigs. H. F. Simons. 
Oil Gas J .,  25.5.44, 43 (3), 77.— This article  describes th e  features of th e  design of a 
sa tisfactory  b u tan e  fuel system  for th e  drilling rig. I t  po in ts ou t th a t  by  providing 
bu tane heaters for each engine, am ple heating  of th e  fuel is assured wlien one or m ore 
of th e  engines is sh u t down. These heaters m ay be perm anently  installed on th e  skids 
of th e  indiv idual engines. • A. H . N .

270.* Cementing Method Developed to Seal Perforations in Deep Wells. Anon. Oil 
Gas J .,  5.8.44, 43 (13), 53.— T he m ethod  developed for cem enting perforations is n o t 
direct. Typical is th e  h isto ry  of one well in  which casing was ru n  th rough  an  irregu­
larly  sa tu ra ted  section of th e  E llenburger. I n  th is  well a series of perforations was 
m ade in  th e  sa tu ra ted  section, b u t on te s t there  was an  excessive volum e of w ajer w ith  
th e  oil. I t  w as decided to  squeeze these perforations an d  re-perforate higher in  th e  
well for fu rth er testing . A fter killing th e  well, a cem ent re ta iner, perm itting  th e  well 
to  be tes ted  p rio r to  runn ing  th e  cem ent, w as se t betw een 20 and  30 ft. above th e  
perforations. The m ud in  th e  tub ing  was displaced w ith  w ater and  th e  well swabbed 
back in. I t  was th en  allowed to  flow, m aking w hatever i t  would, for 18-24 hours. B y 
th is  m ethod  th e  form ation  fluids clean th e  drilling m ud from  th e  p ay  areas exposed by 
perforations. A fter th e  well has been allowed to  flow, a  b a tch  of 250-500 gal. of m ud 
is lubricated  to  th e  re ta iner and  in to  th e  form ation. The action  of th e  acid is to  enlarge 
the  avenues in  th e  form ation  a lready  cleaned of m ud and  cu ttings and  to  provide an 
enlarged void space for th e  cem ent. N orm al acid has been used in  some of these 
operations, b u t best resu lts appear to  be w ith  m ud-acid type. W ater is used to  chase 
the  m ud-acid, displacing it  in to  th e  form ation. Following th is  a  slurry  of 50-100 sacks 
of cem ent is squeezed. N orm ally a pressure exceeding 6000 lb. is required. Drilling 
m ud is used above th e  cem ent for adding weight. B y using w eighted m ud instead  of 
w ater, an  add itional pressure is exerted  against th e  cem ent w ithou t changing th e  
pressure to  th e  dep th  of th e  form ation. This is usually  ab ou t 2000 lb. over norm al 
hydrosta tic  pressure, w ith  w a ter weighing 8-3 lb ./gallon. The procedure reduces the  
dem ands m ade on surface equipm ent. A. H . N.

271.* Horizontal Drilling from Vertical Hole Pioneered in California. L. P. Stockm an. 
Oil Gas J .,  12.8.44, 43 (14), 58-59.— The Zublin m ethod  of drilling side holes in any 
direction from  a  vertical hole is described. The drilling of side-hole wells is accom ­
plished by  th e  use of a  6 ^-in. hydraulically  driven gy ra to ry  b it, one or m ore lengths
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of helically  slo tted , flexible, resilien t drill-pipe, a  lim ited  am o u n t of au x iliary  equ ipm en t, 
a  conventional string  of drill-pipe, and  surface pow er equ ipm ent. T h e  helically  
slo tted  m em bers consist of 4J-in . o.d. drill-pipe of s tra ig h t an d  curved  sections. The 
drill-pipe is o rien ta ted  in to  th e  hole, and  th e  inven to r sees no reason w hy inclination  
readings canno t be taken , if so desired. C irculation is m ain ta in ed  th ro u g h  th is  sp irally  
slo tted  pipe b y  th e  use of an  in te rn a l ru b b er m em ber. Use of th e  ru b b e r m em ber is 
necessary, as th e  b it  is a c tu a te d  b y  a  hydrau lic  tu rb in e  w orking on pressure  applied  
against th e  drilling-fluid colum n a t  th e  surface, an d  also because of th e  necessity  o’f 
je ttin g  drilling fluid a t  th e  p o in t of Bit co n tac t w ith  "the fo rm ation. T he tu rb ine , 
shanks, an d  b it assem bly a re  com pact, as th e  peculiar cu ttin g  ac tio n  of th e  high-speed 
b it  perm its th e  use of a  sh o rt tu rb in e . T he in te rn a l ru b b e r m em ber is in se rted  in  th e  
flexible section of th e  drilling s tring  and  securely anchored. I n  order to  in se rt th is  
m em ber, b o th  ends of th e  drill-pipe are  cu t o u t an d  subsequently  stream lined  and  
w elded. T he rubber in te rn a l section is adequate ly  anchored  inside th e  w elded sections 
contain ing  th e  m ale an d  fem ale ends. One section  of drill-pipe th read s  d irectly  into 
ano ther. The flexible section of th e  drilling s tring  is fab rica ted  o u t of conventional 
drill-pipe b y  cu ttin g  a  sp ira l slo t along th e  leng th  of each section. T he num ber of 
spirals m ade in  a  given 2 0 -ft. section of drill-pipe determ ines th e  degree of flexibility  : 
th e  g reater th e  num ber of sp ira l slots, th e  g reater th e  am o u n t of flexibility  an d  resili­
ency. Several degrees of flexibility  a re  necessary in  a  single operation  if a  com bination 
s tra ig h t an d  curved  hole is desired. I n  order to  enable th e  b it  assem bly a n d  tu rb in e  to 
drill la te ra lly  from  a  vertica l hole, or get th ro u g h  a  w indow  in  a  cased w all, a  curved 
section of flexible slo tted  p ipe is used. T his section, w hich h as been  b e n t an d  slo tted  
a fte r  h e a t trea tm e n t, an d  is therefore n o t u nder tension , is in troduced  in to  th e  well as a 
s tra ig h t section b y  use of a  m andrel. W hen  th e  p o in t is reached  a t  w hich  th e  side-hole 
drilling is to  be s ta rted , th e  m andre l is rem oved w ith  an  overshot ru n  inside th e  drill- 
p ipe on a  line. W hen  th e  m andre l is rem oved, th a t  p o rtio n  of th e  flexible p ipe re ­
sum es its  norm al curved condition. I t  is th is  cu rv a tu re  in  th e  flexible p ipe th a t  
p erm its th e  b i t  an d  tu rb in e  assem bly to  d ep art from  th e  vertica l hole in  a n  arc.

A n experim ent w as m ade in  w hich  a  ra t-ho le  con tinued  in  a n  a rc  so th a t  th e  b it 
ap peared  a t  th e  surface again, 60 ft. aw ay an d  w ith in  1 0  f t. from  a  p redeterm ined  point.

A. H . N.

272.* Use of Cylinders in Directional Drilling Important Contribution to Technique.
L. P . S tockm an. Oil Gas J . ,  16.9.44, 43 (19), 77.— T he m ethod  described consists of 
drilling w ith in  an im aginary  cylinder p ro jec ted  from  th e  surface to  the. final prede­
term ined  subsurface po in t. T his m ethod  h as tw o .p articu lar advan tag es w hich  are 
becom ing m ore p e rtin en t w ith  each new  deflected well in  areas of c o n cen tra ted  drilling.
(1) B y controlling th e  directionally  drilled  hole w ith in  a  p rescribed  cy lindrical radius, 
th e  operator ru n s little  risk  of dam aging neighbouring wells. (2) Confinem ent of th e  
d irectionally  drilled hole w ith in  a  p ro jec ted  cylinder creates a  p e rm an en t record  for 
fu tu re  guidance, show ing operators th e  subsurface zones of danger to  be avoided in 
order to  p rev en t dam age to  or from  previously  com pleted  wells.

T he ou tline  of th e  cylinder, w hich m ay  hav e  an y  reasonable rad ius, is p lo tte d  from  
th e  surface to  th e  com pletion p o in t before drilling is s ta rte d . These cylinders outline 
th e  course of th e  p ro jec ted  hole w ith in  a  given rad ius, u sua lly  1 0 0  f t .,  an d  operators 
requ ire  th a t  drillers or con tracto rs keep th e  hole w ith in  th e  lim its of th e  cylinder. 
T hus th e  d rift, direction, an d  degree of inclination  are  defined a n d  reg u la ted  w ith in  
prescribed lim its. I n  ad d itio n  to  th e  outline of th e  cylinder from  a  v e rtica l an d  h o ri­
zon ta l stan d p o in t, some operators outline th e  periphery  of th e  cylinder a n d  check 
closely to  see if th e  d rif t is in  any  special d irection. W hen  th e  hole is surveyed, th e  
read ing  is p laced  a t  th e  p roper p o in t in  th e  p re -p lo tted  cylinder. T hus, operators 
m ay  determ ine w hether th e  hole is following th e  p redeterm ined  course as drilling 
progresses. A record  recen tly  estab lished  b y  a  C alifornia p rospecto r is ind ica tive  of 
th e  advance in  d irectional drilling an d  th e  a lm ost u n lim ited  possibilities of app ly ing  
th is  technique to  exp lora tory  operations. T his record  w as estab lished  in  a  w ildca t 
well w hich  show ed a  deflection of 5072 ft. in  a  m easured  d ep th  of 7027 ft. a n d  a  vertica l 
dep th  of 4327 ft. T he d rift angle w as approx im ate ly  60°. I t  is believed th a t  th is  is 
th e  first hole to  show a  deflection in  excess of 5000 ft. Deflection w as s ta r te d  a t  300 
f t., w here th e  first w hipstock was em ployed. A second w hipstock  w as used  a t  870 ft., 
an d  th e  th ird  and  la s t was set a t  1221 ft. A brief stu d y  of th e  m eth o d  of contro lling
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th e  dev ia tion  of d irectionally  drilled wells is given. T he practices of operators and  
co n tracto rs in  specifying cylinders for drilling are outlined. A. H . N.

273.* Abnormal Pressures Create Drilling and Completion Problems in Deep Test.
E. H . Short, J r .  Oil G a sJ ., 30.9.44, 43 (21), 70.— The recent drilling of I . A. H . Gray
in W ebster Parish , Louisiana, by  th e  C otton Valley O perators C om m ittee p resen ted  
a  nu m b er of difficult problem s which required  considerable engineering ingenuity  to 
surm ount. Drilling of th e  well to  a  d ep th  of 7600 ft. w as of a  rou tine  n a tu re . H ow ­
ever, from  th is  p o in t on to  to ta l  d ep th  of 10,681 ft., th e  frequen t loss of circulation, 
com bined w ith  abnorm al gas pressures, p resen t hazards which, a t  tim es, th rea ten ed  
successful com pletion. T he p ap er describes th e  p recau tions tak en  an d  practices 
adopted  to  overcom e these troubles. A. H . N.

274.* Modern Drilling. Salient Features oi Wilson Super Titan Rotary Rig. Anon. 
Oil Gas J .,  30.9.44, 43 (21), 84-85.—This is a new series in th e  Oil ¿s Gas Journal, 
which deals w ith  th e  newest developm ents in ro ta ry  rigs. This paper gives photographs 
and  specifications of th e  T ita n  and  Super T itan  m echanical ro ta ry  rigs. A. H . N.

275. Plastics Promise More Aid to Oil Industry. A. R . McTee. Oil W hly, 2.10.44, 
115 (5), 30-32.— T he m ost d irect application  of p lastics in  th e  oil ind u stry  is in its use in 
plug-back work (see paper by  E . B. Miller, Oil W hly, 19.6.44). T he p lastics used for 
plug-backs can  be controlled in  tem pera tu res ranging from  80° F . to  280° F . C atalysts 
control th e  se tting  tim e. Q ualities of n e a t cem ent are approached  by  th e  p lastics 
which has a  tensile s treng th  of 240 lb ./sq . in. an d  a  compressive s tren g th  of 1900 lb. 
The solid plastic  is also chem ically in ert and  insoluble in  crude oil, brine, fresh w ater, 
and  o ther m ateria ls usually  found in  oil-wells. I t  is suggested th a t  fu tu re  uses m ay  
include selective plugging in  lime-fields for acidizing, using th e  electric p i lo t ; selective 
plugging for gas-oil ra tio  c o n tro l; shut-off for w ater-sands in  cable-tool areas to 
elim inate ex tra  strings of pipe ; tam p  for nitro-glycerine shots ; sealing bridge plugs ; 
sealing annulus betw een tw o casing strings to  p ro tec t from  corrosive w a te rs ; place 
plastic around  shoe-joint w hen cem enting casing ; se tting  b lank  liners ; repair leaks 
in  c as in g ; selective contro l of in jection  zones.

O ther presen t-day  uses of p lastics are discussed, in  connection w ith  pipes, valves, etc., 
w here liners m ay  be of advan tage. A. H . N.

276.* Independent Electric Rotary Drive for Steam Drilling Rig. N. W illiam s. Oil 
Gas J .,  7.10.44, 43 (22), 63-65.—E lectrical equipm ent is described w hich possesses th e  
following advan tages : (1) The drive bushing on th e  ro ta ry  never bounces. This 
substan tia lly  reduces w ear and  tea r  on bo th  th e  bushing and  th e  kelly as com pared w ith  
th e  bouncing usually  occurring w hen th e  ro ta ry  is d riven by  an  engine an d  chain.
(2) The pipe can be tu rn ed  a t  any  speed th a t  th e  condition of th e  pipe an d  kelly will 
perm it w ithou t th e  usual extrem e v ib ration  presen t w hen th e  ro ta ry  is driven by  a 
reciprocating engine. (3) W here fuel is an  item , considerable saving is effected by  th e  
lower w ater ra te  on th e  tu rb ines as com pared w ith  th a t  of a  reciprocating engine. 
The tu rb in e  operates w ith  29 lb. steam  pressure/horse-pow er hour, or 40 lb ./k ilow att 
hour. (4) Chain and  sprocket w ear on th e  draw-works is saved as th e  drive from  th e  
draw-works to  th e  ro ta ry  is elim inated. (5) T he m en ta l hazard  to  th e  drilling crews 
caused by th e  extrem e noise of chain and  sprockets is removed.

D isadvantages of th is  ty p e  of equipm ent are : (1) In itia l investm ent is g reater th an  
w ith  an  engine or engine and  chain drive. (2) A dditional tran sp o rta tio n  is involved 
in  moves owing to  th e  tw o rm its, and  also th e  ex tra  auxiliary  equipm ent, such as the  
ven tilating  du’cts an d  conductor and  wiring. (3) Slightly increased tim e also is required 
for installation . A. H . N.

277.* Modern Drilling. Emsco J-1000 Drilling Rig. Anon. Oil Gas J .,  14.10.44, 
43 (23), 84.—The rig  specifications are given, followed by  a  sho rt description and  
illustra tion . A. H . N.

278. New World’s Depth Record Spotlights Efficiency of Drilling Technique.
W. A. Sawdon. Petrol. Engr, N ovem ber 1944, 16 (2) 87.—The th ird  well to  be drilled
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to  a  d ep th  g reater th a n  15,000 ft. a n d  th e  second to  b reak  th e  w orld ’s d e p th  record  
during  th e  y ear, S tan d ard  Oil Com pany of C alifornia’s well K C L 20-13 in  th e  South  
Coles Levee field of th e  San Jo aq u in  Valley, K era  C ounty, California, is s till drilling 
ah ead  of 15,845 f t. Of p a rticu la r  in te res t in  th is  operation  is th e  use of equ ipm en t 
th a t  is available  a t  th is  tim e, little , if any , of w hich can  be considered new  e ith e r from  
th e  stan d p o in t of design or pu rchase  date . T he well, spudded  in on  31st Ju ly , 1943, 
w as in ten d ed  from  th e  beginning to  p e n e tra te  to  g rea t d ep th  in o rder to  explore deep- 
zone possibilities, an d  i t  w as therefore  know n th a t  good drilling techn ique  w ould  be  a 
v ita l fac to r in  reaching th e  objective. N one of th e  equ ipm en t is of th e  exceedingly 
heav y  o r “ super ”  ty p e  th a t  has been em ployed in  drilling a  n u m b er of wells in  
California, b u t  is of th e  sam e ty p e  an d  size as th e  o th er so-called h eav y  steam  outfits 
being operated  by  th e  com pany for its  deeper drilling th ro u g h o u t th e  S ta te . D etails 
of equ ipm ent an d  technique are  given a n d  illu stra ted . T he hole h as been  k e p t in  
exceptionally  good shape th ro u g h o u t its  en tire  d ep th . V ertiea lity  is con tro lled  by  
frequen t checks of inclination  m ade b y  ru nn ing  a n  inclination  recorder capable of 
m easuring  sm all angles accurate ly , an d  th u s  determ in ing  any  inclination  in  fractions 
of a  degree. T he hole h a s a t  no tim e been  off v e rtica l m ore th a n  3°. T he drilling- 
con tro l in stru m en t is a  b o b tailed  “ sea ltite  ”  ty p e  of w eight in d ica to r w ith  m ud-pum p 
gauge, to rq u e  gauge, an d  tachom eter, b u t  i t  is hooked up  according to  th e  com pany’s 
ow n p lan . T he m ud-pum p pressure, steam  pressure, an d  ro ta tin g  speed of th e  tab le , 
as well as th e  w eight being carried  on th e  b it, can  therefore  be  contro lled  a t  a ll tim es, 
a n d  th e  ra tio  betw een w eight a n d  tab le  speed v a ried  in te lligen tly  to  o b ta in  m ost 
efficient drilling  in  th e  different k inds of form ation.

M ud w eight has been m ain ta in ed  b y  add ition  of w eight m ate ria l, a n d  a t  th e  shallow 
d ep th s i t  ranged  78 to" 80 lb ./cu . ft. "While drilling th ro u g h  th e  S tevens zone it  was 
m ain ta in ed  a t  82—84 lb ./cu . f t ., b u t  a t  th e  p resen t tim e, w hile d rilling below  15,000 ft., 
i t  is k ep t a t  90—93 lb ./cu . f t ., w ith  a  viscosity  of 45 seconds. T he re tu rn s  a re  screened 
b y  tw o shakers se t in  parallel, b o th  of w hich  are  b e lt d riven  b y  3-h.p. explosion-proof 
electric m otors. T he m u d  is te s te d  a t  desired tim es for w all-build ing  qualities, w ater 
loss, viscosity, p H , etc . A t one p o in t w here oil a n d  gas w ere found  in  th e  re tu rn s , the  
m u d  was trea te d  w ith  quebracho a n d  te traso d iu m  py ro p h o sp h a te  to  con tro l viscosity. 
To rem ove gas from  th e  m u d  i t  is passed  over a  “  fisher-ladder ”  ty p e  degassing tow er 
m ade in rth e  com pany shop. '  A. H . N.

Production.
279.* Function and Operation o£ Submergible Electric Pumps. J .  Zaba. Oil Gas J .,
25.5.44, 43 (3), 108.— A subm ersible e lectrical cen trifugal p um p in sta lla tio n  consists 
essentially  of th ree  p a r ts  : th e  subsurface p ro d u c tio n  u n it, th e  cable tran sm ittin g  
electric pow er from  th e  surface to  th e  u n it, an d  th e  surface controls. T he p roduction  
u n it  consists of th ree  p a r ts  : th e  pum p, th e  p ro tec to r section, a n d  th e  m otor. In  
s ta n d a rd  design, th e  m o to r is located  on th e  b o tto m  of th e  u n it  a n d  th e  p um p on th e  
to p . I n  pum ps used  in  wells w ith  extrem ely  low fluid level th e  positions of m o to r and  
p um p are  inverted , th e  p um p being p laced  below  th e  m otor. Such arran g em en t 
perm its operation  of th e  u n it  very  close to  th e  b o tto m  of th e  well, or even in  a sum p- 
hole. I n  th is  ty p e  of design th e  m oto r is p rov ided  w ith  a  jack e t th ro u g h  w hich  th e  
fluid p roduced  by  th e  p um p is delivered to  th e  p roduction  tub ing . T he m o to r is the  
two-pole, three-phase, squirrel-cage induction  ty p e . T he w indings a re  continuous 
th ro u g h  th e  leng th  of th e  s t a to r ; th e  ro to rs  a re  short, w ith  bearing  betw een  each to  
guide th e  sh a ft an d  m ain ta in  centering in  th e  field, an d  th e  m o to r is enclosed in  a  steel 
housing filled w ith  oil of h igh  dielectric qualities. T he oil serves as a lu b rican t an d  
cooling agen t. Voltages from  325 to  850 v o lts  a re  used, a  m a jo rity  of th e  u n its  
u sing  440 volts. t

T h e  purpose of th e  p ro tec to r section is to  m ain ta in  in  th e  m o to r a p ressure  slightly  
h igher th a n  th e  ex te rn al pressure due to  subm ergence a n d  to  e lim inate  th e  possib ility  
of pu m p ed  fluid en tering  th e  m otor. I t  con ta ins a sp ring-backed p iston , a  grease- 
cham ber, an d  an  oil-cham ber. Supply of grease, sufficient for six  m o n th s’ operation , is 
con ta ined  in  th e  grease-cham ber over th e  p iston  an d  backed  b y  a  spring  exerting  th e  
requ ired  pressure. T he pum p itself consists of cen trifugal im pellers a n d  diffusers, 
assem bled vertically . R o ta tio n  of im pellers develops p ressure on  th e  liqu id  in  each 
im peller. T he sum  of these  pressures, its  m agn itude  depending o n -th e  n u m b er of 
stages, furn ishes th e  pressure requ ired  for- pum ping  of th e  desired volum e ag ain st th e
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requ ired  head. T he p roduction  un it  is suspended on tub ing , to  th e  outside of which 
is clam ped th e  cable. C haracteristics of ty p ica l pum ps are show n graphically  and  
described. " A. H . N

280.® Multiple Sands Complicate Completion Problems in Eueutta Field. N. W illiam s. 
Oil Gas J .,  o.S.44, 43 (13), 43—45.— M ultiple, th in , broken sands having re la tively  sm all 
ind iv idual p ro d u c tiv ity  an d  little  or no pressure a re  characteristic  of th e  producing 
sections in  th e  E u e u tta  field, W ayne C ounty, eastern  Mississippi. T he situation  is 
creating  a nu m b er of difficulties an d  com plications in  th e  com pletion of wells. Chiefly, 
these com plications concern th e  ex te n t of casing perforations an d  isolation of w a te r­
bearing zones. T he various sands encountered  a re  described. Sands are tested  
individually . T he g rea t care tak en  in  tes tin g  sands is illu stra ted  by  describing th e  
procedure ado p ted  in one well. A. H . N.

281.* U nit Compressors as Boosters on Low-Pressure Gas Wells. F . B. Tavlor. Oil 
G a sJ., 12.S.44, 43 (14), 71.— Production  of n a tu ra l gas from  th e  T exas Panhand le  area 
has resu lted  in  som e wells losing th e ir  rock pressure to  an  e x ten t th a t  i t  is lower th an  
th e  pressure in  th e  la te ra l feed-lines. T here a re  th ree  logical answers to  th e  question 
of low-pressure wells. T he first of these  is to  locate a m ain-line sta tio n  near th e  field, 
in  order th a t .i ts  suction  reduces th e  lateral-line pressures to  such a level th a t  th e  weak 
wells will feed b y  th e ir  ow n energy. A  second solution is to  construct a m in ia ture  
version of th e  m ain-line booster p la n t on  th e  la te ra ls them selves, n o t only to  reduce the  
pressures of feeders, b u t also to  increase th e  norm al flow in to  th e  m ain  system s. The 
th ird  solu tion  is to  se t a n  ind iv idual pow er-plant and  compressor betw een th e  w eak 
well an d  its  connection to  th e  la te ra l. A m ajo rity  of th e  n a tu ra l gas carriers have 
already been obliged to  construct- m ajo r com pressor p lan ts  in  or im m ediately ad jacen t 
to  th e  gas-producing areas, so th is  effort tow ards solution h as a lready  been adopted . 
L atera l construction  of p lan ts  has been w idely considered. One has been bu ilt an d  is 
now  operating. T he th ird  m ethod—th a t  of building u n it compressor installations—  
has been resorted  to  b y  P anhand le  E as te rn  P ipe L ine Co. a t  th e  B ivins 1-91, Carson 
County. T he in sta lla tion  h as proved  h ighly sa tisfactory  m echanically, an d  is p roving 
to  be en tirely  p ractica l economically. O ther w eak p roduction  of th e  firm  h as been 
sim ilarly an d  effectively handled , an d  additional installations are contem plated.

T he system  is described in  som e deta il. A. H . N.

282.* Paraffin Problem in Panhandle Overcome by Water, Steam, and Pressure. Anon. 
Oil Gas J .,  12.8.44, 43 (14), S3—S4.— Paraffin  troub les in  producing Texas Panhandle  
wells are described, together w ith  some of th e  successful m ethods used  to  com bat them . 
A very  successful m ethod  appears to  be th a t  of th e  steam ing of wells. T he steam  line 
is connected a t  th e  w ell-head as, in  operation, th e  steam  is in jected  in to  th e  annulus. 
Lead lines a re  la id  norm ally  w ith  a  valve-controlled blowdown near th e  well, to  check 
th e  pum ped  fluid during  steam ing. I n  p ractice , on  an  average well th a t  is n o t 
“  salting ”  up  severely, boiler p ressure is b u ilt up  to  betw een 40 an d  125 lb ., depending 
on p ast experience on th a t  p a rticu la r lease or well. P roduction  is norm ally  continued 
unless th e  well h a s been allowed to  go tb e  extrem e a n d  m ust be pulled. S team  is 
in jected  in to  th e  annulus u nder boiler p ressure w ith  th e  volum e controlled by  th e  steam  - 
line valve, an d  w ater is added  to  th e  steam . P ractice  is to  produce a flushing action  
as m uch as possible th ro u g h  th e  add ition  of considerable volum es of w a ter to  th e  steam . 
Betw een 50 and  75 brl. of w ater a re  pulled  th ro u g h  th e  boiler during  a norm al t r e a t ­
m ent of from  2 to  3 hours. This has been found  fa r m ore effective th a n  d ry  steam . 
The w ater an d  steam  in  th e  annulus, p lus th e  h ea t, flush th e  face of th e  p ay  an d  break 
down th e  form ation  of paraffin. W ith  th e  well s till on th e  pum p, th e  fluid is produced 
th rough  th e  lead  line in to  th e  lease-tanks, where i t  is trea te d  in  th e  norm al m anner. 
The fact th a t  th e  m ethod  actually  cleans th e  face of th e  dolom ite or lim e is su b s tan ­
tia ted  by  increased production  ob tained  from  some wells in  which i t  was know n th a t  
th e  tu b in g  an d  pum ping  equipm ent were free of paraffin. D etails of th e  m ethod  are 
given. Use of pressure is also found  successful, and  th e  m ethod  is briefly described.

A . H . N .

283. Analysis of Decline Curves. J- J .  A rps. Petrol. Tech., Septem ber 1944, 
A .I.M .M .E., Tech. P u b ., No. 1758, 1-20.— Since p roduction  cu rta ilm ent for o ther th a n
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engineering reasons is g radually  disappearing, m ore an d  m ore wells are now  producing  
a t  capacity  an d  show ing declining p roduction  ra tes.

A fter review ing th e  developm ent of decline-curve analysis d u ring  th e  p a s t th ree  or 
four decades, several of th e  com m oner ty p es of decline curve a re  discussed in  deta il, 
and  th e  m ath em atica l rela tionsh ips betw een p roduction  ra te , tim e, cu m ula tive  p ro ­
duction  and  decline percen tage for each case is exam ined.

T he well-know n loss-ratio m eth o d  is a n  ex trem ely  valuab le  too l for s ta tis tica l 
analysis an d  ex trap o la tio n  of various typ es of curves. A te n ta tiv e  classification of 
decline curves, based  on th e ir  loss ra tios, is suggested. New graph ical m ethods are 
described for facilita ting  estim ation  of th e  fu tu re  life an d  fu tu re  p ro d u c tio n  of p ro ­
ducing properties w here curves are p lo tte d  on  sem i-logarithm ic paper.

A graphical construction  is described for ex trap o la tio n  of hyperbo lic-type  decline 
curves, p lo tte d  on  sem i-logarithm ic p aper. T his m eth o d  is based  on th e  th ree-po in t 
rule, w hich  is a  m ath em atica l connection betw een th e  p roduction  a t  th ree  eq u id istan t 
p o in ts  on th e  curve.

S traight-line decline ch arts are in troduced  for hyperbolic  decline. These charts 
have  vertica l scales a rranged  in  such a  m anner as to  m ake s tra ig h t lines o u t of bo th  
ra te -tim e  an d  ra te -cum ulative  curves belonging to  th e  hyperbo lic  ty p e . Use. of these 
charts  g reatly  facilitates ex trap o la tio n  of th is  ty p e  of p ro d uction  curve. G. D . H .

284. Application of the Electric Pilot to Well Completions, Acidizing, and Production 
Problems in the Permian Basin. P . J .  L eh n h ard  an d  C. J .  Cecil. Petrol. Tech., 
Septem ber 1944, A .I.M .M .E. Tech. P u b . No. 1759, 1-10.— P erm eab ility  surveys w ith  
th e  electric p ilo t are m ade to  determ ine th e  th ickness of th e  various perm eable sections 
encountered  in a  borehole, th e  vertica l positions of these  zones, an d  th e ir  relative 
capacities for tran sm ittin g  fluids. P e rm eab ility  surveys a id  in  p lann ing  selective 
acid  trea tm e n t jobs, and  ind ica te  th e  effects of acid  trea tm e n t.

T he resu lts of num erous electric p ilo t surveys in  th e  P erm ian  B asin  are described. 
These surveys show th a t  generally  th ere  are several perm eable  zones in th e  lim estones, 
and  th a t  usually  th e  to ta l  th ickness of th e  perm eable zones in  a  borehole is m uch  less 
th a n  th e  to ta l  th ickness of sa tu ra ted  section, as determ ined  b y  sam ple analyses. 
T here  appears to  be good horizon tal com m unication, possibly over whole fields, b u t very 
l ittle  vertica l com m unication.

On com paring perm eabilities by  core analysis w ith  capac ity  b y  th e  electric pilot, 
th ere  w as good agreem ent w ith  regard  to  vertica l d is tribu tion , b u t  no d irect re la tio n ­
ships betw een th e  num erical values of th e  perm eabilities an d  th e  capacities. L ab o ra ­
to ry  perm eability  m easurem ents do n o t tak e  in to  account connate  w ater, free gas, etc.

T he electric p ilo t perm eab ility  survey canno t replace or d e tra c t from  th e  value of 
well-logging m ethods th a t  show sa tu ra tio n  or fluid co n ten t th ro u g h o u t th e  producing 
horizon. A knowledge of th e  re la tive  capacities of d ifferent zones is of value in 
controlling production .

A num ber of exam ples of th e  use of electric p ilo t surveys are given, an d  th e  resu lts 
a re  discussed. G. D . H .

285. East Kansas Water-flooding. F . B. T aylor. Oil W kly, 11.9.44, 115 (2), 17.—  
E as te rn  K ansas has cu rren tly  becom e th e  m ost active  w ater-flood developm ent area 
in  th e  M id-Continent. S ta rtin g  in  1935, w hen tw o p ro jec ts were in itia ted , th e  num ber 
of operations increased to  20 in  Ju ly  of 1940, an d  by  Ju ly  of 1944 h a d  fu rth e r increased 
to  46, w ith  add itional app lications in  p rep ara tio n  an d  num erous o th er p o ten tia l 
p rospects being given p relim inary  exam ination . I t  w as orig inally  th o u g h t th a t  
flooding E as te rn  K ansas fields would prove im practicable. T hree m ain  reasons were 
advanced  in  su p p o rt of th is  th o u g h t, th e  first being th a t  g rav ity  of th e  crude in  place, 
being generally below 36° and  in som e cases as low as 24°, w ould p rev en t m ovem ent 
of th e  oil effectively by  th e  w ater-fron t. A second suggestion w as th a t  th e  n a tu re  
of m an y  of th e  sands, due to  th e ir  lam inations an d  broken  ch arac te r, w ould allow 
excessive by-passing. The th ird  reason w as th a t  owing to  shallow ness of th e  sands, 
th ey  could n o t be sub jected  to  th e  p ressures requ ired  successfully to  ca rry  on th e  
operations. These possible obstacles have  since been found  n o t to  be as serious as 
some an tic ip a ted . W hile g ravities in  th e  a rea  a re  som ew hat lower tow ards th e  n o rth  
an d  east, a survey indicates th a t- th e  m ajo rity  of p ro jec ts are m aking  g rav ities betw een 
35° an d  40°, and  in  th e  C hanute-H um bold t area, w here th e  g rav ity  varies betw een
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28° an d  32°, flooding is successful. L abora to ry  and  practica l field w ork in  advancing 
th e  a r t  of selective shooting of sands in  p roportion  to  th e ir com pactness an d  perm ea­
bility , largely determ ined from  core analysis an d  exam ination  of sand cu ttings, has 
provided b e tte r  w ater-fronts. This is despite th e  fact th a t  some of th e  first efforts were 
an y th in g  b u t successful. T here still rem ains a  difference of opinion as regards th e  m ost 
desirable w eight shot, b u t th is  is ap paren tly  due to  th e  differing conditions betw een 
properties ra th e r  th a n  to  a difference in fundam ental theory . General practice  is to 
shoot w ith  from  q u arts /foo t, w ith  th e  in p u t wells som etim es being given a sm aller
load th a n  th e  producers. Some wells have been re-shot a fte r in p u t ra tes  levelled, and  
by so doing it  w as ascertained  th a t  th e  wells could have been sho t m ore heavily  a t  first, 
w ith  consequent increased in jection  ra tes  and  ap p aren tly  no harm fu l effects. This 
m ethod of shooting as a  contro l over th e  variable  character of th e  sands vertically  
has proved to  be a p rac tica l solution to  th e  question of irregular perm eabilities.

D etails of th e  drilling, producing, and  flooding system s used are given.
A. H . N.

286. Soap Offers Answer to Many Tough Production Problems. G. Leffingwell and 
M. A. Lesser. Oil W kly, 11.9.44, 115 (2), 19-20.— T he use of soaps in  water-flooding 
and in  p recip ita ting  insoluble plugs Jin form ations to  reduce perm eability  to  w ater is 
discussed. More recently  Dow and  Grebe described m ethods, based on th e  use of soap 
solutions, for increasing th e  efficiency of th e  acid  trea tm e n t of wells. They pointed  
ou t th a t  w ith  th e  acid  m ethods for increasing oil- or gas-well p roductiv ity , th e  acid 
m ay also open up  passages th rough  w hich w a ter or brine  m ay  flow. In  order to  over­
come th is  possibility, these  workers proposed th e  prelim inary  injection  of soap solutions 
to form  plugging deposits. U sing a  solution containing from  10 to  40%  of soap, they  
obtained fluids th a t  flowed readily  for su b stan tia l d istances into th e  form ations. B y 
th e  m ethods described i® th e  p a te n t i t  is possible n o t only to  p reven t th e  flow of th e  
acid in to  th e  brine-bearing earth , b u t also to  p reven t th e  form ation of clogging 
precip ita tes w ith  th e  spen t acid  in th e  oil-bearing passages.

The use of soaps to  p rev en t w ax deposition and  in  o ther production  problem s is 
briefly discussed. Occasionally soaps find useful app lication  in  th e  p repara tion  or 
trea tm en t of well drilling m uds. H arrison, for exam ple, has suggested th e  im prove­
m ent of oil-well w eighting m ateria ls for use as a  drilling m ud by  th e  incorporation of 
barites to  w hich sm all quan tities of w etting  agents have been added. Various fa tty  
acid soaps, am ong o ther m ateria ls, are suggested as suitable w etting  agents. More 
recently, Mazee has recom m ended th e  em ploym ent of special fa tty  acid soaps as 
stabilizing agents in  th e  p roduction  of n o n :aqueous drilling fluids. These special 
soaps, he no ted , were som ew hat superior as stabilizing agents to  potassium  steara te  
and potassium  oleate frequently  used  in  m aking such fluids. A. H . N. •

287.* Factors Controlling Oil-Well Completions in the Illinois Basin. C. A. Bays. 
Oil Gas J 16.9.44, 43 (19), 79-82.—D rilling-in m ay  be accom plished w ith  either 
cable or ro tary  tools. T he greater p a r t  of th is  w ork in  th e  Illinois basin has been done 
w ith  cable tools, a lthough  ro ta ry  com pletions have been used w ith  ab o u t th e  same 
degree of success b y  m any  operators. I n  m ost wells, ro ta ry  pum p pressure and  heavy 
viscous m uds have a lready  been on th e  fo rm ation  under pressure during  coring, 
ream ing hole conditioning for and  during  pipe-setting , an d  frequently  also th e  cem ent 
slurry has been on th e  form ation. Therefore drilling-in w ith  a  ro ta ry  would seem to 
m ake little  difference on a theore tical basis. A string  of tu b in g  is comm only used 
instead of drill-pipe for drilling in. I n  practice  i t  has been found th a t  w ith  good wells 
results a re abou t th e  sam e in  drilling in  w ith  a  ro ta ry  as w ith  cable tools, b u t th e  form er 
is quicker. In  poorer wells i t  som etim es seems b e tte r  to  drill in  w ith  cable tools, 
because of th e  pressure situation , b u t in m ost eases ro ta ry  tools will do as well. Details 
of th e  two m ethods of drilling in  are  briefly indicated, followed by  a  study  of cleaning- 
ou t m ethods. Com pletion by  gun perforating , ripping or slo tting  ordinary  or special 
alloy strings is reviewed. Shooting and  acidizing practices in  Illinois are given.

A. H . N.

288.* Electrification of Salt Creek Field Embraces Approximately 1000 Wells.
N. W illiams. Oil Gas J .,  16.9.44, 43 (1), 107—108.—E lectricity  is generated  for th e  
whole field a t  33,000 volts and  stepped down to  4000 volts a t  m ain  sta tions, and  finally
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to  440 a t  substa tions. M ost of th e  wells a re  pum ped  w ith  s ta n d a rd  rig  fro n ts  requ iring  
ind iv idual m otors, b u t  a  few back-crank  in sta lla tions a re  in  use. P u m p in g  loads are 
n o t heavy, and  2-h.p. or 3-fl.p. m otors are ad equate  in  m ost cases. L oads a re  m in i­
m ized by th e  fac t th a t ,  generally , no w a ter is p resen t. T he m ain  p roducing  horizon 
(second W all Creek sand) definitely has only a  gas drive an d  a lthough  sm all q u an titie s  
of w a ter have  appeared  in a few wells in  th is  sand, i t  is p ro b ab ly  of c o n n a te  origin. 
T here  is some evidence of a  sligh t w a ter drive in  several of th e  sands, b u t  even from  
these, few wells m ake any  w ater. D epths of th e  wells also a re  com paratively  shallow, 
ranging from  1200 to  2700 ft. in  th e  tw o principal horizons, a n d  first a n d  second W all 
Creek sands. F lu id  levels are low, how ever, an d  m ost wells a re  p u m p ed  from  or near 
b o ttom , som e from  rat-ho le  sum ps a t  b o tto m . E lectrically  pow ered pulling  u n its  and  
cable-tool w orkover rigs also are used in  th e  field. T he pu lling  u n its  a re  tru c k  m ounted , 
consisting of a  conventional w inch driven  b y  a  variab le-speed  40-h.p. m otor. E ach  
u n it  carries sufficient electrical cable to  p lug  in to  a  convenient connection  prov ided  a t  
each well for th is  purpose. T he advan tages of th e  system  are briefly discussed.

A. H . N.
0

289.* Control of High-Pressure Salt Water and Heaving Shale in Deep Gulf Coast Well.
N. W illiam s. Oil Gas J ., 23.9.44, 43 (20), 283-286.— H eav ing  shale, abnorm al gas 
pressures, and  h o t sa lt-w ater flows co n stitu te  m ajo r obstacles to  deep drilling in  m any 
areas on th e  Gulf Coast. T he com bination  of-the th ree  hazard s in  a  single well presents 
com plications th a t  a re  exceptionally  difficult to  com bat, so th a t  th e  successful over­
com ing of these  conditions in  th e  deep te s t  discussed' in  th is  a rtic le  represen ts an  
u n usual achievem ent.

P recau tions tak e n  were m ostly  cen tred  a ro u n d  m u d  control. These included use o f a 
dep th  m easuring gauge in  th e  m u d -p its  b y  w hich  co n stan t w a tch  w as k e p t of th e  m ud 
level. Since an y  rise in  th e  level w ould ind ica te  sa lt-w ater flows com ing in to  system  
or gas b reak ing  in  to  aera te  an d  ligh ten  th e  colum n, im m ediate  steps could be tak en  to  
correct th e  trouble . I n  th e  sam e w ay, an y  loss of m u d  in to  th e  fo rm ations would be 
reflected b y  a  lowering of th e  m ud  level in  th e  p its . Also, th e  d isp lacem ent of the  
drill-pipe in  th e  hole w as accurate ly  de term ined  a t  all tim es, so th a t  w hen pu lling  the  
pipe any  abnorm al v a ria tions in  th e  volum e of m u d  in  th e  p its  could be n o ted  in s tan ­
taneously . To ensure un iform  contro l th e  system  w as equ ipped  w ith  a  continuous 
m ud-w eight recorder. T rips h a d  to  be m ade  slowly, to  forestall any  sw abbing action. 
P rio r to  com ing o u t of th e  hole, th e  system  could be  c ircu la ted  a n d  m u d  thoroughly  
conditioned. W hen  pulling  up  a  sh o rt d istance, th e  hole w ould be  “ slugged,” an d  a t 
in te rvals th e  tr ip  m ig h t hav e  to  be h a lte d  to  c ircu la te  an d  condition  th e  m ud, and  
possibly dum p an d  slug ad d itio n al q u an titie s  of w eighting  m ate ria l and, m ud. On 
some occasions i t  w as necessary to  go b ack  an d  re-circulate an d  condition  th e  bo ttom  
of th e  hole before finally com ing out. E q u a l cau tio n  h a d  to  be ex erted  w hen  going 
back  in to  th e  hole, p a rticu la r  care being tak e n  n o t to  d is tu rb  th e  w alls m ore th an  
necessary. R e tu rn  trip s  were m ade slowly, som etim es tak in g  3 or 4 days to  get back  
on b o ttom , due to  t ig h t places a n d  bridges w hich  h a d  to  be ream ed  an d  cleaned out. 
On a  few tr ip s  so m uch  hole h a d  to  be ream ed th a t  w hen  b o tto m  w as reached  ano ther 
tr ip  h a d  to  be  m ade for a  new  b it  before m aking an y  ad d itio n al hole. F req u en t stops 
h ad  som etim es to  be  m ade to  circulate an d  condition  m ud, w ith  p ressures constan tly  
th rea ten in g  to  come in, due to  low ering of th e  m u d  consistency in  th e  hole b y  the  
g radual in filtra tion  of w a ter flows an d  gas while th e  hole w as s tand ing . A. H . N.

290. Practical Design of Water-Flood Projects. Anon. Oil Wlcly, 25.9.44, 115 (4), 
48.— The problem s of m axim um  an d  op tim um  values of pressure  an d  in jec tion  ra tes  
a re  discussed. Y u ste r com bined a th eo re tical flow equ atio n  derived  b y  M uskat w ith  
field d a ta  to  a rrive  a t  th e  following equation , w hich is sufficiently accu ra te  fo r p re ­
diction  of p la n t capacity  and  w a ter supply  necessary for developm ent, r a te  of w a ter 
in p u t, an d  ra te  of oil recovery. A lthough it  is com m on know ledge th a t  in jec tion  ra tes  
will n o t rem ain  constan t during  th e  life of A flood, th e  use of th is  eq uation  should  afford 
fairly  accu rate  predic tions of average ra te  :

0-000158A H P
log10 D  -  1-6-

W here Q =  w a ter in p u t in  b rl./d ay , K  =  average p e rm eab ility  of fo rm atio n  in
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Millidarcies, H  =  sand  thickness in  feet, P  =  pressure a t  sand  face in  Ib ./sq. in. and  
D  =  w a ter to  oil well d istance in  feet. •

N ex t to  th e  problem  of assuring am ple supplies of w a ter a t  th e  requ ired  pressure, 
th e  q uality  of w a ter is considered. A ty p ica l analysis, as an  illustra tion , w ill give in 
p a rts /m illion  : (1 ) Suspended m atte r . (2) T u rp id ity . (3) T o ta l dissolved solids. 
(4) Sodium  salts. (5) Iro n  as Fe. (6 ) p H . (7) Silica. (8 ) Iro n  oxide. (9) F ree 
carbon dioxide. (10) H ydrogen sulphide. (11) T o ta l hardness (as C aC 03). (12)
H(Comp.) (as C aC 03). (13) Calcium hardness (as CaCOa). (14) M agnesium  hardness
(as CaC03). (15) A lkalin ity  (M) (as C aC 03). (16) A lka lin ity  (P) (as CaC03). (17)
H ypothetical com bination. These item s are briefly explained.

There are as a  ru le p robab ly  seven m ajo r item s determ ined  by analysis w hich are  of 
im portance from  a  flooding stan d p o in t. T hey  are  : (1) corrosive properties, (2)
organic grow ths, (3) iron, (4) suspended m a tte r , (5) corrosive gases, (6 ) m anganese, (7) 
p H  value. Im p o rta n t item s in  corrosion are  dissolved oxygen, dissolved salts, and  
hydrogen-ion concentration . Corrosion of a  m eta l occurs in  presence of w a ter if th e  
m etal is capable of replacing  any  of th e  positive  ions in  th e  chem ical com pounds 
present in  th e  w ater. T his would m ean sim ply th e  iron  in  pipes and  th e  hydrogen 
in  w ater. D issolved sa lts  a re  im p o rtan t, since th e ir  increased concentra tion  require  
g reater a lka lin ity  to  in h ib it corrosion. Dissolved oxygen increases corrosion action. 
Acidic corrosion is m inim ized b y  increasing a lka lin ity  to  form  a  p ro tec tive  coating on 
pipe, and  a  p H  value of 7-2 should accom plish th is . «The exact am ounts of alkali 
required should be determ ined by  tria l. p H  contro l is required , lim estone beds or lim e 
being used for a lka lin ity  or p H  increase. Spacing is briefly discussed. A. H . N .

291. Novel Cbt-oS Prevents Pumping Unit Damage. Anon. Oil W kly, 25.9.44, 
115 (4), 65.— T he short p ap er describes a novel w ay of placing a  w eight on th e  horsehead 
of th e  pum ping jack  in  order to  cu t off th e  engine, w hen sudden acceleration of th e  
head takes place due to  breakage of rods or o ther causes. T he w eight on falling 
closes a  sw itch, by  m eans of a  s tring  a ttach ed  to  a n  insu lator p laced  betw een th e  sw itch 
electrode contacts, an d  th u s  shorts th e  m agneto of th e  engine. A. H . N .

292.* Precipitation of Asphalt from Crude Oil by Flow Through Silica. H . D ykstra , 
K . Bleu, and  D. L. K a tz . Oil Gras •/., 30.9.44, 43 (21), 79.— Crude oils have  been 
shown to  contain asphaltic  substances in  a  finely divided s ta te  approaching tru e  
solution. D ilu tion  w ith  solvents, subm ission to  a n  electrical po ten tial, and  flow of 
oil th rough  sand have  each caused asphaltic  particles to  appear. T he precip ita tion  of 
asphaltic constituen ts during flow of crude oil th ro u g h  th e  sand and  up  th e  tu b in g  
from  wells in  th e  Greeley field, California, has been a ttr ib u te d  to  th e  electrical effects 
of flow. This p a p er verifies th a t  a sp h a lt particles are form ed b y  th e  flow of th e  
Greeley crude oil th ro u g h  silica. E lectrica l p o ten tia l m easurem ents were tak en  
across a  section of silica th ro u g h  w hich oil was flowing. No asphalt particles were 
found in th e  Greeley crude oil which w as passed  th rough  silica while a  counter-potential 
was im pressed on th e  flow system . T he possibility  th a t  asphaltic  particles precip ita ted  
by flow con tribu te  to  th e  p a ra ffin an d  tan k -b o tto m  problem s is discussed.

E xperim ents are described and  electron photom icrographs are reproduced, dem on­
stra ting  those  m inu te  particles, w hich are  a  few m icrons in  diam eter. A. H . N.

293. Salt-Water Disposal in East Texas. Anon. Petrol. Engr, October 1944, 16 (1), 
181.—This is th e  second insta lm en t in  a  series representing  vocational class proceed­
ings on th e  sub ject of sa lt-w ater disposal in  E as t Texas. T his p a r t  deals m ainly  w ith  
electrical logging for resistiv ity  an d  self-potential of form ations traversed  by a  bore­
hole. E lectric logs have  been ru n  on ab o u t 1500 wells in  th e  E as t Texas field, and 
additional surveys of th e  sand  section are currently  being m ade on some wells when 
they  are w orked over. As th e  stra tig raph ic  section from  th e  surface down to  th e  
top  of sand is reasonably uniform , m ost operators m ake a  detailed survey of th e  W ood­
bine section only. These surveys are in itially  m ade on a  scale of 1 in. =  2 ft., and  
are  subsequently  reduced to  one-half to  a  scale of 1 in . =  40 ft. These logs indicate 
shale breaks in  th e  W oodbine section, an d  also provide d a ta  re la tive  to  th e  w ater 
level if th e  hole is bo ttom ed  below th e  oil—w ater con tact. This is particu larly  valuable 
inform ation, especially in  guiding w orkover operations. I n  th e  case of sa lt-w ater - 
disposal wells drilled w ith in  th e  producing area of th e  field, i t  indicates th e  oil—w ater

H
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co n tac t an d  th e  shale-breaks in  th e  w a ter section. T he selection of th e  casing sea t is 
m ade on th e  basis of th e  electric log, i t  being necessary to  estab lish  th e  casing sea t 
below a  su b stan tia l shale-break an d  below th e  .original o il-w ater in terface . Recogni- 
tio n  of sand  zones as identified by  electrical logs is re la tive ly  sim ple, because san d  is 
th e  m ost com m on porous sedim ent encountered  in  wells in  th is  a rea , a n d  th e  only 
o th er porous sed im entary  b ed  w ith  w hich i t  m ay  be confused is lim estone. On 
electrical logs, sand-beds a re  recorded b y  a n  increase in  value  on  th e  se lf-po ten tia l 
curve. M axim um  values a re  generally  recorded w here re la tively  clean sand-beds are 
p en etra ted . B etw een m in im um  self-potentia l values (shales) an d  m ax im um  readings, 
sands m ay  be represen ted  b y  an y  in te rm ed ia te  values as influenced by  im purities such 
as shale. These im purities m ay  be p resen t as separa te  beds w ith in  th e  sand, or m ay  
be m ixed m ore or less un iform ly th ro u g h o u t th e  sand-bed. T hus, a  sandy  shale-bed 
m ay  show only a  sligh t increase in  value  on  th e  se lf-po ten tia l curve, w hereas a  sand 
zone w ith  streaks of shale w ill be developed on th e  electrical log as an  a lte rn a tin g  
series of high an d  low self-potential values.

Porous lim estones m ay  som etim es be confused w ith  sand-beds w hen  in te rp retin g  
electrical lo g s ; how ever, lim estone zones a re  inv ariab ly  characterized  b y  th e  presence 
of some dense non-porous beds, w hich are  rep resen ted  on electrical logs a t  in te rvals 
of decreased self-potential, w hereas th e  resistiv ity  curve generally  reflects an  accom ­
pany ing  increase in  value. B y com parison, shales, w hich  often  occur in  sand  zones, 
ex h ib it m inim um  values on b o th  se lf-potentia l a n d  resis tiv ity  curves. T he presence 
of oil or gas in  a  sand  w ill cause a n  increase on th e  resis tiv ity  curves, w hile sa lt-w ater 
sands record  low or m in im um  values. I f  a  well p en e tra te s  a  sand  th a t  is sa tu ra ted  
w ith  oil, o r gas th a t  is u n d erla in  b y  sa lt w ater, corresponding h ig h  resis tiv ity  values 
w ill be recorded in  th e  u p p er p a r t  of th e  bed, w ith  low values in  th e  section  sa tu ra ted  
w ith  sa lt w ater. T he b reak  in  th e  resis tiv ity  curve w ill th en  in d ica te  th e  w a ter level 
in  th e  reservoir. T ypical curves a re  given. A. H . N.

294. Characteristics and Quality of Water Important in Flooding Work. Anon. Oil 
W kly, 9.10.44, 115 (6 ), 60.— T he chem ical p roperties an d  tre a tm e n t of w aters for 
flooding are given. Corrosion b y  w a ter is also briefly analysed . T he p H  value is 
im p o rtan t, an d  should  be contro lled  in  flood w ater. I f  w a te r  is acidic o r h a s a  p H  
value less th a n  7, specific am oun ts of a lka li m u st be  ad d ed  to  in h ib it corrosion, by  
form ing a  p ro tec tiv e  coating  in  a  p ipe  a n d  equipm ent. As a  ru le a  p H  value of 7-2 or 
over is requ ired  to  m ain ta in  a  p ro tec tiv e  coating  on m ate ria l. L im e is generally 
used to  raise p H  to  a  safe a lkaline  value, b u t  carefu l con tro l m u st be  exercised to  
p rev en t over-dosage. As an  a lte rn a tiv e  to  th is  th e  w a ter m ay  be passed  th ro u g h  
beds of broken  lim estone. As a  general ru le th e  p H  value should  be  som ew hat above
7-2, an d  a lk a lin ity  should  exceed 20 p a rts /m illio n  to  p ro h ib it corrosion.

A. H . N .

295.* Studies Indicate Water Drives in Illinois Pools Increase Ultimate Recovery.
K . B. B arnes. Oil G asJ., 14.10.44, 43 (23), 89.— T he Illinois w a ter-d riv e  po ten tia lities  
fa ll in to  tw o ra th e r  dissim ilar categories. T he first covers th e  shallow er pools, which 
m ay  range from  ab o u t 300 to  1600 ft. in  d ep th , w here in tensive or p a tte rn - ty p e  w ater- 
in jection  well spacing is m ore feasible an d  can  be econom ically em ployed. C urrently  
th e re  a re  a  num ber of such p ro jec ts in  operation , w ith  th a t  in  th e  P a to k a  pool of 
M arion C ounty show ing u n usual prospects. T he o th er category  covers th e  deeper 
pools, w here w a ter in jec tion  on th e  flanks of th e  s tru c tu re  could  be done to  m ain ta in  
or sup p o rt reservoir p ressure and  o b ta in  th e  recovery  benefits possible from  th e  w ater- 
drive  process. T his flank-w ater-in jection  p rocedure  m ig h t be  considered a  re la tively  
new  an d  prom ising pe tro leum -production  technique. T he c u rren t o u tstan d in g  and  
probab ly  first su b s tan tia l effort in  such direction  is th e  M idw ay op era tio n  in  th e  
Sm ackover lime, L afay ette  C ounty, A rkansas.

T he p ap er sum m arizes th e  m ost recen t de ta iled  stud ies of th e  Illinois S ta te  Geo­
logical Survey on n a tu ra l an d  acciden tal floods, an d  those  of th e  U .S. B u reau  of Mines 
on app lied  w ater-d rive  p ro jects, to gether w ith  o th er d a ta  on th e  sub ject.

A. H . N.

296.* Core Analysis: Methods and Applications. K . B . B arnes. Oil G a s 21.10.44, 
43 (24), 98.— A sum m ary  is given, w ith  ap p ro p ria te  references to  th e  lite ra tu re , of th e
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available  m ethods of m easuring  and  in te rp retin g  porosity , sa tu ra tio n  w ith  oil and  
w ater, chem ical analysis, perm eability , and  oil-recovery tes ts  of cores. Core sam pling 
an d  handling  an d  th e  construction  of core graphs are outlined. A. H . N.

297.* Choke Control of Gulf Coast Wells. J .  E . Loeffler. Oil G aeJ., 21.10.44, 43 (24% 
105.— T he problem  of pressure contro l while producing th rough  chokes has two d istinct 
bases. T he first is concerned w ith  th e  flow of fluid th rough  th e  reservoir form ation 
to  th e  well ; th e  o th er p e rta in s  to  th e  behaviour of fluid flow from  th e  bo ttom  of the  
well to  th e  surface. These tw o phases of th e  flow problem  are different, y e t one set of 
applied conditions m u st a lw ays an d  sim ultaneously contro l b o th . The problem  
justifies deta iled  engineering supervision to  ensure efficient operations, since oil p ro ­
duction secured by  n a tu ra l flow th ro u g h  chokes is th e  cheapest oil produced. The 
chokes are used  : (1 ) to  contro l physically  th e  ra te  of flow to  a  se t am oun t, (2 ) to  use 
th e  gas energy to  b est advan tage  in prolonging th e  life of th e  well, (3 ) to  reduce th e  
tendency  to  sand  up  or bridge, (4) to  reduce sand  cu ttin g  of screens, perforations, 
well-head, an d  flow-line fittings, etc ., (5) to  assist in  preven tion  of p rem atu re  w ater 
encroachm ent.

These item s are discussed. A. H . N.

298. Producing Dual Completion Oil-Wells. C. C. P ryor. Petrol. Engr, N ovem ber 
1944, 16 (2), 59.— P roduction  of dually  com pleted oil-wells is o ften  a  difficult operation  
when th e  u pper zone cannot be p roduced successfully th rough  th e  annu lar space. 
This difficulty, which resu lts in  lost lifting  power, is caused by  th e  large cross-sectional 
area of th e  annulus reducing th e  velocity  of flow, an d  by  gas b reak ing  o u t of solution 
w ith  th e  oil due to  expansion in  th e  an n u la r space an d  th e  friction  on th e  outside of 
th e  tub ing  and  inside of th e  casing. T he cooling effect th a t  resu lts from  th e  gas 
breaking ou t of solution is also a  d irect cause of paraffin fo rm ation  in  th e  low-tem pera- 
tu re  area, and  th u s  requires th e  usé of paraffin  knives, chem icals, or h eated  oil for 
removal. These problem s facing th e  operato rs have been largely overcom e b y  th e  
developm ents in  dua l com pletion production  m ethods an d  equipm ent, w hereby th e  
upper zone is produced th ro u g h  th e  annulus. A description is given of a  well in  w hich 
tw o packers were set an d  a  change-over flow-tube installed  to  achieve th is  purpose. 
The lower packer w as a n  ord inary  re ta in e r p roduction  type, se t in  th e  usual m anner 
of applying pressures an d  tension  on th e  se tting  tubings. T he upper packer w as of a 
sim ilar type, b u t as th e  tr ip p in g  ba ll seat u n it  could n o t be allowed to  drop an d  obstruc t 
th e  tub ing  la te r ru n  in  th e  well, th is  packer was modified. T he m odification introduced 
and  th e  m anner of se tting  are  described and  illustrated .

A fter th e  packers h a d  been set, th e  change-over flow-tube w as m ade up  on th e  string  
of production  tu b in g  w ith  a  side-door choke nipple in  th e  string  30 ft. above th e  to p  
packer. The tub ing  string, 5748 ft. in  length , w as ru n  in to  th e  well th rough  th e  tw o 
packers, and  landed w ith  th e  fluid po rts  of th e  change-over flow-tube, ju s t  above th e  
upper packer packing sub. A fter th e  tu b in g  h ad  been landed, th e  well w as washed 
in  w ith  w ater and  cleaned and  th e  side-door choke se t in  th e  choke nipple. P re p a ra ­
tions were th en  m ade for testing . T he change-over flow tu b e  provides for production  
of th e  tw o zones sim ultaneously. I t  consists of a  w elded tee  in  th e  upper portion  
of th e  ou ter tube, w ith  th e  vertica l leg of th e  tee  or inner tu b e  extending down th e  
inside of th e  ou ter tu b in g  section w ith  a  seal near its  lower end. T he ou ter tub ing  
section is perforated  above an d  below th e  seal around  th e  inner tube. P roduction  
from  th e  lower sand  enters th e  fluid p o rts  near th e  b o tto m  end of th e  ou ter tube, and  
flows up th rough  th e  inner tu b e  to  th e  tee  an d  o u t in to  th e  annular space. Thus 
production from  th e  lower sand  is flowed around  th e  tw o packers to  th e  annulus, and  
th en  to  th e  surface. F lu id  from  th e  u pper sand, w hich is th e  w eaker sand, and  will 
n o t flow th rough  th e  annu lar space, enters th e  ou ter tu b e  th rough  th e  perforations 
above th e  inner tu b e  seal above th e  interzone packer, an d  flows up  th rough  th e  annular 
space betw een th e  inner an d  ou ter tube, a round  th e  tee, an d  thence to  th e  surface 
through th e  tubing. A. H . N.

299. Deep-Well Pumping. W . A. Sawdon. Petrol. Engr, N ovem ber 1944, 16 (2), 
70.— The artificial lifting  of oil b y  m eans of rod  or hydraulic  pum ps and  by  p lunger 
lift from  very  deep wells in  California is discussed. T he deepest rod-pum ping in  
California (bu t n o t th e  deepest pum ping) a t  p resen t is in  th e  B osecrans field near Los
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Angeles. T o ta l d e p th  of th is  w ell is 8708 ft., an d  th e  p u m p  is se t a t  8625 ft., w hich  is 
p ro b ab ly  th e  g reatest d e p th  of ro d  pum ping  in  th e  w orld. T he tu b in g  is 2 £-in. E U  
a n d  th e  p um p is 1J in. T h e  rod-string  consists of 4545 ft. of f- in . a n d  4080 f t. of -j-in. 
rods. T he fluid is heing  pu m p ed  w ith  a 120-in. stroke a t  from  5 to  strokes/m in . 
P ro d u c tio n  is 8 6  b rls ./d a y  gross, 52 b rls ./d ay  ne t. T he in sta lla tio n  h as been  in  service 
fo r a b o u t one year, a n d  to  d a te  no  rods have  p a rted . T he deepest p u m p in g  w ell in  
th e  S ta te  (and  p ro bab ly  in  th e  world) is 10,034 f t. T his well is being  p u m p ed  b y  a  
h ydrau lic  p u m p  a n d  is producing  ap prox im ate ly  260 b r l./d ay  n e t.

T he deepest California wells being p roduced  b y  p lunger-lift in sta lla tio n s range  from  
800 to  8500 ft., th ere  being several w ith in  th a t  range  a t  th e  p resen t tim e. T he liftin g  
force in  th is  ty p e  of in sta lla tio n  is p ro v id ed  b y  gas, b u t  because th e  oil is a c tu a lly  
ra ised  to  th e  surface b y  a  p lunger, i t  is here  included  as a p u m p in g  m ethod . T his 
p lunger trav e ls  th e  en tire  d istance from  th e  b o tto m  to  th e  to p  of th e  tu b in g  a n d  back  
again  a t  each  stroke, b u t i t  does n o t lif t  a  colum n of fluid ex tend in g th e  fu ll len g th  of 
th e  tub ing . T he p lunger ac ts  m ore o r less as a  sw ab, w ith o u t a  line, a n d  produces 
th e  fluid in  sh o rt heads th a t  a re  usua lly  less th a n  300 f t . in  leng th . I t  b rings u p  a t  
each  stroke  a ll th a t  comes in to  th e  hole d u ring  th e  tim e  it  is m ak in g th e  tr ip , th is  
including oil, w ater, gas, fro th , a n d  sand. I n  som e cases th e  p lu n g er l if t  h a s  handled  
as m uch  as 10%  of sand. T he p lunger operates in  tu b in g  w hich  is d rif ted  as i t  is ru n  
in to  th e  well, a n d  w hich  is su pported  from  a flow -head a t  th e  surface. T h is h ead  is 
a d ap ted  to  receive th e  slug of oil lif ted  b y  th e  p lu n g er a n d  d irec t i t  to  th e  flow-lines. 
A  foot-piece a t  th e  b o tto m  of th e  tu b in g  stops th e  p lu n g er a n d  closes a  va lve  in  th e  
p lunger a t  th e  end of th e  dow n-stroke. T he va lve  a n d  cage of th e  p lunger a re  so 
designed th a t  n e ith e r gas n o r liqu id  w ill close th e  valve  ; i t  m u s t be  closed b y  th e  valve 
stem  land ing  on th e  foot-piece. T he valve  is opened a t  th e  to p  of th e  u p  s troke  to  
p e rm it th e  p lunger to  re tu rn  to  b o tto m  b y  g rav ity . T he op era tin g  p re ssu re /b rk  of 
p roduction  for an y  given size lift rises as th e  d ep th  increases. W ith  th e  3-in. size, for 
exam ple, th is  increase is ap p ro x im ate ly  O l/brl./lOOO f t .  A . H . N .

300. Salt Water Disposal in East Texas. A non. Petrol. Engr, N ovem ber 1 9 4 4 ,16 (2), 
221.— I n  th is , th e  th ird  of th e  series, th e  p ro d u c tio n  h is to ry  of th e  E a s t  T exas F ie ld  
is g iven in  ta b u la r  a n d  g raph ical form s a n d  discussed in  som e d e ta il. A. H . N.

301. Complete Solution for Salt-Water Problem in Texas. A. M: B renneke. Petrol. 
Engr, N ovem ber 1944, 16 (2), 236.— T he p rob lem  of co n tam in a tio n  of fresh  w a te r­
courses w ith  sa lt w a ter from  th e  T exas oil-flelds is discussed. A  m eth o d  of safeguarding 
th e  w aters b y  regu lations is outlined . A . H . N .

302. High Slip Electric Motors Used for Oil-Well Pumping. K. N . Mills. Petrol. 
Engr, N ovem ber 1944, 16 (2), 248.—T h e  p e r cen t, slip expresses th e  am o u n t th e  speed 
of th e  m o to r drops below  th e  synchronous speed w hen  i t  is c arry in g  its  fu ll load. 
N orm al slip m oto rs have  a  fu ll lo ad  slip of 2—3%  a n d  high-slip  m o to rs a  full load  slip 
of 8—10% . T he h igh-slip -type m o to r w as orig inally  developed for ap p lications using 
heav y  flywheels w here i t  w as desired to  sto re  energy in  th e  flyw heel d u ring  periods of 
m inim um  load  an d  rem ove th is  energy from  th e  flyw heel d u ring  periods of p eak  load. 
T he high-slip m o to r accom plishes th is  re su lt b y  sh irk ing  th e  load, i.e. b y  slow ing dow n 
during  periods of m ax im um  load  a n d  p e rm ittin g  th e  flyw heel to  give u p  som e of its 
k inetic  energy. T he energy lo st b y  th e  flyw heel is re sto red  b y  th e  m o to r during  
periods of low load. Some ty p ica l app lications of th is  ty p e  of m o to r a re  p u n ch  presses, 
sh ears , forging presses, etc ., w here i ts  p rin c ip a l ad v an tag e  is a  m ate ria l red u ctio n  in  
th e  p eak  pow er dem and. W hen  th e  high-slip  m o to r is app lied  to  conven tional p u m p ­
ing  u n its  i t  offers num erous ad v an tages from  b o th  th e  e lectrical a n d  m echanical v iew ­
poin ts. F ro m  th e  e lectrical v iew poin t its  advan tag es a re  : (1) low er p e ak  pow er 
dem an d ; (2) lower average pow er co n su m p tio n ; (3) less m o to r h e a tin g  due to  low er 
r.m .s. c u r re n t ; (4) less flu c tu a tio n  in  pow er dem and  on d is tr ib u tio n  sy s te m ; (5) 
easier s ta rtin g  due to  h igh  s ta r tin g  to rq u e  characteris tics of h igh-slip  m oto r. F ro m  
th e  m echanical v iew point its  advan tages a re  : (1 ) lower p eak  load  on p u m p in g  un it, 
driv ing system  (belts an d  speed re d u ce rs); (2 ) reduced  polished ro d  load  (no t found  
in  a ll applications).

T he resu lts  of te s ts  on  a  p a rticu la r  well a re  g iven an d  analysed  in  som e deta il.
A. H . N .



303. Patents on Drilling and Production. A. B oynton. U .S .P . 2,352,612, 4.7.44. 
Appl. 1 1 .9 .4 1 . B o tto m  hole regu lato r an d  choke in  com bination.

F . C. K elton, J r . ,  assignor to  Core L aboratories, In c . U .S .P . 2,352,638, 4.7.44. 
A ppl. 24.10.40. C onnate w a te r  de term ination.

A. T . Ferris, assignor to  H a llib u rto n  Oil W ell C em enting Co. U .S .P . 2,352,700,
4.7.44. A ppl. 28.1.42. Open hole rem ovable packer.

A. D . S toddard , assignor to  H a llib u rto n  Oil W ell C em enting Co. U .S.P. 2,352,744,
4. i .44. A ppl. 14.4.41. C em enting an d  floating equ ipm ent for well casing.

L. X. Seheurm ann an d  G. B. Pecot. U .S .P . 2,352,805, 4.7.44. A ppl. 23.3.43. 
M ethod a n d  a rtic le  for clean in g oil-wells an d  th e  like.

R . G. T aylor, J r . ,  assignor to  th e  Guiberson C orporation. U .S .P . 2,352,812, 4.7.44. 
Appl. 27.1.40. Sw ab-cup assem bly o r pack ing  elem ent.

X. E . G underson, assignor to  L ay ne-X orthem  Co., In c . U .S .P . 2,352,832, 4.7.44. 
Appl. 15.10.41. M ethod for p reven ting  deposits w ith in  w a ter form ations and  on 
well-screens.

G. L. H assler, assignor to  Shell D evelopm ent Co. U .S .P . 2,352,833, 4.7.44. A ppl.
24.4.42. Choke-valve borehold indicating .system .

G. L. H assler, assignor to  Shell D evelopm ent Co. U .S .P . 2,352,834, 4.7.44. Appl.
9.5.42. M ethod of and  m eans for ad ju s tin g  flow ra te s  of fluids th ro u g h  fo rm ation  
traversed b y  boreholes.

M. M. A lbertson, assignor to  Shell D evelopm ent Co. U .S .P . 2,352,993, 4.7.44. 
Appl. 20.4.40. R adiological m ethod  of logging wells.

H . C. Lanze, J r . ,  an d  D . H . L arsen , assignors to  R a tio n a l L ead  Co. U .S .P . 2,353,166,
11.7.44. A ppl. 25.5.42. T rea tm en t of w ell-drilling fluids.

A. D . G arrison and  K . C. te n  B rink , assignors to  th e  Texas Co. U .S .P . 2,353,230,
11.7.44. Appl. 1.7.39. Conditioning of drilling fluids.

J . B. Stone, assignor to  th e  Dow Chemical Co. U .S .P . 2,353,372, 11.7.44. A ppl.
17.6.40. M ethod of p reven ting  fluid loss from  well-holes in to  th e  surrounding earth . 

W . J .  Miller. U .S .P . 2,353,412, 11.7.44. A ppl. 26.8.41. Oil saver.
W . J .  B a rn h art. U .S .P . 2,353,435, 11.7.44. A ppl. 16.6.41. Side sam pler for deep 

wells.
H . H . Greene. U .S .P . 2,353,458, 11.7.44. A ppl. 3.8.40. Deep-well dum p-ean.
L. Y ost, assignor to  A. O. Sm ith  C orporation. U .S .P . 2,353,534, 11.7.44. A ppl.

1.5.41. Oil-well d rilling un it,.
P . Coonrod, assignor to  P ro d uction  Supply Co. U .S .P . 2,353,652, 18.7.44. A ppl.

20.4.42. R em ovable bo ttom -hole  choke.
M . S t. M aur E lm ore Crake, assignor to  Shell D evelopm ent Co. U .S .P . 2,353,881,

18.7.44. Appl. 7.12.42. Oil-well liner screen.
A. D. Garrison, assignor to  th e  T exas Co. U .S .P . 2,354,203, 25.7.44. A ppl.

30.1.41. M ethod of trea tin g  wells.
W . B. Xoble, assignor to  R eed  R oller B it  Co. U .S .P . 2,354,399, 25.7.44. A ppl.

4.5.42. Side-hole coring device.
C. H . B enckenstein. U .S .P . 2,354,570, 25.7.44. A ppl. 28.3.41. Process of in ­

creasing perm eability  of sands an d  s tra ta .
D . C. Bond, assignor to  T he P u re  Oil Co. U .S .P . 2,354,648, 1.8.44. A ppl. 16.11.39. 

Drilling m ud.

G. Annesley. U .S .P . 2,354,656, 1.8.44. A ppl. 5.1.42. D rill-bit.
D. U . Shaffer. U .S .P . 2,354,709, 1.8.44. A ppl. 1.4.42. Pressure-regulated , 

stra ight-pull ja r  m echanism .
L . L . R ector an d  L . D . H ilton . U .S.P. 2,354,929, 1.8.44. AppL 13.5.40. M eans 

for landing an d  supporting  well tubings.
R . Bassinger. U .S .P . 2,355,199, 8.8.44. A ppl. 6.5.40. W efl-plug.
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C. C. B ancroft, an d  J .  W . F ra in , U .S .P . 2,355,259, 8.8.44. A ppl. 27.3.41. A p p a ra ­
tu s  for cleaning su b te rran ean  wells.

C. W . V an  W orm er. U .S .P . 2,355,342, 8.8.44. A ppl. 13.6.42. D rilling  a p p a ra tu s . 
J .  Moser, assignor to  V ickers, In c . U .S .P . 2,355,669, 8.8.44. A ppl. 15.3.41. 

O perating  p isto n  for oil-wells.
R . M. Otis, assignor to  L ane-W ells Co. U .S .P . 2,356,082, 15.8.44. A ppl. 26.5.43. 

M ethod of a n d  ap p a ra tu s  for firing g u n  p erfo ra to rs.
C. M. B lair, J r . ,  W . Groves, an d  S. L ehm ann , J r . ,  assignors to  P e tro liteC o rp o ra tio n , 

L td . U .S .P . 2,356,205, 22.8.44. A ppl. 21.10.42. Process for increasing p ro d u c tiv ity  
of su b te rran ean  oil-bearing s tra ta .

J .  J .  F itzp a trick . U .S .P . 2,356,232, 22.8.44. A ppl. 13.3.43. P ack in g  device.
S. L ehm ann, J r . ,  a n d  C. M. B lair, assignors to  P e tro lite  C orporation , L td . U .S .P . 

2,356,254, 22.8.44. A ppl. 21.10.42. Process for p rev en tin g  a n d /o r rem oving accum u­
la tio n  of solid m a tte r  in  oil-wells, pipe-lines, an d  flow-lines.

T. S. C hapm an, assignor to  S tan d ard  Oil D evelopm ent Co. U .S .P . 2,356,302.
22.8.44. A ppl. 11.7.41. D rilling fluid.

E . F . R aym ond . U .S .P . 2,356,430. 22.8.44. A ppl. 21.6.43. G un perfo ra to r.
E . F . R aym ond . U .S .P . 2,356,431, 22.8.44. A ppl. 21.6.43. R e triev ab le  'g u n  

perforator.
R . L . C henault, assignor to  G ulf R esearch  an d  D evelopm ent Co. U .S .P . 2,356,504,

22.8.44. A ppl. 20.3.44. Oil-well p u m p  a n d  th e  like.
L . A. L ayne. U .S .P . 2,356,769, 29.8.44. A ppl. 4.12.39. W ash ing  g ravel o u t of 

p erfo ra te  well castings. >
G. Miller, assignor to  D em ont G. Miller. U .S .P . 2,356,776, 29.9.44. A ppl. 16.6.42. 

C om position for p rep ara tio n  of oil-base drilling fluid.
W . W . W ilson. U .S .P . 2,356,805, 29.9.44. A ppl. 16.5.42. P ip e  elevator.
A. O. E dw ards. U .S .P . 2,356,921, 29.8.44. A ppl. 5.2.43. D rill.
R . B . S tandefer, assignor to  Shell D evelopm ent C om pany. U .S .P . 2,357,145,

29.9.44. A ppl. 15.1.43. Full-hole cem enting  device.
H . G. Doll, assignor to  Schlum berger W ell Surveying C orporation . U .S .P . 2,357,178,

29.9.44. Appl. 13.12.39. M ethod an d  a p p a ra tu s  for in v estiga ting  boreholes.
A. H . N.

Development.
304. August Completions Lag Behind Record Rate Maintained During Previous Month.
Anon. Oil W kly , 18.9.44, 115 (3), 29.— A n average of 489 wells p e r w eek w ere com ­
p leted  in  U .S.A. during  th e  five weeks ended 2nd Septem ber. I n  th e  preceding four 
weeks of Ju ly  th e  average w as 520 p er week. I n  th e  first e ig h t m o n th s of 1944 25-9% 
m ore wells hav e  been com pleted th a n  in  th e  sam e period  of 1943, th e  w eekly average 
for 1944 being 437.

E xcep ting  A rkansas, Iow a, N o rth  Louisiana, an d  N ebraska, p rac tica lly  all S ta tes 
an d  d istric ts  h av e  h a d  m ore drilling th is  y ea r th a n  las t. G. D. H .

305. Gil Production and its Global Aspects. W . A. Sawdon. Petrol. E ngr, O ctober 
1944, 16 (1), 63.— Petro leum  w ill p lay  an  im p o rta n t role in  th e  h igh ly  m echanized 
era  w hich  w ill arise a fte r  th e  w ar, b u t  in  order to  p rov ide sufficient oil a d eq u a te  and  
su itab le  drilling equ ipm en t m u st be availab le.

A t p resen t th e  U .S. oil o u tp u t is nearly  4,700,000 b r l ./d a y ;  th e  average in  1943 
being 4,113,000 b rl./d ay . I n  producing oil for w ar a n d  o th e r purposes, U .S .A . has 
considerably  depleted  its  reserves. C anada’s 1944 p ro d uction  m ay  exceed 10,000,000 
brl., an d  M exico’s p roduction  m ay  be over 33,000,000 brl.

I n  1943, Venezuela averaged 491,500 b rl./d ay — considerably  less th a n  in  1941. 
T he presen t o u tp u t is over 800,000 b rl./d ay . M uch of E a s te rn  V enezuela is in  th e  
developm ent stage, an d  so a  h igh  ra te  of p roduction  can  p ro b ab ly  be m ain ta in ed . 
T he post-w ar dem and w ill depend largely on exports.
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In  1940, Colombia produced 25,600,000 brl. of oil, and  in  1943, 13,261,000 brl. 
i h e  o u tp u t should im prove w ith  increase in  available tran sp o rt. T here is m uch 
exp lo ra to ry  an d  developm ent w ork in progress, an d  fu tu re  prospects are b righ t.

E cu ad o r’s p roduction  of 2,378,000 brl. in  1943 w as slightly  h igher th a n  ever before. 
T here  is little  a c tiv ity  in  th e  proved  fields. E x p lo ra to ry  w ork is in  progress or in  
prospect n ear th e  Colombian border, near Z ap a ta t (55 ml. from  G uayaquil), an d  in  
th e  north -east.

In  1943, P e ru  produced 14,654,000 brl. of oil. I t s  peak  p roduction  w as 17,500,000 
brl. in  1937. T he main- developm ent continues to  be in  th e  T alara  area. E xp lo ra to ry  
w ork is expected to  be  carried  o u t in  th e  south.

24,707,000 brl. of oil w as produced in  A rgentina  in  1943, b u t th e  coun try  has not 
ye t a tta in e d  self-sufficiency in  oil. L ack of equipm ent has h indered  developm ent 
and  explorato ry  w ork in  recen t years.

T rin idad’s p roduction  of 21,385,000 brl. in  1943 w as 16% below th e  1942 peak, th e  
fall being ascribed to  lack  of m an-pow er an d  equipm ent.

The presen t p roduction  of th e  N ear E a s t does n o t reflect its  productive  capacity . 
The p o ten tia lities a re  g reat, an d  th e  p roduction  can  be m uch increased w hen equ ip ­
m ent is available. I n  1943, I ra n  p roduced 73,766,000 brl. of oil, sligh tly  less th a n  in
1942. I ra q  gave 27,000,000 brl. in  1943 ; its  1938 p roduction  high w as 32,600,000 
brl. Saudi A rab ia’s p roduction  fell from  approxim ately  6,000,000 brl. in  1942 to
4.865.000 brl. in  1943. B ahrein ’s o u tp u t m ay  have  been 7,500,000 brl. in  1943. 
E g y p t’s production fell sligh tly  to  8,953,000 brl. in  1943.

E stim ates of B u rm a’s o u tp u t in  1943 give 1,000,000 brl. Before th e  w ar th e  p ro ­
duction averaged 7,000,000-8,000,000 b rl./y ea r. In d ia ’s p roduction  in  1943 reached 
a  high of 2,748,000 brl.

The K ansu  field of China is reported  to  be producing over 3000 brl. /day , from  several 
relatively  shallow wells. T ransport is th e  g reat problem  w ith  th is  field. D uring
1943, th e  Sakhalin  p roduction  is reported  to  have been 5,000,000 brl.

T he 1943 oil o u tp u t of th e  E a s t Ind ies is estim ated  a t  24,500,000 brl. T his is a 
considerable increase over th e  estim ate  for 1942.

A bout 36,500,000 brl. of oil is estim ated  to  have been produced in  R um an ia  in 
1943, and  23,500,000 brl. in th e  rest of E urope, while R ussia’s o u tp u t is p laced a t
200.750.000 brl., 9,000,000 brl. below th e  1942 estim ate . G. D . H .

306. Canadian Oil Situation. F. K . Beach. Petrol. Engr, October 1944, 16 (1), 
1 0 2 .—A brief sum m ary is given of th e  leasing conditions in  th e  different provinces of 
C anada, w ith  a  no te  on incom e tax .

F orty-n ine  producing wells, 3 m arginal wells, 1 producer abandoned, an d  1 d ry  
hole have been drilled a t  N orm an Wells. The field now  covers 4260 acres, 2670 acres 
being under th e  Mackenzie R iver. E dgew ater has appeared  in  down-dip wells. The 
original p roduction  w as in  th e  U pper F o rt Creek shales, from  jo in ts, b u t deeper drilling 
has shown th e  m ain  oil to  be in  an  U pper D evonian reef lim estone, w hich ranges up  
to  400 ft. in  thickness. The dip is ab o u t 4° to  th e  south-w est, and  p inching ou t 
provides closure. T he 38° A .P .I. oil is produced w ith  a  gas-o i! ra tio  of 590 cu. ft./b rl. 
D uring th e  first ha lf of 1944 th e  o u tp u t w as 569,784 brl. T he reserves are estim ated  
a t  30-60 m illion barrels.

In  1943, T urner Valley provided 98%  of th e  C anadian oil o u tp u t, excluding the  
N orth-w est Territories. I n  A ugust 1944 there  were 246 wells producing, 114 of which 
h ad  been drilled before Ju ly  1940. R ecen t com pletion dep ths range 6271-10,238 ft. 
The central po rtion  of th e  field, form erly th o u g h t alm ost ba rren  because of low porosity  
and  perm eability , has now provided several good wells.

U p to  th e  end  of 1942, T urner Valley is estim ated  to  have produced 1,250,000,000,000 
eu. ft. of gas w ith  th e  oil and  distillate . Of th is  only ab ou t 20%  h as been fully  used 
for its  h ea t value, and  ab o u t 50%  has been w astefully  em ployed in field operations. 
An organization has been created  to  cause th e  gas to  be used m ore satisfactorily .

W artim e Oils, financed by  th e  C anadian G overnm ent, has drilled 12 wells, and  will 
drill 1 0  more.

In  Ju ly , 45 wells were producing in  th e  Verm ilion field, an d  its  aggregate o u tp u t 
averaged 708 b rl./d ay . F ine  sand, salt, an d  w a ter are produced w ith  th e  oil.

T he T aber field was discovered in  1942. In  M ay it  h ad  7 producers in  an  area  of 
250-300 acres, w ith  6  dry  wells round  it. T he 19° oil is produced w ith  very  little
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w ater. A nother pool seems to  be  developing 3 -4  ml. to  th e  w est, b u t  th e  th in  sand 
m akes it  difficult to  separa te  th e  gas-eap from  th e  oil-zone. 21 m l. so u th  an d  7 ml. 
eas t is th e  Conrad pool.

T he R ed  Coulee field h as been abandoned  a fte r  producing  329,000 brl. of oil in  15 
years.

I n  O ctober 1943, a  12,056-ft. well on th e  Ju m pingpound  location  reached  th e  R und le  
lim estone, finding w ater. F a r th e r  n o rth , R am  R iv er 2 found  a  l ittle  oil.

T he Princess field s tru c tu re  w as confirm ed by  th e  seism ograph, an d  h as oil benea th  
th e  gas-cap. T he producing zone is ju s t  above th e  Palaeozoic. S ep aration  of th e  
oil, gas, an d  w a ter is poor. A D evonian  te s t  has found  oil a fte r  successfully p en e tra tin g  
th e  high-pressure gas horizons.

A  num ber of te s ts  have  been an d  are  being drilled  in  Saskatchew an. A few wells 
have  given a  little  oil in  Quebec, an d  a  te s t  is u nder w ay  on th e  Gaspe Peninsula.

F u rth e r  p la n t is being constructed  for w orking th e  A th ab ask a  t a r  sands.
A new  refinery has been com pleted a t  Clarkson, O ntario . I t  produces m o to r and  

av iation  sp irit, and  lub rican ts . A syn the tic  ru b b e r p la n t has been erected  a t  Sarnia, 
O ntario . I t  is hoped to  keep th e  ru b b e r price a t  ab o u t 20 cen ts a  lb . G. D. H .

307. Venezuela Moves Ahead. Anon. Petrol. Engr, O ctober 1944, 16 (1), 130.— In  
A ugust 1944, Venezuela w as producing  over 800,000 b rl./d ay . M ost of th e  rise in 
p roduction  has come from  in tensive  developm ent of existing  fields, for no m ajo r d is­
coveries have  been b rough t in to  p roduction  during  th e  w ar period . Several prom ising 
areas a re  being studied.

T he enac tm en t of th e  new  petro leum  law  in  1943 h as p u t  new  developm ent on a 
sa tisfac to ry  basis, an d  w ill accelerate refinery construction  in  Venezuela.

T he m ain  p roducing com panies are Creole, various Shell subsidiaries, an d  Mene 
Grande.

Q uiriquire, Jusep in , and  S an ta  B arb ara  a re  on a  N .E .-S .W . tre n d  in  M onagas, 
E as te rn  Venezuela. T heir drilling problem s are n o t serious, an d  du a l com pletions 
a re  m ade a t  Jusep in  an d  S an ta  B arb ara  in  th e  tw o  m ajo r p roducing  zones. Pressure 
m ain tenance is applied  a t  Q uiriquire, w here some of th e  wells a re  pum ped . Oil from 
Q uiriquire an d  Jusep in  goes b y  pipe-line to  C aripito , w hile th e  S an ta  B a rb ara  oil goes 
to  P u erto  la  Cruz. Tem blador crude is p ip ed  to  B oca de U racoa.

I n  A nzoategui a re  th e  Oficina, San Jo aq u in , Leona, S an ta  A na, an d  E l R oble fields. 
All have  m ultip le  p roducing sands, som etim es w ith  oil g rav ity  rang ing  15-50° A .P .I. 
P roducing dep ths range 5000-10,000 ft., an d  d istillate  is o b ta ined  in  some cases. 
H igh  pressures and  tem p era tu res  up  to  275° F . a re  m et. Some of th e  deeper beds 
a re  very  h a rd . A 16-in. pipe-line ru n s from  Oficina to  P u erto  la  Cruz.

Prolific new deep production  w as rep o rted  to  have  been found a t  Ju sep in  early  in 
1944.

P relim inary  operations are proceeding in  G'uarico, an d  in  th e  A pure R iver area.
T he m ajo r oilfields of W estern  Venezuela are on th e  easte rn  shore of L ake M ara­

caibo, and  ex tend  off-shore. O perations have  been conducted  in  80 ft. of w ater, and
8-10 ml. from  land. D ips are lakew ard, and  th e  p roducing horizons lie 1000—5000 ft. 
deep. Special pile foundations a re  used  for off-shore drilling, in  ad d itio n  to  caisson- 
ty p e  foundations. T he off-shore drilling techn ique is described in  som e detail. 
T w in well locations a re  now  being drilled w here th ere  a re  tw o p roducing  horizons. 
T here are possibilities of deeper developm ents. In te re s t  is being show n in-the  w estern  
an d  cen tra l m id-lake areas. G. D . H .

308. The Oil Industry in Mexico. W . A. Sawdon. Petrol. Engr, O ctober 1944, 18 (1), 
158.— I n  1942, M exican oil p roduction  fell to  32,955,000 brl., some 21%  below th e  
average for th e  preceding th ree  years. T here was a  rise in  1943, as m ore shipping 
becam e available, an d  in  1944 th e  o u tp u t w ill p robab ly  exceed 40,000,000 brl.

Pem ex proposes to  m odernize existing  p lan ts  an d  to  bu ild  new  refineries a f te r  th e  
w ar, as well as to  develop p resen t fields an d  to  carry  o u t ex p lo ra to ry  w ork. Some 
geophysical work, m ainly seismic, is proceeding. F avourab le  areas occur along th e  
coast from  T exas in to  th e  Y u catan  Peninsula, an d  th ere  are possibilities in  th e  sou thern  
p a r t  of Lower California, an d  in  Sinora and  Sinaloa, east of th e  Gulf of California.

85%  of th e  c o u n try ’s p roduction  comes from  th e  Tam pico area, w hich includes th e  
N o rth e rn  D istric t, th e  Southern  D istrict, an d  Poza R ica. Poza R ica  is responsible
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for 63%  of th e  M exican o u tp u t. T here a re  several fields in  th e  Is th m u s of Tehuantepec 
area.

M uch gas is produced, an d  increased a tte n tio n  is being p a id  to  its  u tiliza tion  for 
gasoline ex trac tio n  a n d  for repressuring. A considerable num ber of wells have  been 
sh u t in  in  recen t years.

N o rth  an d  east of M onterrey in  n o rth -east Mexico th ere  a re  19 gas wells. Oil-seeps 
have  been reported  east an d  w est of M onterrey, an d  betw een M onterrey a n d  Tam pico.

G. D. H .

309. Wells Being Completed at Highest Rate Since Sharp Curtailment in Early 1942. 
Anon. Oil W kly , 16.10.44, 115 (7), 76.— I n  th e  four weeks ended 30th  Septem ber, 
com pletions in  U .S.A . averaged  532 p e r week. More th a n  4000 rigs were in  operation, 
com pared w ith  ju s t  over 3000 a t  th e  beginning of 1944. I f  th e  Septem ber ra te  of 
com pletions is con tinued  to  th e  end  of th e  year, th e  P .A .W . goal of 24,000 wells in  
1944 should be  exceeded.

D uring  th e  first nine m o n th s of 1944, th e  w eekly average ra te  of com pleting wells 
has been 26-8%  above th a t  for la s t year. A bove average increases hav e  occurred in 
California (42-5%), T exas (44-4%), K en tu ck y  a n d  M ississippi (over 100% ), M ontana 
(50% ), New Mexico (47-1%), an d  W est V irginia (46-4%).

T he U.S. Septem ber com pletions a re  sum m arized b y  S ta tes an d  d istric ts, and  to ta ls  
are given for th e  first n ine  m on ths of 1944, w ith  1943 figures for com parison.

G. D . H .

310.* Colombian Oil Production Maintains Steady Rate. Anon. Oil Oas J ., 28.10.44, 
43 (25), 60.— R ecently  th e  Colombian crude oil p roduction  h as been  fairly  steady  : 
M ay, 2,050,693 b r l . ; Ju ne , 1,916,800 b r l ; Ju ly , 2,052,475 b r l . ; A ugust 1,962,893 brl.

G. D . H .

311.* Summary of September Completions. Anon. Oil Gas J .,  28.10.44, 43 (25), 
130.-—2520 wells were com pleted in  U .S.A. in  Septem ber. 1357 of these  gave oil an d  
289 gave gas. T he com pletion resu lts  a re  sum m arized by  S ta tes and  d istric ts, and  
th e  num bers of wells in  different d ep th  ranges are given. G. D. H .

312. Wells Completed in United States in Week Ended October 28, 1944. Anon. 
Oil W kly, 30.10.44, 115 (9), 61.— 368 field wells (250 giving oil an d  29 giving gas) and  
70 w ildcats (7 g iving oil) w ere com pleted in  U .S.A . during  th e  week ended 28th  October, 
1944. T he com pletion resu lts a re  sum m arized b y  S ta tes an d  districts. G. D. H .

313.* Estimates Raised 85,000 brl. on Maximum Rate of Efficient Production. Anon. 
Oil Gas J .,  4.11.44, 43 (26), 50.— P.I.WT.C. h as been advised th a t  th e  cu rren t crude-oil 
o u tp u t exceeds th e  m axim um  efficient ra te , regardless of th e  upw ard  revision m ade 
possible chiefly b y  discoveries an d  developm ents a t  E lk  Hills, California, an d  W est 
Edm ond, Oklahom a. C urrent estim ates of th e  ma-HTmim efficient ra te  of p roduction  
during 1945 are : 1st q u arte r, 4,610,000 b r l ./d a y ; 2nd q u arte r, 4,600,000 b r l ./d a y ; 
3rd quarter, 4,585,000 b r l ./d a y ; an d  4 th  q u arte r, 4,570,000 b rl./day .

The 1945 pro jec ted  ra te s  a re  85,000 b rl./d ay  above th e  previous com putations, and  
will require 22,000 new  developm ent wells an d  5000 exploratory  wells in  1945.

286 seismic crews, 130 g rav ity  crews, 21 m agnetic crews, 47 core-drill crews, and 
1 Elflex crew are  rep o rted  aetive.

A num ber of w ar-tim e secondary recovery operations are now beginning to  show 
returns. - G. D . H .

314. Eleven Wells Completed in Tibu Area, Colombia. Anon. Oil W kly, 27.11.44, 
115 (13), 64.— E leven producing wells have  been com pleted in  th e  T ibu area, n o rth  of 
th e  Petro lia  field. A ll b u t  3 are  sh u t in  pending fu rth e r developm ent of th e  two- 
dome struc tu re , an d  decisions regarding pipe-line facilities. G. D. H .

315. Hungary’s Oil Production Rises During War Period. Anon. Oil W kly, 27.11.44, 
115 (13), 64.—H u n g a ry ’s oil p roduction  is said to  have risen from  a  little  over 1 ,0 0 0 , 0 0 0  
brl. in  1939, to  nearly  7,000,000 brl. in  1942. Commercial production  w as first obtained 
in  th e  L ispe a rea  in  1937. O ther p roduction  h as since been found in  th e  Tisza R iver
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Valley, n o rth  an d  north -w est of Szentes, an d  near Miskole on th e  sou th e rn  flank  of
th e  C arpathians. G. D . H .

316. Wells Completed in United States in Week Ended November 25, 1944. Anon. 
Oil W kly, 27 .11 .44 ,115 (13), 71.— D uring  th e  week ended 25th  N ovem ber, 1944, U .S.A. 
h a d  417 field com pletions and  74 w ildca t com pletions. 263 of th e  form er an d  12 of 
th e  la t te r  found oil, while 42 of th e  form er found gas. T he com pletion  resu lts  are 
sum m arized  by  S ta tes an d  d istric ts. G. D . H .

317. Wells Completed in United States in Week Ended December 2, 1944. Anon. 
Oil W kly , 4.12.44, 116 (1), 63.— D uring  th e  w eek ended  2nd  D ecem ber, 1944, U .S.A. 
h a d  423 field com pletions and  65 w ildca t com pletions. 278 of th e  form er a n d  7 of 
th e  la tte r  found o i l ; 38 of th e  form er an d  1 of th e  la t te r  found  gas. T he com pletion 
resu lts  are sum m arized b y  S ta tes  an d  d istric ts. G. D . H .

Transport  a n d  S torage .

318. Contamination by Successive Flow in Pipe-Lines. F . C. Fow ler a n d  G. G. Brown. 
Petrol. Engr, A ugust 1944 ,15 (12), 121-134.— I n  recen t years  th e  tra n sp o rt  of a  num ber 
of d ifferent petro leum  p ro d u c ts  th ro u g h  th e  sam e pipe-line w ith o u t a  sep a ra tin g  m edium  
has becom e com m on practice. T he e x te n t to  w hich  succeeding fluids a re  con tam inated  
by  one an o th e r has been previously  exam ined, b u t  rep o rted  conclusions a re  no t 
en tire ly  consistent or capable of ex ac t in te rp re ta tio n . F ro m  theo re tica l considera­
tions i t  can  be deduced th a t  for viscous flow, assum ing negligible diffusion, th e  am ount 
of con tam ination  is p roportiona l to  th e  leng th  of th e  pipe. F o r  tu rb u le n t flow a 
m ix tu re  of th e  tw o fluids separates th e  pu re  fluids a fte r  th ey  hav e  m oved successively 
a  certa in  d istance th ro u g h  th e  pipe. T his m ix tu re  layer serves as a  buffer decreasing 
th e  am o u n t of co n tam inated  p o rtio n  delivered by  th e  p ipe. Increase  in  tu rbu lence 
would be expected  to  decrease th e  am o u n t of con tam ination .

I n  order to  stu d y  effects during  tu rb u le n t flow a  glass a p p a ra tu s  w as constructed , 
tu b es of vary ing  d iam eter and  leng th  being em ployed. As w orking fluids a  dilute 
sa lt so lu tion  an d  w a ter were used, th e  second stream  passing  th ro u g h  th e  ap p ara tu s 
being coloured w ith  th e  in d ica to r (Po tassium  C hrom ate) used  in  th e  subsequent 
titra tio n s . The. fluids were he ld  in  co n stan t h ead  tan k s  to  w hich a ir pressure  could 
be app lied  for h igh  velocities. A th ree-w ay  stop-cock enable easy in tro d u c tio n  pf 
th e  second fluid, approach  of w hich  to  th e  end of th e  tu b e  w as in d ica ted  b y  th e  colora­
tion . A c a rt con ta in ing  23 beakers w as m oved p a s t th e  end  of th e  tu b e  a t  constan t 
velocity  ju s t  p rio r to  th e  a rriv a l of th e  second fluid a t  th is  p o in t. R ecording of the  
tem p era tu res of th e  fluids, tim e of collection, and  d e te rm in a tio n  .of sa lt co n ten t of the  
beakers, and  estim ation  of th e  average co n ten t of each beaker p rov ided  th e  necessary 
d a ta  to  pe rm it m ath em atica l analysis an d  ex trap o la tio n  of th e  curves obtained. 
G raphs show th e  volum e of co n tam inated  p o rtio n  collected betw een  certa in  in s tan ta n e ­
ous com position lim its, e.g. 9 8 % /2%  m ixed po rtion  is th e  volum e of m ix tu re  flowing 
from  th e  p ipe during  th e  tim e th a t  th e  com position changed from  98%  of th e  leading 
fluid to  2%  of th e  leading fluid. These in stan tan eo u s com position lim its a re  expressed 
as a  percentage of to ta l p ipe volum e an d  p lo tte d  ag a in st R eynolds num ber. The 
experim ents covered a range of R eynolds num bers up  to  20,000 an d  ex trap o la tio n  is 
m ade to  1 ,0 0 0 ,0 0 0 .

T he results confirm  th e  theo ry , as in  th e  region of viscous flow th e  co n tam inated  
portion  is independent of R eynolds nu m b er excep t w ith  sh o rt tubes, w here end  effects 
come in to  p lay . T he q u a n tity  of co n tam inated  m ate ria l is m ost sensitive to  change 
in R eynolds num ber a t  th e  com m encem ent of tu rb u le n t flow, i.e. in  th e  region of ab o u t 
2200, and  falls off m ore rap id ly  w ith  increase in  th e  R eynolds num ber in  th is  region. 
As sim ilar fluids were used, no effects were n o ted  on changing th e  o rder of th e  leading 
fluid, b u t w ith  fluids of dissim ilar com position th is  w ould p ro bab ly  n o t be  th e  case.

I t  w as found th a t  for each R eynolds nu m b er Log . 10 (co n tam inated  p o rtio n ) =

Log . 10 (pipe volume) — 0-4 L o g . 10 +  C where (' j \  is th e  ra tio  of leng th  to  d iam eter

of th e  p ipe an d  C is function  of th e  R eynolds num ber, an d  of th e  range in  in s tan tan eo u s 
com position covered by  th e  con tam inated  p o rtion . Values for C for tu rb u le n t flow
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(R eynolds num bers 2300/1,000,000) and  a  range of instan taneous com positions are 
given in  a  supplem entary  tab le . Some calculations of con tam ination  on a  9 8% /2%  
and  a  95% /5%  m ix tu re  basis are com pared w ith  actu a l pipe-line m easurem ents of th e  
co n tam inated  portions ob tained  during  operation . R . A. E .

319. Post-War Uses of the War Emergency Pipe-Lines for Petroleum Transportation.
T. E . Sw igart. Petrol. Tech., Septem ber 1944, A .I.M .M .E. Tech. P ub . No. 1757, 
1-28.—A fter m aking certa in  assum ptions ab o u t th e  post-w ar dem and, supply, and  
m ovem ents of petro leum , tran sp o rta tio n  costs by  pipe-lines, tankers, an d  barges are 
analysed.

No a tte m p t is m ade to  offer recom m endations regarding th e  disposition of th e  W ar 
Em ergency lines. E v en  if th e  G overnm ent were w illing to  consider its  investm ent 
re tu rned  b y  savings during  th e  w ar, or w ere to  regard  an y  u n re tu rn ed  p a r t  of its  
investm ent as m oney spen t for th e  w ar program m e, th e  2 0 -in. pipe-line could only 
com pete w ith  tan k ers  for Gulf to  E a s t Coast p ro ducts tran sp o rta tio n  on a  m arginal 
or out-of-pocket basis. The 24-in. line could m eet tan k e r costs only if enough E as t 
Texas crude or com bined E as t and  W est T exas crude (by d irect pipe-line haul) were 
tendered  for tran sp o rta tio n  to  give i t  a h igh  load factor. I t  is w ith in  th e  realm  of 
p robability  th a t  enough to ta l  petro leum  business could be ob tained  to  give one segm ent 
of one line an  economic load in to  D istric t 2, and  it  m ay  be possible for in d u stry  to  
utilize a  segm ent of one line for th is  purpose,.

The G overnm ent would doubtless n o t consider th e  subsidizing of these lines p ru d en t 
or justifiable, as such action  would n o t only h a rm  business, b u t could reduce th e  
Am erican tan k e r fleet, an d  th u s  conceivably prove m ore de trim en tal to  th e  national 
safety  in  th e  fu tu re  th a n  even th e  abandonm en t of th e  pipe-lines. G. D. H .

320. Soil Corrosion Studies, 1941. Ferrous and non-Ferrous Corrosion Resistant 
Materials and non-Bituminous Coatings. K . H . L ogan an d  M. Rom anoff. B ur. 
Stand. J .  Res., W ash., Septem ber 1944, 33 (3), 145-197.— T he resu lts are given of a 
detailed exam ination  of a  series of ferrous and  non-ferrous pipe-line m ateria ls and 
coatings rem oved from  fourteen  corrosive soils in  1941 a fte r  exposure for 2 -9  years, 
in connection w ith  th e  B ureau  of S tandards soil corrosion investigation  s ta rte d  in 
1922. I n  view  of th e  relatively  lim ited  num ber of specim ens of each type, no very 
definite conclusions can  be draw n from  th e  w idely vary ing  results, b u t some useful 
generalizations can be m ade.

Ferrous M aterials. T he incorporation  of considerable quan tities of nickel, 
chrom ium , an d  o th er elem ents in to  ferrous m ateria ls is necessary to  w ith stan d  th e  
action of severely corrosive soils.

Copper and. Copper Alloys. These are ve ry  re sistan t under m ost corrosive conditions, 
th e  corrodibility increasing w ith  th e  am oun t of zinc in  th e  alloy. T he add ition  of 
arsenic to  M untz m eta l does n o t p reven t dezincifieation.

Zinc and Lead. R olled zinc specim ens were b e tte r  th a n  die-cast zinc alloy. Tel­
lurium  lead an d  an tim onial lead  d id  n o t show any  im provem ent over chem ical lead.

M etal Coatings. Coatings of lead, tin , or copper did n o t provide serviceable corrosion 
protection.

Non-metallic Products. Asbestos cem ent pipes ten d  to  soften on th e  outside, b u t 
tend  to  increase in  streng th , possibly due to  curing, over an  indefinite period. Coatings 
of v itreous enam el, th ick  rubber, a china-wood oil (mica and  a  baked bakelite) g reatly  
reduced corrosion over periods of from  four to  nine years, b u t th e  th in n er coatings 
deteriorated. C. L . G.

321.* Underground Reinforced Concrete Tank for Aviation Gasoline Storage. G. P.
Collier. Oil Cas J . ,  28.10.44, 43 (25), 6 6 .—T he U .S. G overnm ent D epartm ents have 
constructed  various concrete tanks, generally of pre-stressed concrete hoop-steel w ith  
linings of sprayed  enam el or syn thetic  rubber. T he ta n k  described is a conventional 
ty p e  of unlined reinforced concrete erected by  th e  U .S. A rm y for 100-octane gasoline. 
I t  m easured 30 by  10-5 ft. an d  h ad  a  14-in. b o tto m  and  12-in. walls, w ith  a  10-in. roof 
supported  by  four 18-in. columns.

A site was selected w ith  h igh ground, so th a t  any  gasoline seepage due to  th e  porosity  
of th e  cem ent concrete would be counteracted  by  th e  ground-w ater pressure and  the  
in terior walls would be k ep t wet. The w ater film would also m ateria lly  aid  in  reducing
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an y  chem ical reaction  betw een th e  free a lka li an d  th e  a rom atic  m ix tu re  p resen t in  
th e  gasoline. T he ta n k  w as finally covered w ith  8  f t. of earth .

A  sectional draw ing and  diagram s of th e  ta n k  and  its  p um p an d  various connections 
an d  cen trifugal filter a re  shown, an d  th e  excavations an d  shoring a n d  th e  m ix ing  and  
pouring of th e  concrete are fully described an d  discussed. T he construction  a t  various 
stages is show n b y  photographs, an d  th e  final inspection  an d  te s t discussed. ^  ^

822.* The Refiners Notebook. No. 16. Corrosion Protection of Tanks. W . L.
Nelson. Oil Gas J . ,  4.11.44, 43 (26), 75.— Corrosion in  tan k s  tak es p lace  m ain ly  in  
th e  following positions : ( 1 ) th e  v ap o u r space, (2 ) th e  w ater-ring  an d  b o tto m , and
(3) th e  outside ring  near th e  soil. Some m ethods used  to  reduce corrosions a re  briefly 
described, an d  details are given for th e  p ro tec tio n  of th e  inside b o tto m  p la te  a n d  wall 
to  th e  w a ter level b y  a  6  x  1 -in. coal-ta r sealing com pound rin g  enclosed in  a  w a te r­
proofed concrete an d  a  w aterproof m ortar.

G unite  can  be used  on th e  s tru c tu ra l m em bers an d  roof, shell a n d  b o tto m s of tan k s , 
especially w here sour crudes are stored , th e  cost being 35-40 cen ts p e r square  foot for 
th e  b o tto m s an d  roof respectively.

A tab le  is given show ing th e  storage requ ired  b y  a  large m odern  refinery in  term s of 
th e  num ber of tan k s  ; sizes ; to ta l  cap ac ity  for th e  various p ro d u c ts  an d  crude oil ; 
an d  storage capacity  p er ba rre l of p la n t capacity . W . H . C.

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

Refineries and Auxiliary Refinery Plant.
323.* Principles of Electrolytic Corrosion of Metals. G. E . Coates. Chem. and In d .,  
1944, 306-309.— A lecture review ing th e  p resen t-d ay  conceptions of th e  electro­
chem ical principles involved in w et corrosion w ith  I I  references. T. C. G. T.

324.* Plastic Tubing Coating. A non. Oil Gas J . ,  30.9.44, 43 (21), 108.— A p la n t has 
been com pleted for app ly ing  a  phenolform aldehyde resin  to  m an y  ty p es of oilfield 
equ ipm ent, including pipes. Briefly, a f te r  cleaning th e  m eta l w ith  N aO H , an d  sand­
b lasting , th e  m ate ria l is d ipped  in  a  vessel of th e  p lastic , d ra ined , a n d  b ak ed  a t  225- 
250° F . for 1 hour. T h is procedure is. rep ea ted  four tim es, a n d  th e n  a  fifth  coating  is 
given, an d  th e  m ate ria l w ith  th e  five layers of p lastic  is th e n  fused  a t  ab o u t 400° F .

T he coating  adheres well, is tough , an d  w ith s tan d s  a b ra s io n ; i t  is n o t affected by  
m ost solvents or acids. I t s  surface has a  coefficient of fric tion  as low as th a t  of glass. 
I t  is flexible an d  does n o t chip w hen  ham m ered, an d  w ill s ta n d  up  to  tem p era tu res  of 
u p  to  350° F . Severe lab o ra to ry  te s ts  on  coated  m eta l pieces a re  described. The 
following illu stra tes th e  advan tages over u n coated  p ip ing  : no rm ally  th e  life of 
uncoated  tu b in g  in  a  flowing W est T exas well w as 2 -6  m onths. P lastic-covered tubes 
were installed, an d  inspected  a t  3 m o n th ly  in te rvals for a  period  of 15 m on ths, and  no 
corrosion w as observed, n e ith e r d id  th e  coating  show a n y  change. U nco ated  tubes 
in  a  C alifornian well norm ally  requ ired  cleaning every  45 days to  rem ove th e  paraffin 
accum ulation , b u t w hen p lastic  covered) th e  tu b es show ed no signs of an y  deposit 
a f te r  7 m on ths operation . W . H . C.

325. Venezuela Refinery Capacity 70,000 Barrels Crude Daily. L. R . K irshem an. 
Petrol. Engr, O ctober 1944, 16 (1), 84-86.— B y  acqu isition  a n d  ab so rp tio n  of th e  
p roperties an d  activ ities of o th er com panies, th e  ac tiv ities of Creole Petro leum  
C orporation in  Venezuela have  been g reatly  ex tended. T hey  are  m ain ly  concerned 
w ith  production , an d  during  th e  first q u a rte r  of 1944 th e  average da ily  p roduction  
of Creole w as 334,000 brl. ou t of a  to ta l  of 566,000 brl. for th e  w hole of Venezuela. 
T he ty p es of crude hand led  by  Creole range from  asp haltic  of 17-5° A .P .I . g rav . to  
paraffinous of 49° A .P .I. grav.

A t th e  p resen t tim e refinery facilities in  V enezuela to ta l  70,000-75,000 brl. a  d ay  of 
crude, m ain ly  divided betw een Creole an d  C aribbean P e tro leum  Co. Creole operates 
p lan ts  a t  C aripito an d  a t  Cabim as. T he form er, com pleted  in  1939, consists of a 
com bination  crude topp ing  an d  v isbreaker u n it  w ith  gas-absorp tion  a n d  stab iliza tio n
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facilities. I t  norm ally  operates on 19° A .P .I. Quiriquire crude, capacity  for which is 
ab o u t 40,000 brl. a day. A ltera tions a re  in .h a n d  to  pe rm it sim ultaneous operation  
on 33° A .P .I . Jusep in  crude. P ro d u c ts m anufactu red  include gasoline, kerosine, 
diesel, and  heavy  fuels, an d  special ligh t cu ts to  augm ent av ia tion  p roduction  a t  o ther 
refineries to  which th ey  are  sh ipped. A  large power-house supplies e lectricity  to  th e  
refinery an d  ad ja ce n t fields.

T he L a Salm a refinery a t  Cabim as was originally  constructed  in  1926-1927 to  m eet 
th e  needs of th e  local m ark e t. I n  1939 a  F oster W heeler u n it of 5000-brl.-a-day 
capacity  w hen operating  on  crude of 25° A .P .I. grav. w as installed, and  is now th e  only 
un it. T h is pipe-still also operates on  L agunillas crude of 17-5° A .P .I. grav. for asp h a lt 
production . T he to ta l  o u tle t for petro leum  products in  Venezuela a t  p resen t am ounts 
to  11,800 brl. a  day , of w hich  Creole has a  su b stan tia l share. D evelopm ents expected 
in  th e  V enezuelan m ark e t a re  discussed, and  a  considerable expansion in th e  refinery 
capacity  of Venezuela is expected w hen m ateria ls for construction  become available.

R . A. E .

326. Aruba Refinery a Source of Many Petroleum Products. W . W . D am m . Petrol. 
Engr, O ctober 1944, 16 (1), 92-95.—D uring  th e  la s t 20 years th e  A ruba refinery, now 
operated b y  Lago Oil an d  T ran sp o rt Co., has been considerably extended, and  ju s t  
prior to  th e  e n try  of th e  U .S. in to  th e  w ar th e  capacity  w as nearly  300,000 brl. crude a 
day. T he crude is tran sp o rted  to  th e  refinery b y  shallow -draught tan k ers from  
Venezuela an d  ocean-tankers from  o th er sources. T o ta l storage capacity  aggregates 
1 3 | m illion brl. T he num ber of employees is approx im ately  6500. P rio r to  th e  w ar 
th e  refinery w as designed to  m anufactu re  all m ajo r petro leum  products w ith  th e  
exception of finished lu b r ic a n ts ; an  unfinished base-stock for lub ricating  oil m an u ­
facture was, how ever, also exported  for final processing elsewhere. The p lan ts  
include crude stills, th erm al cracking un its , E deleanu  p la n t for kerosine trea ting , 
acid trea tin g  an d  sw eetening un its , polym erization  and  hydrogenation  u n its  for 
hydrocodim er p roduction  an d  a lky la tion  un its . Since th en  a  fluid ca ta ly st cracking 
un it has also been installed  to  increase 100 octane av ia tion  gasoline production . M otor 
gasoline is, however, still produced  in  g reater q u an tity  th a n  any  o ther single product.

R . A. E .

327.* Practical Refinery Engineering. No. 17. Factors in Design and Operation of 
Heat Exchangers.- P . B u th o d  an d  B . W . W hiteley. Oil Gas J .,  21.10.44, 43 (24), 135. 
—The various facto rs influencing b e a t exchange an d  econom y have  been dealt w ith  in  
th e  six teen  earlier papers of th e  series. I n  any  h ea t exchanger th e  flow of h ea t is 
re tarded b y  several ind iv idual resistances. One of these m ay  be com paratively  large, 
and th u s becom es th e  controlling resistance. F o r exam ple, in  an  oil-to-w ater exchanger 
th e  m ajor resistance is u sually  on th e  oil side, neglecting any  fouling conditions. Thus 
th e  heat-transfer ra te  canno t be increased to  any  g reat ex ten t b y  increasing th e  w ater 
velocity. I t  can  be increased, however, b y  vary ing  th e  factors w hich control th e  oil- 
side resistance. I n  selecting a  system  th e  m ost efficient design is usually  accom ­
plished b y  calculating all th e  various com binations which can be used, an d  determ ining 
which of these w ill give th e  b est h ea t-transfer ra te . T he m ethods of rou ting  th e  fluids 
through th e  exchanger m ay  greatly  affect th e  h ea t-transfer ra te . Generally :

(1) T he m ore viscous m ateria l is rou ted  th rough  th e  shell, w here g reater 
turbulence can  be accom plished b y  th e  use of baffles.

(2) T he sm aller volum e of fluid is rou ted  th rough  th e  shell, w here increased 
transfer ra tes  can  be a tta in e d  b y  th e  use of close baffle spacing.

(3) I f  one fluid is u nder appreciable pressure, i t  is rou ted  th ro u g h  th e  tubes, 
since h igh-pressure shells are relatively  expensive.

(4) I f  appreciable scaling m ay  occur, th e  fluid is ro u ted  th rough  th e  tubes, in 
order to  facilitate  cleaning operations.

Choice of th e  m ateria l to  be ro u ted  th rough  th e  tu b e  side and  its  effect on th e  h ea t 
transfer-ra te  is illu stra ted  by  an  exam ple. W . H . C.

328.* “ Liqui-jectors ”  Remove Condensate. Anon. Oil Gas J .,  4.11.44, 43 (26), 
79.— The L iqui-jector is a  sim ple a p p ara tu s for au tom atically  and  continuously rem ov­
ing condensate from  compressed a ir an d  gas lines. The essential p a rts  are tw o ceramic
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tu b es of g reatly  different porosities, one being w ater-repellen t an d  th e  o th e r w ater- 
perm eable. These function  as follows :—

Compressed a ir en tering  th e  ap p ara tu s  passes th ro u g h  th e  first (w ater repellent) 
tube, w here i t  is s trip p ed  of m oisture. T he action  is b y  coalescence of d rop lets on th e  
surface of th is  tu b e—a coarse ceram ic m ate ria l w ith  an  average of 50,000 pore openings 
per square  inch, each so sm all th a t  th e  pressure drop across th e  tu b e  is insufficient to 
pe rm it w a ter passage against th e  resisting  d iaphragm  action  of i ts  surface  tension. 
T he coalesced m oistu re  drops to  th e  b o tto m  of th e  u n it, w here i t  passes th ro u g h  the  
second tu b e  (w ithou t loss of air) to  th e  outside a tm osphere. T he second tu b e  has an 
average of 720 m illion pore  openings p er square  inch, and , being co n stan tly  wet, 
constitu tes a  perfec t air-seal up  to  th e  ra te d  lim it w orking pressure of th e  u n it.

P ilo t-p lan t operations a re  being carried  o u t for p roducing  separa tions such as w ater 
from  oil, an d  condensed liquid  fractions from  refinery gas. W . H . C.

Distillation.
329. Patent on Distillation. W . A. Schulze (Phillips P e tro leum  Co.). U .S .P . 2,348,931,
16.5.44. A ppl. 10.12.40. To separa te  b u tad iene  from  a  C4 hydro carb o n  m ix ture  
con tain ing  isobutane, b u ten e-1 , isobutene, an d  b u tad iene, th e  m ix tu re  is fractionally  
d istilled  to  separa te  isobutane. T he de-isobutane m ix tu re  is co n tac ted  w ith  an  
isom erization ca ta ly s t to  convert b u ten e -1  in to  bu tenes-2 , a n d  isobutene is selectively 
rem oved from  th e  isom erized m ix tu re . Sufficient n -bu tane  is ad d ed  to  p rovide a 
concentra tion  su b stan tia lly  in  excess of th e  trans-b u ten e - 2  co n ten t, a n d  th e  resulting 
m ix tu re  is frac tiona lly  distilled  to  p roduce a n  overhead  frac tion  free from  b u ten e -2  
a n d  com prising bu tad iene, n -bu tane , a n d  u n co n v erted  b u ten e -1 , a n d  a  bo ttom s 
frac tion  free from  b u tad iene  a n d  com prising n -bu tane  an d  butenes-2 . T h e  overhead 
frac tion , adm ixed  w ith  su lphur, is d istilled  to  produce a n  overhead  frac tio n  com ­
prising  th e  su lphur dioxide azeotropes of n -b u tan e  an d  b u ten e -1 , an d  a  bo ttom s 
frac tion  com prising bu tad iene. H . B . M.

Absorption and Adsorption.
330. Patents on Absorption and Adsorption. A. M. McAfee an d  E . E . D unlay  (Gulf 
Oil Corp.). U .S .P . 2,347,274, 25.4.44. A ppl. 25.4.41. H igh ly  paraffinie synthetic  
oils are p rep ared  b y  sub jecting  olefin-containing gases an d  non-residual hydrocarbon  
oil, h igh  in  non-paraffinic and  non-asphaltic  constitu en ts  a n d  su b s tan tia lly  free from  
hydrocarbons boiling w ith in  th e  gasoline range, to  co n tac t w ith  each o th e r in  the 
presence of an alum inium  halide  cata ly st.

R . C. G unness (S tan d ard  Oil Co., Chicago). U .S .P . 2,347,682, 2.5.44. Appl.
24.4.41. I n  th e  conversion of low m olecular w eigh t h y d rocarbon  gases in to  high 
m olecular w eight hydrocarbons, th e  gases a re  m ixed w ith  carbon dioxide, recycled gas 
from  a  synthesis process, an d  steam  in  such proportions as to  p rov ide a n  atom ic p ro ­
p o rtio n  of hydrogen, carbon  an d  oxygen of a b o u t 4 : 1 : 1 .  T he m ix tu re  is con tacted  
w ith  a  reform ing ca ta ly s t to  convert i t  for th e  m ost p a r t  in to  hydrogen  an d  carbon 
m onoxide. I n  th is  w ay a  gas is produced  hav ing  a  hydrogen  to  carbon  m onoxide 
ra tio  of ab o u t 2 : 1 .  A ca ta ly st is suspended in  th e  gas for a  sufficient len g th  of tim e 
to  effect synthesis and  afte rw ards suspended ca ta ly s t is sep a ra ted  from  gases and  
reac tion  p roducts . U nreac ted  gas an d  low m olecular w eigh t hyd ro carb o n  gases are 
separa ted  from  h igher m olecular w eight reac tion  p ro d u c ts  an d  u n reac ted  gases are 
th e n  recycled to  th e  m ixing stage of th e  process. H . B . M.

Solvent Extraction and Dewaxing.
331. Patents and Solvent Extraction and Dewaxing. O. L. Polly  a n d  A. C. B yrns 
(U nion Oil Co. of California). U .S .P . 2,347,432, 25.4.44. A ppl. 13.5.41. To separate  
a  m ineral oil in to  fractions i t  is co n tacted  w ith  a  m ercap to -su b stitu ted  carboxylic 
acid. The raffinate and  ex tra c t phases th u s  form ed are  separated .

-D. G. B ra n d t (Cities Service Oil Co.). U .S .P . 2,347,809, 2.5.44. A ppl. 20.12.40. 
A n im proved m ethod  is described for dew axing petro leum -oil stocks w hich  a re  d is­
solved in  a n d  d ilu ted  w ith  a  liquefied norm ally  gaseous h y d rocarbon  d iludht w hich  is
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liquid  a t  dew axing tem peratures. The solution is first chilled by passing i t  th rough  a 
series of connected zones m ain ta ined  a t  progressively lower pressures b y  th e  h y d ro ­
s ta tic  head  of th e  m ix ture . Portions of th e  d iluen t are vaporized in each zone and  
passed upw ards th rough  succeeding zones in  in tim ate  co n tact w ith  th e  oil m ix tu re  to 
effect ag ita tio n  thereof.

D. G. B ra n d t (Cities Service Oil Co.). U .S.P. 2,347,810, 2.5.44. Appl. 20.2.41. 
In  a m ethod  for dew axing m ineral oil stock involving production  of a  cold m ix tu re  of 
m ineral oil an d  d iluen t contain ing d istinc t separable particles of wax, th e  following 
im provem ent is incorporated . A continuous stream  of th e  oil m ix tu re  is passed into 
a  relatively  large se ttling  cham ber provided with“a  num ber of vertical, in terconnected  
zones. T he o il-stream  is directed  in te rm itten tly  an d  a lte rn a te ly  into, each of th e  
zones for a  specific length  of tim e, an d  in such a m anner th a t  se ttling  in  th e  o ther zones 
of th e  cham ber is und istu rbed . T he w ax  w hich settles o u t in each zone is collected 
in  th e  lower po rtion  of th e  cham ber, while dewaxed oil is collected in  th e  upper portion.

L. B. Goodson, J .  V. M ontgom ery, and  R . W . H en ry  (Phillips Petro leum  Co.). 
U .S.P. 2,349,038, 16.5.44. Appl. 10.8.42. To rem ove w ax, m ineral oils a re  m ixed ' 
w ith  a dew axing solvent com prising am yl m ercap tan  an d  a  w ax  an ti-so lven t in  w hich 
th e  anti-solvent is m ethy l e th y l ketone. Subsequently  th e  m ix tu re  is chilled to 
p recip ita te  w ax, w hich can  th en  be rem oved.

L. B. Goodson, J .  V. M ontgom ery, and  R . W . H enry  (Phillips Petro leum  Co.). 
U .S.P. 2,349,039, 16.5.44. Appl. 10.8.42. In  a  process for dew axing m ineral oils, 
th e  oils are m ixed w ith  a dew axing solvent consisting of d iam yl sulphide an d  a  w ax 
anti-solvent in  w hich th e  anti-solvent is acetone. Subsequently  th e  m ix tu re  is chilled 
to  precip ita te  w ax an d  th e  w ax is rem oved. H . B. M.

Cracking.
332.* Paulsboro T.C.C. Unit Features Solid Catalyst Bed. J .  P . O’Donnell. O ilO a sJ .,
11.11.44, 43 (27), 82.— T he new T herm afor p lan t a t  th e  Paulsboro Refinery, New 
Jersey, is th e  first T.C.C. u n it of m any  under construction  or a lte ra tion  to  use th e  
solid-bed principle in b o th  reactors and  regenerators. Form erly these vessels enclosed 
angle structures, as th ey  were designed to  handle  th e  granular cata lyst. The in tro ­
duction of th e  pellet or bead cata ly st has enabled a  solid cata ly st bed  to  be used, and  
has simplified design, reduced in te rnal structures, and  increased flexibility. The 
la tte r  is due to  th e  fact th a t  th e  dep th  of th e  ca ta ly st bed can- be increased or decreased 
by  lengthening or shortening th e  d istribu tion  pipes. This alters th e  space velocity— 
a function of th e  dep th  of ca ta ly st bed in  re la tion  to th e  volume of oil charged—usually 
1-8 for cracking an d  0-4 for trea tin g  operations. The dep th  of cata ly st used for 
cracking is 7—8 ft., for trea tin g  35 ft.

The ra te  of ca ta ly st flow th rough  th e  16-ft.-diam eter reacto r 'a t Paulsboro is m ain ­
tained  a t  100 tons per hour, th e  volum e of ca ta ly st for cracking being 1400 cu. ft. for 
trea tin g  7000 cu. ft.

The regenerators á re  provided w ith  10 burn ing  zones, w ith  a lte rn a te  cooling zones. 
Air for regeneration en ters th rough  channels s ituated  in  th e  centre of each burning 
zone, and  passes upw ards and  dow nw ards th rough  th e  ca ta ly st and  th rough  outle t 
channels to  th e  flue-gas system . T he residence of th e  cata ly st in  each zone, except 
the  bo ttom , is 5-7 m inutes, in  th e  b o tto m  zone th e  period is 20 m inutes.

A list of T.C.C. un its  com pleted and  under construction  is given. W . H . C.

333. Patents on Cracking. A. G. P e terk in  (H oudry Process Corp.). U .S.P. 2,347,216,
25.4.44. Appl. 27.3.41. A process is described for th e  production  of m otor fuel 
of im proved resistance to  oxidation  from  sulphur-bearing gasoline containing u n ­
stable u n sa tu ra ted  hydrocarbons produced by  decom position reactions. T he fuel 
is subjected  to  th e  action  of a  siliceous sp litting  ca ta ly st a t  a tem pera tu re  above 750° F . 
b u t below th erm al decom position tem pera tu re. Cracking conditions are designed to 
effect decom position in to  coke of a t  least 1 % by w eight of th e  gasoline w ithou t sub ­
sta n tia l a lte ra tio n  of an ti-knock  ra ting . A fter th e  cracking operation  sulphur-bearing 
com ponents are rem oved.
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B. M. V anderb ilt (S tandard  Oil D evelopm ent Co.). U .S .P . 2,347,527, 25.4.44. 
A ppl. 27.12.40. D uring pyrolysis of gaseous hydrocarbons in  m etallic  a p p a ra tu s  
th e  trea tm e n t is in te rru p ted  w hen th e  effectiveness of th e  ap p ara tu s  becom es reduced. 
Carbonaceous deposits are rem oved, and  th e  m eta l surfaces a re  subsequen tly  tre a te d  
w ith  an  acidic substance hav in g  a n  ionization  co n stan t g reater th a n  10~6. F inally , 
th e  m eta l surfaces are trea te d  w ith  hydrogen before re-use.

C. L. T hom as an d  E . C. Lee (U niversal Oil P ro d u c ts  Co.). U .S .P . 2,347,648, 2.5.44. 
A ppl. 30.11.38. I n  a  conversion process, h y d rocarbon  oil is su b jected  a t  cracking 
tem p era tu re  to  th e  action  of a  calcined m ix tu re  of p rec ip ita ted  silica, a lum ina, and 
zirconia.

G. Egloff (U niversal Oil P ro d u c ts Co.). U .S .P . 2,348,531, 9.5.44. A ppl. 16.12.40. 
I n  a  process for therm ally  an d  cata ly tica lly  cracking an d  coking a  h y d rocarbon  oil 
to  produce a  su b s tan tia l yield  of h igh  an ti-knock  gasoline, th e  charg ing  oil consists 
of a  hydrocarbon  oil hav in g  re la tive ly  heav y  an d  h igh  coke-form ing frac tions and  
re la tively  lig h te r fractions com prising those  w ith in  th e  gasoline boiling range. The 
charging oil is m ixed d irectly  w ith  cracked oil an d  gas ob ta in ed  from  th e rm al cracking 
of a  re la tive ly  heav y  reflux condensate frac tion , an d  a  m ix tu re  is sep a ra ted  which 
consists of non-vaporous cracked an d  uneracked  oil con ta in ing  th e  re la tive ly  heavy 
an d  high-coke-form ing fractions, an d  a vaporous oil an d  gas. T he non-vaporous oil 
is t re a te d  to  p roduce coke an d  a  d istillate  oil. T he vaporous oil an d  gas a re  frac tio n ­
a ted  to  separa te  h igh  an ti-knock  gasoline an d  gas from  a  re la tive ly  lig h t reflux con­
densate  frac tion  an d  from  th e  re la tive ly  heav y  reflux condensate fraction . The 
gasoline an d  gas a re  condensed, cooled, an d  separa ted . T he h eav y  reflux  condensate 
is d irected  to  th e  th e rm al cracking zone, w here cracked oil an d  gas a re  produced. 
T he lig h t reflux condensate is ca ta ly tica lly  cracked to  form  p ro d u c ts  contain ing 
su b stan tia l yields of gasoline. Cracked p ro d u c ts  are sep ara ted  in to  vaporous gasoline 
an d  gas, an d  a  h igher-boiling hydrocarbon  oil. T he gasoline a n d  gas a re  condensed, 
cooled, an d  separa ted , an d  th e  h igher-boiling h y d rocarbon  oil is passed  in to  the  
vaporous oil an d  gas from  th erm al cracking, an d  frac tiona ted .

J .  D e la ttre  (U niversal Oil P ro d u c ts Co.). U .S .P . 2,348,576, 9.5.44. A ppl. 13.5.40. 
To produce h igh  an ti-knock  gasoline of re la tive ly  low olefin co n ten t, hydrocarbon  oil 
heav ier th a n  gasoline an d  a  pow dered cracking an d  h y d rogenating  c a ta ly s t are in tro ­
duced in to  a  reac tion  zone a n d  passed  from  one end  to  th e  o ther. A  su b s tan tia l p a rt 
of th e  oil is cracked to  olefinic gasoline in th e  p o rtio n  of th e  zone ad jacen t to  th e  inlet. 
H ydrogen  is in troduced  a t  an  in te rm ed iate  po in t to  m ix  w ith  olefinic reac tio n  products. 
T hus su b stan tia l olefin sa tu ra tio n  is effected during  th e  passage of th e  hydrocarbons 
and  hydrogens th ro u g h  th e  rem aining p a r t  of th e  reac tion  zone.

F . E . F rey  (Phillips Petro leum  Co.). U .S .P . 2,348,802, 16.5.44. A ppl. 7.10.40. 
To produce hydrocarbons su itab le  for use as m oto r fuel, a  m ix tu re  of hydrocarbons 
hav ing  a t  least 2  carbon  a tom s p er  ̂ molecule, an d  boiling n o t h igher th a n  th e  end­
p o in t of m o to r fuel, is in troduced  to  a  n o n -cata ly tic  conversion zone u n d er conditions 
designed to  produce a n  op tim um  yield  of norm ally  liquid , su b s tan tia lly  aliphatic  
hydrocarbons. These hydrocarbons boil w ith in  th e  m o to r fuel range, a n d  include 
low-boiling fsoparaffins. W ith  a t  least a p o rtio n  of th e  effluent from  th e  conversion 
zone, consisting of norm ally  gaseous an d  norm ally  liqu id  hydrocarbons, a n d  including 
olefins an d  low-boiling isoparafifins, th ere  is m ixed co n cen tra ted  su lphuric  acid, a t  an 
a lk y la tio n  tem p era tu re  an d  pressure, to  un ite  olefin an d  isoparaffin hydrocarbons and  
form  hydrocarbons in  th e  m otor-fuel range. Subsequently  a  frac tio n  com prising 
h ydrocarbons su itab le  for m oto r fuel is rem oved. A norm ally  gaseous hydrocarbon  
frac tion  com prising hydrocarbons w ith  a t  least tw o carbon  a to m s p er m olecule is also 
w ithd raw n , a n d  a t  least p a r t  of i t  is re tu rn ed  to  th e  n o n -ca ta ly tic  conversion zone.

H . B . M.

J .  B . B ates (H oudry  Process Corp.). U .S .P . 2,349,243, 23.5.43. A ppl. 4.3.42. 
A hydrocarbon  m ate ria l is co n tacted  u nder cracking conditions w ith  a  c a ta ly s t con­
sisting of zirconium  phosphate . T he ca ta ly s t is p rep ared  b y  m ix ing  a  so lu tion  of a 
soluble zirconium  sa lt and  a  so lu tion  of a  soluble m etap h o sp h ate  an d  a fte rw ard s drving 
th e  m ixture .
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C. E . H em m inger (S tandard  Oil D evelopm ent Co., Delaware). U .S .P . 2,349,428,
23.5.44. Appl. 30.12.39. Crude residual oils are trea te d  in  th e  following w ay to  
o b ta in  vaporizable constituen ts su itable for fu rth er cracking trea tm en t. The oils 
are h ea ted  to  a  sufficient tem p era tu re  to  vaporize a  p o rtio n  of them , and  th e  vapours 
so form ed are separa ted  from  unvaporized  residue. T he residue is m ain tained  a t  
reduced pressure for 1-2 m inutes a t  a  tem p era tu re  betw een 775° and  800° F . V apours 
form ed during  th is  v iscosity-breaking trea tm e n t a re  separated , and  p a r t  of th em  are 
condensed an d  com bined w ith  th e  in itia l m ateria l p rio r to  heating . H . B. M.

Hydrogenation.
334. Patents on Hydrogenation. W . J .  M attox  (Universal Oil P roducts Co.). U .S.P. 
2,348,557, 9.5.44. Appl. 17.10.40. A  m ethod  is described for im proving th e  a n ti­
knock characteristics of hydrocarbon  distillates consisting of gasoline fractions con­
tain ing  naph thenes w ith  5 carbon a tom s in  th e  ring. T he d istillate  is subjected  to  th e  
action  of hydrogen in  th e  presence of a  ca ta ly st to  convert th e  naph thenes in to  open- 
chain, a lipha tic  hydrocarbons. T he resu ltan t conversion p roducts are reform ed in 
th e  presence of a  dehydrogenating  cata lyst. H . B. M.

Polymerization.
335. Patent on Polymerization. R . E . Nagle (The T exas Co.). U .S .P . 2,348,836,
16.5.44. Appl. 13.7.39. I n  a process for converting  norm ally gaseous olefin-contain­
ing hydrocarbons in to  a  norm ally  liquid  hydrocarbon  p ro duct boiling in  th e  gasoline 
range, a  stream  of C4 and  lighter hydrocarbons contain ing  20-40%  olefines are heated  
to  a  tem p era tu re  betw een 375° an d  400° F . T he stream  is th en  passed th rough  a 
cata ly tic  reaction  zone contain ing  a  phosphoric acid  ca ta ly st of ab o u t 1 0 0 - 1 1 0 % 
H 3P 0 4 by  w eight to  effect polym erization. H ydrocarbon  reaction  p roducts are 
rem oved from  th e  o u tle t end of th e  reaction zone. R elatively  cool norm ally  gaseous 
hydrocarbons are in troduced  in to  th e  zone a t  a  num ber of po in ts betw een th e  in let 
and  ou tle t ends in  a n  am oun t an d  a t  such a  tem p era tu re  th a t  th e  overall tem pera tu re  
difference from  in let to  o u tle t is 50-60° F . T he tem pera tu re  increases in  th e  direction 
of flow of th e  stream , an d  th e  w a ter con ten t of th e  hydrocarbon  m ateria l is p ro ­
gressively increased during  flow th ro u g h  th e  reaction  zone. H . B. M.

Alkylation.
336. Patents on Alkylation. A. A. O’K elly an d  D. P . J .  Goldsm ith (Socony-Vacuum 
Oil Co.). U .S .P . 2,347,790, 2.5.44. Appl. 15.3.40. Paraffinic hydrocarbons are 
a lkylated  w ith  olefinie hydrocarbons b y  contacting  th em  under a lky la ting  conditions 
in  th e  presence of a  ca ta ly st consisting essentially of solid m ateria l selected from  the  
group consisting of com pounds of th e  general ty p e  M X an d  associations betw een such 
compounds. M is a m eta l an d  X  is chlorine or fluorine ; M X is a  m eta l halide w hich 
is a  solid stable  com pound a t  800° F . The concentra tion  of olefins is so controlled 
th a t  a lky la tion  is th e  p rincipal reaction.

L. P . E llio tt an d  L. F . Brooke (S tandard  Oil Co. of California). U .S .P . 2,347,999,
2.5.44. A ppl. 2.12.40. In  a  process for a lky la ting  an  ¿soparaffin to  produce isopara- 
ffins of h igher m olecular weight, an  acid  a lky la tion  ca ta ly st is reacted  in  a  first zone 
w ith  a n  olefin to  form  an  a lky l acid ester. T he a lky la ted  acid  ca ta ly st is th en  w ith ­
draw n and  a n  ¿soparaffin is a lky la ted  w ith  i t  in  a  second zone. In  th is  w ay an  
¿soparaffin of h igher m olecular w eight is p roduced and  acid a lky la tion  ca ta ly st is 
liberated . A fter separation  from  th e  hydrocarbon  th e  ca ta ly st is trea ted  and  re tu rn ed  
to  th e  first zone for realkylation .

O. N . Miller (S tandard  Oil Co. of California). U .S .P . 2,348,017, 2.5.44. Appl. 
13.10.39. H igh  an ti-knock  m otor-fuel hydrocarbons are ob tained  from  a  m ix tu re  
of re la tively  ligh t hydrocarbons containing norm al bu tane , ¿sobutane, ¿sobutene,
1-butene, an d  2-butene in  th e  following way. N orm al bu tene  an d  2-butene are 
separated  from  th e  m ix tu re  by  fractional distillation, and  th e  residue of th e  m ix tu re  
is sub jected  to  polym erization. Polym ers are separated  from  th e  unpolym erized 
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portio n . 2-B utene is absorbed from  norm al b u tan e  in  a n  excess of a lk y la tio n  ca ta ly s t, 
a n d  th e  unpolym erized p o rtio n  of th e  m ix tu re  a n d  th e  a lk y la tio n  c a ta ly s t so lu tion  
con tain ing  excess ca ta ly s t is passed  to  an  a lk y la tio n  zone in  w hich  iso b u tan e  is 
a lky la ted .

A. B . Golsby, E . F . Pevere, an d  G. B. H a tc h  (The T exas Co., N ew  Y ork). U .S .P . 
2,348,467, 9.5.44. A ppl. 10.5.41. I n  th e  a lk y la tio n  of hydrocarbons, a  so lu tion  of 
olefin in  sulphuric  acid  is p rep ared  a n d  co n tac ted  w ith  su b stan tia lly  olefin-free, low- 
boiling isoparaffin to  s trip  absorbed  olefin p ro d u c t from  th e  acid. T h e  resu lting  
m ix tu re  is passed  to  a  reac tio n  zone con ta in ing  an  a lk y la tio n  ca ta ly st, a n d  conditions 
a re  so controlled th a t  th e  isoparaffin is a lk y la ted  b y  th e  olefin p ro d u c t w ith  th e  fo rm a­
tio n  of sa tu ra ted  hydrocarbons boiling in  th e  gasoline range.

F . H o rto n , L. C. K em p, R . E . N agle, an d  L . P . Scoville (T he T exas Co., N ew  Y ork). 
TJ.S.P. 2,348,815, 16.5.44. A ppl. 20.6.39. I n  th e  m an u fac tu re  of an ti-k n o ck  gasoline 
cracked n a p h th a  is stab ilized , an d  a n  overhead  stream  is sep a ra ted  from  th e  stabilizer. 
T his contains m ain ly  C3 a n d  lig h te r hydrocarbons. A  side s tream  conta in ing  C4 
olefins an d  p a ra ffins a n d  som e C3 hydrocarbons is also sep ara ted  a n d  frac tio n a ted  to  
rem ove ad d itio n al C3 hydrocarbons an d  a  p o rtio n  of no rm al b u tan e . I n  th is  w ay  a 
frac tion  co n cen tra ted  in  isobutane a n d  C4 olefins is ob tained . T h is  is sub jec ted  to  
a lky la tion , an d  th e  isobutane  is .a lk y la ted  b y  th e  olefins. A n  un stab ilized  a lk y la te  is 
sep ara ted  from  th e  reac tion  p ro d u c ts  a n d  th e n  stab ilized  to  sep a ra te  qo rm ally  liqu id  
a lk y la te  from  an  overhead  frac tio n  consisting essentia lly  of isobu tane  a n d  no rm al 
b u tan e , toge th e r w ith  an y  C3 carbons rem aining. A  p o rtio n  of th e  overhead  frac tion  
is recycled to  th e  side-stream  frac tio n a tin g  process to  p rev en t bu ild -up  of C3 h y d ro ­
carbons in  th e  system . A  fu rth e r frac tio n  of th e  overhead is frac tio n a ted  to  separa te  
isobutane from  norm al b u tan e , an d  th e  isobutane  frac tio n  is recycled  d irec tly  to  th e  
a lk y la tio n  zone. H . B . M.

Isomerization.
337.* The Commercial Isomerization of Lighter Paraffins. B . L . E v ering , N . Fagen , 
an d  C. S. W eem s. Oil Gas J .,  28.10.44, 43 (25)^77.— Isom erization  m ethods developed 
b y  th e  S tan d ard  Oil Co. of In d ia n a  consist of th ree  processes for th e  isom erization  
of lig h t n ap h th a , bu tan es, a n d  pen tan es w hich  are  op era ted  in  five of th e ir  p lan ts , 
th e  w hole form ing a  com plete system  of isom erization  of C4, C5, a n d  C6  paraffins, as 
follows :—

(1) N a p h th a  isom erization (pentanes an d  hexanes) :
(а) isom ate (once th rough),
(б ) neohexane (recycle).

(2) P en tan e  isom erization.
(3) B u tan e  isom erization.

T he paraffinic feed is con tacted  w ith  a  liqu id  a lum in ium  eh lo ride-hydrocarbon  
com plex ca ta ly s t in  th e  presence of hydrogen  chloride to  p roduce  b ranched-chain  
isom ers. A lthough  a lu minium  chloride is apprec iab ly  soluble in  hydrocarbons, th is  
com plex ca ta ly st is su b stan tia lly  insoluble, a n d  is easily  sep ara ted  from  th e  h y d ro ­
carbons b y  settling . T he ca ta ly st also h as a  cap acity  for ho ld ing  a lu m in iu m  chloride, 
ad d ed  as m ake-up, due to  th e  h igh  d is trib u tio n  coefficient be tw een  th e  com plex 
ca ta ly s t a n d  hydrocarbon  u n d er reac to r conditions. Side reac tions a re  reduced  by  
th e  use of a  su itab le  in h ib ito r. T he process is p a rticu la rly  usefu l fo r th e  conversion 
of hexanes, b u t  i t  is o ften  convenient to  use a  n a p h th a  co n ta in ing  b o th  p en tan es and  
hexanes. W ith  a  once-through operation  a  h igh -q u ality  a v ia tio n  base-stock  is 
o b ta ined  a lm ost in  equ ilib rium  proportions. W ith  a  cycling operation , th e  higher- 
boiling, low -octane-num ber isom ers m ay  be selectively rem oved  from  th e  p ro d u c t 
a n d  recycled.

T he isom ate p la n t operates on  lig h t n a p h th as , a n d  isom erizes hexanes a n d  p en tan es 
sim ultaneously , once-through on hexanes an d  recycling th e  pen tanes.

T he neohexane p la n t recycles hexanes to  p roduce a  neohexane con cen tra te , a n d  
operates once-through on pen tane. T he q u a lity  of th e  concen tra te  is affected  b y  th e  
degree of frac tio n a tio n  a n d  ex ten t to  w hich  th e  hexanes a re  recycled. T h e  y ields a n d  
p ro d u c t q ua lity  for once-through an d  recycle hexane isom erization  are  :—
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H exane Once- R ecycle ra tio .
feed. th rough. 1 : 1 . 2  : 1 .

— 1 -8 3-6 5-3
— 3-8 6-3 8-7
— 96-8 87-2 85-2
— — 7-0 6 -2

65-0 80-0 8 8 - 0 91-4
87-0 1 0 0 - 0 100 +  1-5 100 +  3-5

Yields.
D ry  gas, vo l.-“
B u tanes, v o l.-° ' '
P ro d u c t, vo l . - 0/ 3 '
B o ttom s, v o l.-0/
P ro d u c t O e ta n e N o  ■ '

A.S.T.M. (clear)
A .F .D .l—C. +  4  c.e. T .E .L .

Doubling th e  recycle ra tio  decreases th e  yield  of neohexane concen tra te  only 2 %, 
while efleetm g a considerable im provem ent on  th e  p ro d u c t. T he bo ttom s are  also 
valuable io r av ia tion  purposes. T he liqu id  yield (neohexane and  bo ttom s) is 94-2% 
and 91-4% for th e  1 : 1 a n d  2 : 1 ra tio s, respectively . T he b u tan es consist of 75%  
isobutane.

The w orking of th e  isobutane an d  isopentane p lan ts  a re  briefly  described a n d  th e  
yields are given. B o th  p lan ts  em ploy a sm all am o u n t of in h ib ito r. W . H . C.

338. Patents on Isomerization. V. N. Ip a tie ff  an d  L. Schm erling (U niversal Oil 
Products Co.). U .S .P . 2,347,266, 25.4.44. A ppl. 20.1.39. N orm al paraffins hav in g  
a t  least 4 carbon a tom s to  th e  m olecule a re  converted  in to  b ranehed-chain  paraffins 
by contacting them , u nder isom erizing conditions an d  in  th e  p resence of hydrogen  and  
hydrogen chloride, w ith  a  sludge produced  in  a n  in d ependen t hyd ro carb o n  con­
densation reaction  in  th e  presence of a lum in ium  chloride.

J .  D. Gibson (Phillips Petro leum  Co.). U .S .P . 2,347,317, 25.4.44. A ppl. 6.4.42. 
A com bination isom erization-alkylation process is described in  w hich  th e re  is p ro ­
duced a  m ix tu re  com prising isobutane, no rm al b u tan e , hydrocarbons boiling h igher 
than  norm al b u tan e , an d  hydrofluoric acid  in  excess of th e  am o u n t requ ired  to  form  
azeotropie m ix tures w ith  all th e  isobutane a n d  a ll th e  norm al b u tane . H . B . M.

Chemical and Physical Refining.
339. Patents on Chemical and Physical Refining. A. J .  Schm idl (S tandard  Oil D evelop­
m ent Co.). U .S .P . 2,347,515, 25.4.44. A ppl. 11.4.40. A  process is described for 
the  m anufacture  of refined petroleum -oil p roducts of im proved  bu rn in g  qualities. 
The feed oil is con tacted  in  a  tw o-stage a lkali m eta l hydrox ide trea tin g  system  in  
such a w ay th a t  th e  oil in  th e  in itia l stage is con tacted  w ith  th e  whole of th e  spen t 
m etal hydroxide solution rem oved from  th e  secondary stage, an d  th e  oil w ith d raw n  
from th e  in itia l stage is con tacted  solely w ith  fresh a lka li m eta l hydroxide so lu tion  in  
the  secondary stage. A fte r rem oval, th e  oil is trea te d  w ith  a  doctor solution to  rem ove 
objectionable su lphur compounds.

D. B, Bell (K enyon F . Lee). U .S .P . 2,347,805, 2.5.44. A ppl. 26.12.39. I n  a n  oil- 
conversion process, th e  in itia l m ate ria l a fte r  p rehea ting  to  600—650° F . is reac ted  w ith  
an  oxygen-containing gas to  raise th e  tem p era tu re  to  800° F . or higher. U nvaporized  
oil is separated  an d  cooled to  600—650° F . A fterw ards i t  is again  reac ted  w ith  an  
oxygen-containing gas to  raise th e  tem p era tu re  to  900—950° F . I n  th is  w ay  coking is 
effected, and  th e  oil can  th e n  he  in troduced  in to  a  coking zone, w here coke an d  
vaporous fractions a re  separated .

F . E . F rey  (Phillips P etro leum  Co.). U .S .P . 2,347,945, 2.5.44. A ppl. 16.6.41. 
To remove organically com bined fluorine from  hydrocarbon  m ateria ls, th ey  are su b ­
subjected to  th e  ac tion  of a  solid, porous m eta l oxide ea ta ly tica lly  activ e  for h y d ro ­
genation and  dehydrogenation  reactions. T im e of th e  reac tion  is so contro lled  th a t  
extensive chem ical changes in  th e  h ydrocarbon  m ate ria l itself a re  n o t effected, an d  th e  
to ta l effluent is essentially fluorine-free.

K . K orp i (Union Oil C om pany of California). U .S .P . 2,347,955, 2.5.44. Appl.
28.5,40. A ca ta ly s t is p repared  by  adsorbing phosphoric acid  on a  carrier an d  th en  
neutralizing th e  acid  w ith  caustic alkali.

E . R . K anhofer (U niversal Oil P ro d u c ts Co.). U .S .P . 2,348,072, 2.5.44., Appl.
31.3.43. I n  th e  m anufactu re  of finely divided h y d ra ted  silica for use as a  ca ta ly s t, 
an 'acid is added  to  a  solution of a n  alkali m eta l silicate containing an  alkylene polyam ine.

K
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J .  A. Cam elford (Alox Corp.). U .S .P . 2,348,191, 9.5.44. A ppl. 7.2.42. A m eth o d  
-is described for rem oving unoxidized hydrocarbons from  a  saponifiables-free m ix tu re  
of unoxidized hydrocarbons, an d  unsaponifiable ox idation  p ro d u c ts  re su ltin g  from  th e  
liquid-phase contro lled  p a r tia l ox idation  of a  m ix tu re  of essentia lly  s a tu ra te d  a lip h a tic  
h ydrocarbons of m ineral origin.

J .  M. Page (S tandard  Oil Co., Chicago). U .S .P . 2,348,408, 9.5.44. A ppl. 30.11.40. 
A m ethod  is given for th e  recovery of a  cata ly tica lly  active  a lum in ium  ha lid e -h y d ro - 
carbon  com plex from  a  com paratively  inactive  a lum in ium  h a lid e -h y d ro ca rb o n  sludge 
form ed during  th e  conversion of hydrocarbons. T he sludge is tre a te d  w ith  hydrogen 
in  th e  presence of a n  active  h y d rogenation  ca ta ly s t selected from  th e  g roup com prising 
oxides an d  sulphides of th e  heav y  m eta ls of th e  six g roup of th e  Periodic System . 
Conditions of tem p era tu re  a re  so contro lled  th a t  th e re  is no su b s ta n tia l vaporization  
of alum in ium  chloride, b u t  th a t  th e re  is re sto ra tio n  of th e  a lum in ium  ha lide—h y d ro ­
carbon  com plex to  a  ca ta ly tica lly  active  fluid s ta te .

H . R . Johnson . U .S .P . 2,348,543, 9.5.44. A ppl. 17.10.41. To desulphurize a 
hydrocarbon  oil i t  is t re a te d  w ith  a  co n tac t ag en t consisting essentia lly  of chalk. The 
tre a tm e n t is carried  o u t a t  a  tem p era tu re  of ap p ro x im ate ly  500° F ., b u t  u n d er con­
ditions designed to  p rev en t su b s tan tia l cracking.

F . C. M oriarty  (U niversal Oil P ro d u c ts  Co.). U .S .P . 2,348,745, 16.5.44. Appl.
8.12.41. H y d rocarbon  d istilla te  is refined b y  trea tin g  w ith  m arl a t  a  tem p era tu re  
above 500° F ., b u t u nder conditions w hich in h ib it su b s ta n tia l cracking.

I .  H . W elinsky a n d  M. H . G orin (Socony-V acuum  Oil Co.). U .S .P . 2,348,770,
16.5.44. A ppl. 24.9.42. A process is described for recovering a lum in ium  brom ide 
a fte r  use as a  ca ta ly tic  agen t in  low -tem perature  conversion processes of hydrocarbons. 
A sm all am o u n t of m etallic  alum in ium  is added  to  th e  ta r ry  com plex of alum inium  
brom ide and  hydrocarbons. D estru ctiv e  d istillation  is th en  carried  o u t b y  heating  
to  a  tem p era tu re  betw een 300° an d  900° C. for a  prolonged period  of tim e  in  a  heating  
zone. E volved  vapours a re  passed th ro u g h  a  frac tio n a tin g  colum n to  a  condenser 
a n d  condensed a t  a  tem p era tu re  above 100° C. U ncondensed vap o u rs  a re  w ithdraw n, 
a n d  th e  condensate is re tu rn ed  to  th e  colum n as reflux. D istilla tio n  is continued 
u n til  th e  vapours a tta in  a  re la tive ly  co n stan t tem p era tu re  a t  ap p ro x im ate ly  the  
boiling p o in t of th e  ca ta ly st. F in a lly  alum in ium  brom ide is w ith d raw n  an d  recovered.

H . B. M.

Special Processes.
340. Patents on Special Processes. F . E . F re y  (Phillips P e tro leu m  Co.). U .S.P. 
2,347,256, 25.4.44. A ppl. 12.11.40. I n  th e  dehydrogenation  of a  paraffin  h y d ro ­
carbon  hav in g  a t  least tw o  carbon  a to m s p er m olecule to  fo rm  u n sa tu ra te d  h y d ro ­
carbons an d  free hydrogen, th e  effluent is su b jected  to  th e  ac tion  of a  reducible m etal 
h ydroxide a t  a  tem p era tu re  n o t g rea ter th a n  650° F . I n  th is  w ay  free hydrogen  is 
reac ted  w ith  th e  m eta l oxide an d  w a ter is form ed. T he reac tio n  is carried  o u t in th e  
presence of a  m ate ria l ad ap ted  to  in h ib it an y  su b s tan tia l action  of th e  m eta l as a 
h ydrogenation  cata lyst.

E . F . Pevere (The T exas Co., New Y ork). U .S .P . 2,349,053, 16.5.44. Appl.
21.3.41. To o b ta in  b u tan e  a n d  heav ier hydrocarbons from  propane  a n d  ethylene, th e  
feed hydrocarbons are  passed  to  an  a lk y la tio n  zone in  th e  p roportion  of 5-30 p a rts  
p ropane  to  1 p a r t  ethylene, an d  con tacted  w ith  a lum in ium  ha lide  in  th e  presence of a 
sm all q u a n tity  of hydrogen  halide. C ontact is effected a t  a  tem p era tu re  betw een 
250° an d  325° F . an d  u n d er a  p ressure of 2000-3000 lb. T h u s p ro pane  a n d  ethylene 
reac t w ith o u t su b s tan tia l po lym erization  of th e  olefin. A h y d ro carb o n  m ix tu re  
con tain ing  b u tan e  an d  heav ier hydrocarbons in  su b s ta n tia l a m o u n t is w ith d raw n  from  
th e  reaction  zone, an d  a fte rw ards b u tan e  is sep ara ted  from  th e  h eav ier hydrocarbons.

F . E . F rey , R . D. Snow, a n d  W . F . H u p p k e  (Phillips P e tro leu m  Co.). U .S .P . 
2,349,160, 16.5.44. A ppl. 29.4.40. Paraffinic hydrocarbons boiling abo v e  th e  lower 
p a r t  of th e  gasoline boiling range can  be converted  in to  hy d ro carb o n s of a  sm aller 
n u m b er of carbon  a tom s p er m olecule an d  in  th e  gasoline range  in  th e  following 
m anner. T he original paraffinic m ate ria l is dehydrogenated  in  th e  presence of a  solid 
c a ta ly s t to  produce olefines an d  free hydrogen  w ith o u t su b s tan tia l crack ing . A 
frac tio n  com prising olefines is th en  cracked to  produce a  su b s tan tia l a m o u n t of hydro-
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carbons o f a  sm aller num ber of carbon  a tom s p e r molecule an d  in  th e  gasoline range, 
together w ith  ligh ter olefines hav ing  a t least th ree  carbon  a tom s p e r molecule. T he 
effluent is passed  to  a  separating  zone, an d  a  frac tion  com prising lig h te r olefines is 
rem oved. These a re  th e n  cata ly tica lly  polym erized to  form  hydrocarbons in  an d  
ab ove-the  gasoline boiling range. E ffluents from  polym erization  a re  passed  to  th e  
separating  zone, a n d  a n  olefinic frac tio n  above th e  gasoline range  is rem oved and , in  
ad m ix tu re  w ith  th e  olefin frac tio n  o b tained  b y  dehydrogenation , is sub jected  to  
depolym erization. A n  olefinic frac tion  com prising hydrocarbons in  th e  gasoline range 
a n d  o b ta ined  from  th e  cracking an d  polym erizing operations is also rem oved from  th e  
separating  zone. H . B . M.

Safety Precautions.
34L* Evaluation of Plant “  Fire-Control Index.'5 R . L . D avis. Oü Gas,J., 2.12.44, 43
(301, 67.— I n  th e  absence of concrete in form ation  on fire hazards during  th e  rap id  grow th 
of ca ta ly tic  a lky la tion  an d  isom erization processes, only sm all efforts p a tte rn e d  on 
conventional m ethods hav e  been m ade to  p rov ide safety  facilities on  new  p lan ts . As 
volatile  hydrocarbons an d  poisonous an d  corrosive c a ta ly sts  are involved, th e  diffi­
culties are increased. T he a u th o r h as devised five fo rm u la  based on facto rs w hich  
affect th e  h aza rd  of a u n it  in  ease of fire, viz. hydrocarbon  concentra tion , vo la tility , 
p lan t value, chem ical haza rd  a n d  corrosion factor, a n d  p rox im ity  to  o th er equipm ent. 
Solution of th e  fo rm u la  gives th e  “  F ire  C ontrol In d ex  ”  of any  p la n t, a n d  th is  la t te r  
assists in  designin g th e  safe ty  equipm ent for th e  p la n t in  question. Two exam ples 
to de term ine th e  eost of em ergency safety  facilities a re  w orked o u t b y  m eans of th e  
form ula.

O n u n its  conta in ing  hydrocarbons heav ier th a n  pen iane, th e  usual c-racMng u n it 
d rop-out s\ stem  is adequate  an d  tim e-saving, h u t  for propane o r b u tan e  u n its  a  p res­
sure vessel is  re q u ire d ; a n d  for a lky la tion  u n its  contain ing  4000 brL of hydrocarbon  
an d  acid  a 5000-bri. p ressure sphere w ould h e  recom m ended. G. A . C.

P r o d u c t s .  

Chemistry and Physics.
342.* An Elementary Description of Some Molecular Concepts of the Structure of 
Dielectrics. E . B . MouHin. J .  In s in . elec. Engrs, 1944, 91, P t .  I ,  448—455.— In ten d ed  
as a  po p u lar in troduction  to  th e  “  T heory  of D ielectric C onstant an d  E nergy  Loss in  
Solids a n d  L iquids ”  (see n e x t ab strac t), th is  p a p er outlines th e  B ohr a to m  an d  th e  
electronic th eo ry  of valency. T he mec-hanism of po lar m olecules an d  th e  m anner in  
w hich such molecules w ould produce h e a t u n d er th e  influence of a n  a lte rn a tin g  field 
a re  described. R esu lts of experim ents  in  w hich pow er-factor determ inations were 
carried  o u t o n  solutions of sperm aceti in  paraffin  w ax  ind ica te  th a t  po lar m olecules 
a re  a cause of dielectric losses. T he significance of th is  fact as regards th e  elec-tric-al 
a n d  m echanical p roperties of dielectrics is briefly discussed. C. F . M.

343.* Theory of Dielectric Constant and Energy Loss in Solids and Liquids. H.
Frohlieh . J  ■ Ing in  .Elec. Engrs. 1944, 9L  P t .  I ,  456—463.— T he dielectric properties 
of solids an d liquids consisting of long-ehain m olecules a re  discussed theoretieallv  
from  th e  p o in t of view  of m o d em  atom ic a n d  m olecular stru c tu re . I t  is  show n th a t  
in  such substances dipoles h a v e  tw o equilibrium  positions w ith  opposite dipole direc­
tions. T he s ta tic  dielectric constan t should  increase w ith  tem p era tu re  below  a  critical 
tem pera tu re  a n d  decrease above it.  T he pow er loss for c rystalline  solids should he 
approxim ately  described b y  th e  D ebye equations. F o r  am orphous substances, how ­
ever, a  flatten ing-ou t of th e  D ebye loss curve is expected. T he dependence o f th e  
tim e of re laxation  on  chain  len g th  h as been  calculated. C. F .  M.

344. Heat Capacity of Carbon Tetrachloride from 15° to 300° K. Heats of Transition 
and of Fusion. The Entropy from Thermal Measurements Compared with the Entropy 
from Molecular Data. J .  F . G. H icks, J .  G. Hooley, a n d  C. C. Stephenson. J . Am er. 
chem. Soc., 1944, 6 6 , 1064—1067.—R esu lts of th e  m easurem ent of th e  h e a t capacity  
of carbon tetrach loride  over th e  range  17—300° K . a re  given. T he m elting  p o in t was 
250-3" 4  0-1° K . a n d  h e a t of fusion 6 0 1 4 2  calories p e r m ole., tran s itio n  tem pera tu re
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2 2 5 -3 5 4 0 0 3 °  K ., an d  h ea t of tran s itio n  a t  th is  tem p era tu re  1 0 9 5 4 3  calories p e r m ole. 
T he en tro p y  of CC14 (liquid) a n d  CC14 (gas) a re  also reported , th e  la t te r  va lue  being 
com pared w ith  th e  th ird -law  en tro p y  calcu lated  from  R am an  sp ec tra  a n d  electron  
d iffraction d a ta . E . H . W .

345. Sulphonation oi the Phenylpropylenes. C. M. S u ter a n d  W . E . T ruce. J .  Am er. 
chem. Soc., 1944, 6 6 , 1105—1109.— T he th ree  phenylpropylenes w ere su lp honated  w ith  
a  suspension or so lu tion  of th e  co-ordination  com pound of d ioxane an d  su lp h u r triox ide  
in  an  in e rt solvent. a-M ethylstyrene gave 2-phenylpropene-l : 3-disulphonic acid. 
T he sm all am o u n t of m onosu lphonation  p ro d u c t could be increased b y  m odify ing  th e  
conditions.

W ith  propenylbenzene th e  sole p ro d u c t w as l-phenylpropene-2-su lphonic  acid. 
A lkylbenzene yielded ab o u t 50%  of 3 -phenyl-2-hydroxypropane-l-su lphonic  ac id ; 
an. appreciable am o u n t of 3-phenyl-2-propene-sulphonic acid  w as also isolated.

E . H . W .

346. An X-Ray Examination of Crystals of Triphenylmethyl Chloride and Bromide.
Sheng-N ien W ang and  Chia-Si Lu. J .  Am er. chem. Soc., 1944, 6 6 , 1113-1114.— The 
resu lts  a re  given of th e  d e te rm ination  of th e  u n it  cells of trip h en y lm e th y l chloride and  
brom ide from  a n  X -ray  exam ination . T he halogen a to m s were loca ted  approxim ately , 
b u t  th e  configuration of th e  trip h en y lm e th y l group w as n o t determ ined.

E . H . W .

347. Catalytic Aromatization of Branched Chain Aliphatic Hydrocarbons. V. I.
K om arew sky an d  W . C. Shand. J .  A m er. chem. Soc., 1944, 6 6 , 1118—1119.— A liphatic  
hydrocarbons w ith  six (or seven) carbons in  a  s tra ig h t chain  b u t  con ta in ing  a  q u a te rn a ry  
carbon  a to m  (or a tom s) can n o t form  arom atic  com pounds d irect, b u t  dehydrocyclize 
to  form  arom atics in  th e  presence of a  ch ro m ia-a lu m in a  c a ta ly s t. Isom erization  m ust 
therefore  tak e  place during  th e  dehydrocyclization. A liphatic  hydrocarbons hav ing  
s tru c tu res  w hich  allow  eyplization in  tw o w ays dehydrocyclize to  a rom atics b y  a 
m echanism  w hich perm its th e ir  d irect fo rm ation . E . H . W .

348. Direct Aromatic Amination. A New Reaction of Hydroxylamine-O-sulphonic 
Acid. R . N . K eller a n d  P . A. S. Sm ith . J .  A m er. chem. Soc., 1944, 66, 1122-1124.— 
Benzene, to luene, o-, to-, an d  p-xylene, chlorobenzene a n d  n itrobenzene form ed am ine 
derivatives d irect b y  th e  action  of hydroxylam ine-O -sulphonic acid  in  th e  presence of 
anhydrous a lum in ium  chloride. Y ields va ried  from  ca. 50%  w ith  to luem e to  ca. 1 % 
w ith  n itrobenzene.

Toluene w as also am in a ted  in  sm all yield b y  hydrazoic  acid  u n d e r th e  influence of 
u ltra -v io le t ligh t. Possible m echanism s for these  reac tions a re  discussed.

E . H . W .

349. Thiocarbonyls I. Condensation of Thioacetophenone with Activated Nickel.
J .  K . Clive, E . Cam paigne, a n d  J .  W . Spies. J .  A m er. chem. Soc., 1944, 6 6 , 1136- 
1137.— Sim pler m ethods for th e  p rep ara tio n  of stilbene deriva tives, to  be te s ted  for 
carcinogenicity , are being investigated , an d  a  synthesis of trans-a : a '-d im ethy lstilbene 
b y  th e  reac tion  of th ioacetophenone w ith  R an ey  nickel is reported . E . H . W .

350. An Anomalous Reaction of Dipyrrylmethanes Leading to a New Class of Hetero­
cyclic Compounds. A. H . Corwin an d  R . C. Ellingson.. J .  A m er. chem. Soc., 1944, 
6 6 , 1146-1151.— T he investiga tion  is rep o rted  of th e  s tru c tu re  of a  new  class of h e te ro ­
cyclic com pounds called dipyrro lopyridones.

These deriva tives of d ipy rry lm ethanes a re  of in te res t because th e ir  colour an d  
fluorescence in  organic solvents resem ble those of crude oil. E . H . W .

351. Preparation and Properties of the «-Alkyl Acrylates. C. E . R ehberg  an d  C. H . 
F isher. J .  Am er. chem. Soc., 1944, 6 6 , 1203-1207.— H igher « -a lky l acry la tes h av in g  
2  to  16 carbon  atom s in  th e  a lky l groups have  been p rep ared  in  good y ields b y  th e  
alcoholysis of m eth y l acry la te . Po lym ers of these  com pounds w ere p rep ared , a n d  
some of th e ir  p roperties are described. E . H . W .
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352. Effect of Bases on the Hydrogenation of Alkylphenols in the Presence of Raney 
Nickel. H . F . U ngnade and  D. V. N ightingale. J .  Am er. chem. Soc., 1944, 66, 
1218-1220.— T he hydrogenation  by  R aney  nickel of phenol and  a lky l phenols was 
effected m ore rap id ly  in  th e  presence of th e  corresponding phenoxides. C onstants of 
th e  cycfohexanols p roduced are tabu la ted . E . H . W .

353. 2 : 3-Dihydroxypropyl n-Dodecyl Ether. N ote by  O. G rum m itt and  R . F . H all. 
J .  Am er. chem. Soc., 1944, 66, 1229-1230.—T he p rep ara tion  and  properties of 2 : 3-di- 
hydroxypropyl n-dodecyl e ther are described. T his synthesis w as u n dertaken  to  
ob ta in  a  ty p ica l h igher a liphatic  a lpha m ono-ether of glycerol. E . H . W .

Analysis and Testing.
354. Apparatus for Determining Minimum Energies for Electric-Spark Ignition of 
Flammable Gases and Vapours. P . G. Guest. U .S. B ur. Mines. R ep o rt of In v estig a ­
tions No. 3753. M ay 1944. D uring  recen t years considerable a tte n tio n  has been 
given to  th e  problem  of s ta tic  spark  ignition. C ontrary  to  general belief th a t  any 
condition w hich m ay  give rise to  a  spark  is unsafe, i t  has been found th a t  for certain  
gas m ixtures an  energy of a t  least 0 - 0 0 2  joule is required in  a  spark  to  cause ignition. 
Since th e  energy, in  joules, of a capacito r-type spark  can  be expressed a t  1/2 C V 2, 
where O is th e  capacitance in farads and  V is th e  voltage, i t  follows th a t  th e  voltage 
need n o t be h igh  to  cause ignition if th e  circuit capacitance is large. In  order to  
form ulate adequate , an d  y e t n o t unduly  expensive or cum bersom e safety  m easures, 
com plete inform ation  is desirable regarding spark  energies.

To th is  end, th e  Physical C hem istry an d  H ydrogenation  Section of th e  Central 
E xperim en t S ta tion  of th e  B ureau of Mines, P ittsb u rg , has designed an  ap p ara tu s by  
m eans of w hich alm ost any  flam m able gas or easily volatilized liquid can  be tested . 
I t  is fully described in  th is  report, and  its  ad ap tab ility  is claim ed to  be such th a t  
studies can  be m ade of spark  length , shape, size, an d  m ateria l of electrodes, gas density , 
add itions of inh ib itive  o r sensitizing gases, artificial ionization of th e  gap, changes 
in  c ircu it constan t, etc. W ith  slight m odifications and  suitable aux iliary  equipm ent, 
d irect com parison can  be m ade of th e  ign itib ility  of different types of sparks, i.e. sparks 
following a gradual rise of poten tial, impulse sparks, prolonged sparks or discharges, 
rap id ly  recurring  sparks, etc.

R outine  ignition  tes ts  w ith  single capacitance-type sparks are reported  to  be in 
progress, and  by  w ay of illustra tion  a  few m inim um  energy values ob tained  w ith  
P ittsb u rg  n a tu ra l gas and  w ith  benzene are quoted. T he conclusion is reached th a t  
ignition  of m ix tures near th e  upper and  lower lim its for flame p ropagation  (1-41— 
6-75% for benzene and  4-75-13-8%  average for P ittsb u rg  n a tu ra l gas) requires com ­
p arative ly  high  energy w hen sparks shorter th a n  0-050 in. occur betw een electrodes 
£ in. or larger in  diam eter. H . B. M.

355. Softening-Point Of Fats. C. R . B arnicoat, A nalyst, 1944, 69, 176.— T he m ethod  
described is based on th e  ring-and-ball m ethod  for bitum en. E ssentia lly  i t  consists 
of obtaining th e  tem pera tu re  a t  which an  J-in . steel ball falls half-w ay th rough  a 
1-ml. sam ple of fa t in  a 5 x  1 cm. (external diam eter) te s t tube. A few in teresting  
figures are reported  giving th e  effect of vary ing  conditions of te s t, e.g., ra te  of h eating  
during determ ination  of softening po in t, ra te  of pre-cooling sam ple, degree of oxidation  
of fa t. T. C. G. T.

356. Mixed Indicator in the Titration of Fatty Acids. A. K leinzeller and  A. R . Trim . 
Analyst, 1944, 69, 241.— Phenolph thalein , a lthough  w idely used  in  t itra tio n  of fa tty  
acids, has a  wide range of colour change (pH  8-0-9-0), and  th e  au th o rs  recom m end an  
indicator consisting 1 p a r t  of 0 -1 % aqueous solution of cresol red  neu tra lized  w ith  
sodium hydroxide and  3 p a r ts  of 0-1% thym ol blue solution neu tra lized  w ith  sodium  
hydroxide. T he colour of th is  ind icato r changes from  p in k  a t  p H  8-2 th ro u g h  grey to  
purple a t  p H  8-4. I t  is claim ed th a t  accurate m ic ro titra tion  (N/100 N aO H ) of fa tty  
acids (2-6 m grm s.) can  be ob tained  using th e  ind icator described. T . C. G. T.

357. A Micro-Pyknometer. A. A. H oughton. Analyst, 1944, 69, 345-346.—A micro- 
pyknom eter for 0 - 0 1  m l., or less, of liquid, its  construction  and  calib ra tion  are described.

T. C. G. T.
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358.* Some Simple Automatic Controls for Gas Burners and Electric Circuits. J. E.
Still. Chem. and In d .,  1944, 309—310.— A few n ea t b u t  sim ple au to m a tic  contro ls 
for lab o ra to ry  use a re  described. No p a rticu la r o rig ina lity  is claim ed, a lth o u g h  th e  
a u th o r believes each device has so fa r unpublished  features. T h e  devices a re  : (1) a 
m ethod  for sh u ttin g  off a  gas supply  or b reak ing  a n  electric c ircu it a t  a  given tim e, 
u tilizing  th e  ro ta tio n  of th e  a la rm  w inding key of a n  o rd in ary  a la rm  c lo ck ; (2 ) a 
therm o-regu la to r for gas-heating  in  w hich  th e  gas-flow is reg u la ted  b y  a  m ercu ry  seal 
op era ted  b y  th e  v apour pressure of acetone or benzene— a v a ry in g  h ead  of m ercury  
perm its a  se ttin g  for any  tem p era tu re  betw een  30° an d  130° C . ; (3) a  v acu u m  p um p 
contro l in  w hich a vacuum  reservoir can  be m ain ta in ed  a t  a  p redeterm ined  pressure  by 
a  v ery  sim ple m ercury  electric circuit-breaker. T . C. G. T.

359.* Moisture-Vapour Barriers. C. R . Oswin. Chem. and In d .,  1944, 429.— I t  is 
suggested th a t  th e  te rm  “ R esistance to  Aqueous P en e tra tio n  ”  (“ R .A .P .” ) should 
be ad o p ted  as th e  u n it  of m oisture perm eability  of w rapp ing  m ateria l. T he “  R .A .P  
u n it  w ill be based on th e  m illibars requ ired  to  drive  1 gm. of w a ter th ro u g h  1 sq. m. 
of th e  m em brane in  25 hours. R .A .P . u n its  for cellulose, w axed  cellulose, n itro ­
cellulose, polyethylene, po lyv iny l chloride, an d  ru b b e r hydroch loride  a re  reported .

T . C. G. T.

360.* Density Pipette for Very Viscous Liquids. A. J. C. N icholson a n d  A. G. W ard. 
Chem. and In d ., 1944, 429-430.— I t  is considered th a t  m ost density  b o ttle s  described 
in  th e  lite ra tu re  a re  unsu itab le  for m easuring  densities or th e rm al expansions of 
viscous liquids in  th e  range 100-10,000 poise. T he p ip e tte  described consists of a 
50-ml. b u lb  hav ing  a  length  of tu b in g  calib ra ted  in  1/10 m l. up  to  2 m l. ex tending 
from  th e  to p  of th e  bu lb . F ro m  th e  b o tto m  is a  sh o rt tap p e d  tu b e  th ro u g h  w hich the 
bu lb  is filled by  suction  on th e  to p  of th e  g rad u a ted  tu b e . T . C. G. T.

361.* Determination of Small Amounts of Anthracene in Tar and Tar Oil Fractions.
F . R . C ropper an d  N\ S trafford. J .  Soc. Chem. In d .,  1944, 63, 268-272.— A nthracene 
is estim a ted  b y  u ltra -v io le t abso rp tion  m easurem ent a f te r  substances w hich  m ight 
in te rfere  have  been  sep ara ted  chrom atograph ically  (ac tiv a ted  a lum ina).

T. C. G. T.

Crude Oils.
362.* Precipitation of Asphalt from Crude Oil by Flow Through Silica. H . Dykes, 
K . B leu, an d  Dl. K a tz . Oil G a sJ ., 30.9.44, 43 (21), 79.— Paraffin  deposits common to 
m an y  oil-wells a re  usually  a ttr ib u te d  to  separa tion  of a  solid w ax  p hase  as a  resu lt of 
gas evo lu tion  from  th e  oil accom panied  b y  a  tem p era tu re  decrease. T he Greeley 
crude oil of California form s a  g ran u la r b itum inous deposit w hich  accum ula tes in  the 
well casing a t  dep th s in  w hich th e  well fluid is still in  a single phase, accum ulation  also 
occurring a t  p o in ts n ear th e  surface an d  in  th e  separators.

L ow ering th e  tem p era tu re  an d  pressure of a  subsurface sam ple of th e  crude oil 
sa tu ra ted  w ith  b itum en , and  also vap o rizatio n  of th e  n a tu ra l gas, d id  n o t produce 
asp haltic  particles, b u t  on passing th e  oil th ro u g h  sand, e lectrical effects occurred, 
an d  asphaltic  particles were observed in  th e  oil b y  m eans of th e  e lectron  m icroscope. 
T he appearance of asphaltic  partic les u n d er these  conditions suggested th a t  the  
b itum en  m igh t be p rec ip ita ted  b y  th e  electric p o ten tia l se t u p  b y  th e  flow of th e  oil 
th ro u g h  th e  sand.

A n  ap p ara tu s  w as devised, an d  is described, consisting of a  m eans for passing  oil 
th ro u g h  a  colum n of fine silica con tain ing  electrodes a t  th e  to p  an d  bo tto m , to  w hich is 
a tta ch e d  a  vacuum -tube  po ten tio m eter for m easuring  th e  p o ten tia l c rea ted  b y  the  
flow th ro u g h  th e  colum n. P re lim inary  experim ents were m ade to  m easure th e  flow 
p o ten tia l of a  ferric hydroxide suspension. A fterw ards, filtered  Greeley crude oil 
w as passed  th ro u g h  th e  colum n an d  th e  flow po ten tia ls  were m easured  a t  different 
p ressure drops across th e  silica, th e  o u tle t electrode being positive. T he resu lts  are 
g iven in  a  tab le , and  show th e  pressure drop across th e  silica, th e  flow p o ten tia l in 
m illivolts, an d  flow ra te  in  c.c. per m inute . E lectrom icrographs of th in  films of th e  
oil, before an d  a fte r  passage, show asphaltic  particles a fte r, b u t  none in  th e  oil before 
passage th ro u g h  th e  silica. These m easurem ents of flow p o ten tia l w ith  crude oils are 
believed to  be  th e  first to  be  recorded.



ABSTRACTS. 121  A

H av in g  ascertained  th a t  p recip ita tion  of asp h a lt is caused b y  th e  p o ten tia l set up  by  
th e  flow, i t  w as considered th a t  if a  counter p o ten tia l w as applied  across th e  silica, 
p rec ip ita tio n  m ig h t be avoided. E xperim ents were m ade w ith  th is  objective, th e  
electrodes being m ain ta ined  a t  a  p o ten tia l of 1-4 vo lts  in  reverse to  th e  observed flow 
p o ten tia l, i.e., th e  o u tle t electrode w as m ade negative. U nder these conditions th e  
oil a f te r  flowing th ro u g h  th e  silica did n o t con tain  asphaltic  particles, as show n by  th e  
electrom icrographs. I t  is possible th a t  th e  p rec ip ita ted  particles were a ttra c te d  by  
th e  negative  electrode, b u t  i t  is doubtfu l w hether all th e  particles w ould have been 
rem oved b y  th is  re la tively  low poten tial.

T he significance of p rec ip ita tion  is discussed. E lectrom icrographs are also shown 
dem onstra ting  sedim en ta tio n  of asphaltic  particles in  2 %  solutions of asphaltic  crude 
oils in  benzene an d  petro leum  e th e r ; an d  also of asphaltic  particles in  a  T exas P a n ­
handle  w ax deposit.

Conclusions.-—(1 ) T he p o ten tia l m easured is p roportional to  th e  flow ra te , an d  w as 
of th e  order of 3-41 m illivolt p er square inch pressure drop for a  silica p lug  2-1 in. long ; 
(2 ) th e  app lication  of an  opposite p o ten tia l to  th a t  caused by  th e  flow of oil, th rough  
th e  sand, p reven ts p rec ip ita tio n  of th e  a s p h a lt ; (3) th e  presence of asphaltic  particles 
could be  associated  w ith  o r responsible for paraffin  deposits in  tub ing , ta n k  bottom s, 
an d  oil—w ater emulsions ; (4) th e  contro l of b itum en  form ation  in  crude oil by  im press­
ing po ten tia ls  across th e  porous solid s tra ta  th ro u g h  w hich  oil flo w s; (5) a sphalt 
particles were found  in  th e  paraffin deposit. T he app lication  of b itum en  control to  
wells producing paraffin m ay  assist in  p reven ting  crystalline w ax  accum ulation  in  
flow-lines. W . H . C.

363.* The Refiners Notebook. No. 11. Paraffin Base Crude Oils. W . L. Nelson. 
Oil Oas J .,  30.9.44, 43 (21), 111.— Paraffin-base crude oils are produced  in  th e  P en n sy l­
van ian  an d  certain  fields in  Texas, Louisiana, and  Oklahomo. They constitu te  ab o u t 
16%  of th e  U .S. crude oil p roduction , and  generally com m and h igh  prices for th e  m an u ­
facture  of high-viscosity-index lubricating  oils ; th ey  also give excellent kerosines and  
good diesel-index fuels. T he average properties of these  crude oils are given, and  th e  
p roperties of th e  p roducts a re  briefly described and  discussed. The lubricating  oils 
characteristics a re  discussed in  re la tion  to  th e ir perform ance in  b o th  spark-ignited  
an d  diesel engines. W . H . C.

364.* The Refiners Notebook. No. 15. Aromatic-Base Crude Oils. W . L . Nelson. 
Oil Gas J .,  29,10.44., 43 (25), 101.—A ch art is given w hich shows th e  com position of 
th e  Grosny arom atic  crude oil th roughou t its  en tire  boiling range. Some arom atic 
crude oils con ta in  m ore arom atic  hydrocarbons in  th e  gasoline, b u t few crude oils 
con ta in  m ore high-boiling arom atics th a n  th e  Grosny. The percentage of arom aties 
in  gasolines from  th e  a rom atic  crude oils of various countries are tab u la ted , i t  being 
po in ted  o u t th a t  h igh ly  arom atic crudes are scarce in  th e  U nited  S tates.

Gasoline. M ost arom atic  hydrocarbons have octane num bers g reater th a n  100, 
a n d  w hen blended w ith  o ther m ateria ls an d  used in  engines behave as if th ey  h ad  even 
h igher octane num bers. Nevertheless, some of th e  stra ig h t-ru n  gasolines from  arom atic 
crude oils a re  also rich  in norm al paraffin  hydrocarbons, and  hence do n o t exhibit high 
octane num bers. T he ex tra  pow er contained in  arom atic gasolines is indicated  by  th e  
following com parison :

O ctane No. Type. Pow er.
92 Paraffin in 1 0 0
92 A rom atic 161
97 Arom atic 194
99 A rom atic 243

1 0 0 Paraffinie 124

of arom atics, th e  significance of th e ir
kerosine, and  diesel fuel is  briefly discussed. W . H . C.

Gas.

365. Retention of Vitamin-C in foods by the use of Natural Gas Atmosphere in Dehydra­
tion. H . L. T itus, O. J .  Brown, J .  W ertheim , L. M. Skofield, R . E . Morse, and  F . P .
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Griffiths. Chem. Prod., N ovem ber—D ecem ber 1944, 8  (1—2), 3.— I t  h as p rev iously  
heen show n th a t  foods dried  or dehy d ra ted  in  a ir lose from  30 to  90%  of th e ir  original 
v itam in  C conten t, while dehy d ra tio n  u nder a  h igh  vacuum  or in  th e  presence of C 0 2 
o r n itrogen  is uneconom ic. I t  is now  show n th a t  d eh y d ra tio n  in  an  a tm osphere  of 
n a tu ra l gas resu lts in  re ten tio n  of v itam in  C an d  little  or no loss of caro tene  and  
th iam in , w ith  im proved appearance over th e  a ir-d ried  p ro d u c t, b u t  w ith  no  effect on 
th e  ta s te . In  p ilo t-p lan t te s ts  a t  W ickett, T exas, n a tu ra l gas from  H e rth o ld  W ell, 
Panhand le , w as h ea ted  to  93° C. an d  pu m p ed  in to  th e  d ry ing  cham ber. I n  som e cases, 
m ain ly  w ith  po tatoes, an  increase in  v itam in  C co n ten t w as recorded, i t  being  suggested 
th a t  u n der th e  d ry ing  conditions v itam in  C is form ed from  prechrsors ex isting  in  th e  
p lan ts. D eh y d rated  p ro ducts s to red  a t  norm al room  tem p era tu re  in  n a tu ra l gas 
show less v itam in  loss th a n  those sto red  in  a ir, th o u g h  a t  h igher tem p era tu re  there  
was n o t m uch difference. C. L. G.

366. Patent on Gas. H. K oppers (K oppers Co.). U .S .P. 2,349,438, 23.5.44. Appl.
25.11.39. To produce a  gas su itab le  for th e  syn thesis of hydrocarbons a n d  contain ing  
CO an d  H 2 in  th e  ra tio  of 1 : 1 to  1 : 2, p roducer gas is-m ixed w ith  a t  least one of the  
hydrocarbon  gases of th e  group consisting of coke-oven gas, n a tu ra l gas, a n d  residual 
gas from  th e  synthesis of hydrocarbons, an d  w ith  steam . T he m ix tu re  is h ea ted  to  a 
tem p era tu re  betw een 1100° an d  1200° C. to  reac t th e  h y d rocarbon  gas w ith  th e  steam  
a n d  w ith  C 0 2 of th e  p roducer gas. H . B . M.

Engine Fuels.
367.* National Motor Gasoline Survey, Winter 1943-44. O. C. B lade. U .S. B ur. 
M ines. R ep o rt of In v estig a tio n s No. 3758. M ay 1944. T his is a  co n tin u a tio n  of a 
series of rep o rts  on  properties of m oto r fuels sold th ro u g h  service s ta tio n s in  th e  U nited  
S ta tes. I t  sum m arizes an a ly tica l d a ta  of 1356 sam ples, rep resen ting  th e  prodifcts of 
approx im ate ly  103 com panies. S ta tis tics  a re  given on g rav ity , su lphur co n ten t, R eid 
v ap o u r pressure, octane num ber, an d  d istilla tion  characteris tics of each sam ple, and  
averages for each grade of gasoline a re  recorded. I n  add ition , g raphs of octane 
nu m b er an d  v ap o u r pressure d a ta  a re  included for th e  w in ters of 1935-1936 to  1943- 
1944, w ith  th e  exception  of 1941-1942, w hen no survey  w as m ade. H . B . M.

368.* Creosote-Petroleum Mixtures as Vehicle Fuel. Used by Glasgow Corporation 
Transport. A non. Petrol. T im es, 11.11.44, 48, 752.— Glasgow C orporation  T ran sp o rt 
h as h a d  a n  extensive experience in th e  use of creoso te-fuel oil m ix tu res during  th e  p ast 
4 |  years. I t s  450 diesel buses form  one-th ird  of th e  to ta l  vehicles ru n  on these  m ix tures 
in  th e  U .K . W hen  creosote alone is used  in  diesel engines its  gum m y deposits, u n ­
p leasan t fum es (unless t a r  is rem oved), h igh  boiling p o in t, a n d  h igh  ign ition  p o in t 
h av e  all led  to  th e  opinion th a t  m ix tu res a re  p referable. W here th e re  is less th an  
2 0 %  creosote in  th e  m ix tu re , th e  sludge form ed b y  acids in  th e  creosote is appreciable, 
a  m axim um  of 15%  being show n. W hen  betw een 30%  a n d  50%  creoso te  is used, 
sludge acids a re  considerably less. A ctually  resinous an d  asphaltic  bodies a re  readily 
he ld  in  so lu tion  by  creosote, b u t once fuel oil is added  to  th e  creosote th e re  is a  tendency  
tow ards p recip ita tion , due to  th e  lower so lubility  of th e  resins a n d  a sp h a lt in  th e  fuel 
oil. W ashed creosote does n o t give sludge w ith  fuel oil. S light am o u n ts of solids 
in  th e  m ix tu re  are rem oved by  th e  centrifuge.

T he perform ance is show n of tw o buses ru n  experim entally  on m ix tu res of creosote 
a n d  fuel oil (shale oil, sp. gr. 0-838), in  th e  p roportions 73%  fuel oil an d  27%  creosote, 
a n d  85% /15%  creosote, an d  la te r, owing to  restric tions in  th e  use of creosote, on  fuel 
oil alone.

A D aim ler C.O.G. 5 single-deck G ardner 5. L .W . E ngine gave th e  follow ing con­
sum ptions : 12-3 m ile p er gallon w ith  27%  creosote, 11-25 m .p .g . w ith  15%  c reo so te ; 
a n d  w ith  fuel oil alone, 10-38 m .p.g.

A D aim ler C.O.G. 6  double-deck G ardner 6 . L .W . E ngine gave w ith  27%  creosote 
m ix tu re , 8-82 m .p .g .; w ith  th e  15% creosote m ix tu re , 8-43 m .p .g .; an d  w ith  th e  fuel 
oil alone, 8-28 m .p.g.
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W ith  th e  27 %  creosote m ix tu re  runn ing  w as sa tisfactory , except for filter clogging. 
T h e  pulling  pow er an d  general perform ance were indistinguishable from  th e  p e r­
form ance of sim ilar buses running  on fuel oil alone. T he lower percentage of creosote 
gave longer period betw een cleaning th e  filters, b u t th e  fuel consum ed w as g reater in  
all eases. T h e  use of creosote gave increased mileage. The specification of th e  
creosote used  by  th e  Glasgow T ransport is : a  coal-tar fraction  d istilling betw een 
180 an d  370° C. w ashed free of ta r  acids an d  basic substances by  caustic  soda and  
sulphuric acid . T he creosote th u s  ob tained  is a  m ix tu re  of hydrocarbons w ith  a 
h ydrogen  co n ten t of 8 %  in  creosote h igh  in  naphthalene, an d  1 2 %  in  those of low 
naph tha lene  con ten t.

The ap p a ra tu s  for m ixing, w hich includes a  De L aval centrifuge, is briefly described.
R a te  of engine w ear—pistons an d  liners show m ore th a n  norm al wear, and  lu b rica t­

ing oil becom es som ew hat con tam inated  w ith  resinous bodies.
T he handling of creosote is discussed as regards storage an d  m ixing and  cold-w eather 

difficulties.
The self-ignition tem p era tu re  of creosote is a round  600° C. an d  requires a  compression 

ra tio  of 30/1 to  ensure ignition. A 20%  ad d ition  of creosote only raises th e  S.I.T . 
of a  norm al diesel oil some 25° C. from , say, 270° C. to  295° C., th ere  are d istinc t 
possibilities for th e  use of ra tio s  up  to  th is  figure in  existing tran sp o rt C.I. engines.

W . H . C.

369. Patent on Engine Fuels. E . E . G ilbert (Tide W ater Associated Oil Co.). U .S.P. 
2,348,290, 9.5.44. Appl. 28.3.41. A n alky l am ino-diphenylam ine is added  to  m otor 
fuel to  Inh ib it oxidation  in storage.

Lubricants.
370.* Separability Characteristics of Lubricating Greases. T. G. R oehner and  R . C. 
Robinson. Oil Gas J . ,  25.11.44, 43 (29), 76.— T he stab ility  of a  grease u nder pressure 
is discussed. T he separa tion  of th e  m ineral oil from  greases w hilst in  use m ay  lead 
to  concentration  of th e  soap co n ten t to  a  p o in t w here th e  devices becom e clogged and  
th e  feed of new  lu b rican t to  th e  bearings is hindered. Separation  of oil in  th e  a u to ­
m atic cups is considered largely due to  a  filtering action , and  a  lab o ra to ry  m ethod has 
been devised to  estim ate  th is , using fritted  glass p la tes in  place of th e  au tom atic  cups 
which are unsu itab le  for use in  labora to ry  tests. A tu b e  and  b u re tte  are filled w ith  
oil th e  same as th a t  em ployed in  th e  m anufactu re  of th e  grease u n der test. T he tube  
is connected to  a  funnel contain ing  th e  f ilte r-p la te ; an d  th e  grease is placed on top  
of the  glass filter-plate in  th e  funnel. Pressure is exerted  on th e  system  under con­
trolled conditions, an d  th e  volum e of oil separating  from  th e  sam ple th rough  th e  
filter-plate is read  directly  from  th e  b u re tte . D a ta  a re  given in  tab les showing rep ro ­
ducibility of th e  runs m ade in  th e  teste r, an d  com parisons m ade w ith  set-ups employing 
a  series of au tom atic  grease-cups. T he d a ta  also reliably  indicate th e  relative 
tendencies of th e  grease to  separa te  oil w hen subjected to  pressures in  centralized 
greasing system s and  high-pressure guns. T he factors whicb determ ine th e  ra te  a t  
which th e  oil m ay  be filtered from  th e  grease have been investigated  by  m eans of th is 
test. The s tru c tu re  of greases influences th e  stab ility , and, w ith  o ther factors being 
equal, lithium -base p roducts ten d  to  be th e  least stable, an d  alum inium -base greases 
th e  m ost stable in  respect to  separation  u nder th e  te s t conditions. The h igher th e  
soap content, th e  m ore difficult w ill i t  become to  filter oil from  th e  g rease ; and  the  
te s t also proves th a t  for a  given soap base, th e  ligh ter th e  viscosity of th e  m ineral-oil 
component, th e  g reater w ill be th e  ra te  of separation  of oil. B y m eans of th e  te s t 
th e  effect of tem pera tu re  on th e  grease m ay  be ex am in ed ; i t  being show n th a t  th e  
separation of th e  oil changes th e  concen tra tion  of th e  soap in  th e  top  an d  bo ttom  
portions of th e  sam ples as th ey  were rem oved from  th e  te s te r a fte r  runs a t  130° F . 
Time and  pressure are obvious factors which influence th e  am oun t of oil th a t  will be 
separated  from  th e  grease ; and  th e  design of th e  re ta in ing  agency— for exam ple, th e  
effective clearance of th e  p iston  in  th e  cup— is ano ther evidently  im p o rtan t variable.

G. A. C.

371.* Aviation Engine Lubricants. F . L. Miller. Petrol. Tim es, 6.1.45, 49 (1238), 
2 0 .—T he dem and for h igh-quality  av ia tion  lubrican ts has led to  th e  production  of
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these  oils b y  new  propane  solvent refining m ethods from  m an y  crudes p rev iously  
considered u n sa tisfac to ry  for th is  purpose. T he perform ance of these  av ia tio n  oils 
in  a  P r a t t  an d  W hitney  H o rn e t E ngine te s t and  in  full-scale engine te s ts  d em onstra tes 
th e  superio rity  of th e  new  p roducts . Im provem en t in  overcom ing ring-stick ing  an d  
sludge deposition is still needed, since th e  severe conditions of o p eration  agg rav a te  
th ese  difficulties, R esearch has ind ica ted  th a t  th e  u pper lim it of q u a lity  h as been 
reached w ith  regard  to  selection of crude source an d  m eth o d  of refining, a n d  superior 
perform ance will be ob tained  b y  th e  add ition  of sm all qu an titie s of sy n the tic  additives. 
F o r instance, P a ran o x  56 has been show n in extensive engine an d  fligh t te s ts  to  give 
excellent perform ance w ith  regard  to  ring-stick ing  an d  ring-zone condition . F u tu re  
possibilities m ay  lie in  th e  developm ent of oils w holly or p a r tly  sy n th e tic , from  
polym erized olefins an d  vo lto lization  of fa tty  oils. A sum m ary  of com parative  engine 
d a ta  and  pho tographs of p istons show s probable  perform ance ch aracte ris tics of the  
sy n th e tic  an d  voltolized oils to  be good. C ontinued im provem en t in  engines and  
lub rican ts  has raised  th e  overhau l periods on com m ercial a ir  lines to  as h ig h  as 500 
or 600 or m ore h o u r s ; an d  p rio r to  th e  W ar th e  K .L.M . lines in  E u ro p e  ra n  above 
750 .hours on  a  V oltol blend before overhaul. A tab le  show s th e  effect of increased 
overhau l periods on  increm ental value of th e  lu b ricatin g  oil. G. A. C.

372. Patents on Lubricants. C. F . P ru tto n  a n d  A. K . Sm ith  (Lubin-Zol D evelopm ent 
Corp.). U .S .P . 2,347,217, 25.4.44. A ppl. 19.12.40. A m ineral lu b rica tin g  oil has 
incorpora ted  in  i t  sm all p roportions of b o th  a  su lp h u r-trea ted  oil a n d  a  stab le  oil- 
soluble halogen bearing  organic rin g  com pound conta in ing  a  carbonyl radical.

W . L. F in ley  (Sinclair R efining Co.). U .S .P . 2,347,546, 25.4.44. A ppl. 7.12.40. 
A  pe tro leum  lubricating  oil has incorpora ted  w ith  i t  th e  calcium  sa lt of a n  a lky l ester 
of salicylic acid.

W . L. F in ley  (Sinclair R efining Co.). U .S .P . 2,347,547, 25.4.44. A ppl. 15.8.41. 
A  lub ricating  com position is p repared  from  a  pe tro leum  lu b rica tin g  oil an d  a  small 
p ro p ortion  of a  calcium  sa lt of a n  iso-alkyl ester of salicyclic acid.

E . W . Cook an d  W . D. T hom as (A m erican C yanam id Co.). U .S .P . 2,347,592,
25.4.44. A ppl. 28.1.43. 0 -1 -5%  of a  d i-(d ihydroab iety l) d ith io p h o sp h a te  is added  to 
a  lubricating  oil.

T . E . De Villiers (Cities Service Oil Co.). U .S .P . 2,347,814, 2.5.44. A ppl. 7.11.42- 
A crankcase lu b rican t consists of a  re la tive ly  large p ro p o rtio n  of a  solvent-refined 
m ineral oil an d  a  sm aller p ro portion  of an oil-soluble stab ilizing  agen t. T he stabilizing 
ag en t com prises a  tri-tria lk y an o lam in e  pho sp h ite  an d  h as a  h ig h  s tab ility  tow ards 
d e te rio ra tion  by  o x idation  under norm al conditions in  th e  presence of th e  m etals of 
th e  crankcase.

W . A. W h ittie r an d  J .  B. S tucker (The P u re  Oil Co.). U .S .P . 2,348,044, 2.5.44. 
A ppl. 22.11.40. A m ineral-oil add ition  ag en t consists of a n  acid  w hich  has been 
sulphurized  a t  a  sufficiently h igh  tem p era tu re  to  give a  good copper-strip  corrosion, 
b u t  n o t above 280° F ., and  a fte rw ards phosphorized  a t  220-230° F . for a  sufficient 
leng th  of tim e  to  avoid  fum ing. T h e  com position is th en  h ea ted  to  350° F .

W . L. F in ley  an d  J .  H . K irk  (Sinclair R efining Co.), U .S .P . 2,348,461, 9.5.44, 
Appl. 19.8.41. A pe tro leum  lu b ricatin g  oil has ad d ed  to  i t  a  sm all a m o u n t of a  m ixed 
calcium  sa lt of a n  a lky l phenol sulphide, of w hich th e  a lky l groups co n ta in  from  4 to 
6  carbon atom s, an d  an  a lky l ester of salicylic acid  of w hich  th e  a lk y l g roups contain  
6-18 carbon  atom s.

R . A. Swenson (S tandard  Oil Co., Chicago). U .S .P . 2,349,058, 16.5.44. Appl.
31.7.41. A lu b rican t .contains th e  following ingredients. A  com plex soap of lead 
an d  a  m eta l selected from  th e  group consisting of a lkali m eta ls an d  a lk a lin e -ea rth  
m etals, a  glyceroxide of a  m eta l selected from  th e  group consisting of a lka li m etals 
a n d  a lka line-earth  m etals, a  solubilizer selected from  th e  group consisting  of a  m eta l 
soap of preferen tia lly  oil-soluble sulphonic acid, an d  a  m eta l soap of p re feren tia lly  
oil-soluble n aph then ic  acid  an d  m ineral oil.
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E . A. N ill (The H . A. M ontgom ery Co.). U .S .P . 2,349,224, 16.9.44. Appl. 22.11.40. 
A lu b ricating  com position for in ternal-com bustion engines contains m ineral oil, 
0 -l-0 -5 %  of su lphur dissolved in  m ineral oil, 0T -0 -5%  of a  heavy  m eta l soap, and  
0-5-0-3%  of an  alcohol having a t  least 12 carbon a tom s in  a  chain. H . B. M.

Bitumen, Asphalt and Tar.
373. Patents on Bitumen, Asphalt, and Tar. G. S. M errill and  G. P . Hollingsw orth 
(M innesota M ining and  M anufacturing  Co.). U .S .P . 2,347,211, 25.4.44. Appl.
16.3.39. A sealing com pound has th e  following ingred ien ts : reclaim ed rubber, 
asphalt, a  m ix tu re  of rosin and  a rosin soap of lower acid value th a n  u n trea ted  rosin, 
finely div ided clay, an d  a  m ate ria l sim ilar to  short-fibre asbestos. T he constituents 
a re  dissem inated in  a  volatile  solvent to  provide a viscous, spreadable m ass a t  room  
tem peratu re.

C. G. A bernathy . U .S .P . 2,347,233, 25.4.44. Appl. 12.2.41. A composite, su r­
facing m ateria l is p repared  in  th e  following w ay. F irs t a  base is form ed of p lastic 
b itum inous m ate ria l an d  a  coating of finely d ivided ru bber particles is worked into its 
surface. N ex t a  layer of surfacing m ate ria l is form ed. T his includes an  in ert aggre­
gate  and  a  b inder of an  a lkyd  resin, also a  modifier w hich renders th e  a lkyd  resin n o n ­
drying on th e  coating of ru b b er particles.

T. F . B radley (Am erican Cyanam id Co.). U .S.P. 2,347,626, 25.4.44. A ppl.
6.5.41. To harden  asphaltic  residues, m aleic anhydride  is reacted  w ith  a  p a rtly  
oxidized asphaltic  petro leum  residue contain ing  u n sa tu ra ted  ingredients by  h eating  
th e  m ix tu re  to  a  tem p era tu re  betw een 150° and  250° C., and  m ain tain ing  th is  tem p era ­
tu re  u n til th e  softening po in t of th e  reaction  p ro duct is substan tia lly  h igher th a n  th a t  
of th e  original residue.

C. D. Levey. U .S .P . 2,347,697, 2.5.44. Appl. 2.12.39. A m oulded com position 
is p repared  from  a  com pacted m ix tu re  of pow dered bagasse, hav ing  a  m oisture con ten t 
of less th a n  10%, and  pow dered gilsonite. A t least one ou ter surface of th e  m ateria l 
consists of pre-form ed therm oplastic  sheeting bonded to  th e  bagasse.

G. H . Sandenburgh (W. M. P indell). U .S .P . 2,348,365, 9.5.44. Appl. 13.3.40. 
A th in  protective coating for concrete pavem ents comprises a  layer of ta r  which 
penetrates a t  least p a rtly  in to  th e  pores of th e  concrete, and  a  w ear-resisting surface 
containing asphalt. A t least one of th e  layers has incorporated  in i t  sm all particles 
of stone. H . B. M.

Special Hydrocarbon Products.
374. Patents on Special Hydrocarbon Products. J .  H . F ritz  and  E . A. Robinson 
(N ational Oil P roducts Co.). U .S .P . 2,347,178, 25.4.44. Appl. 7.1.42. A reversible 
emulsion of w ater in  oil has for i ts  chief em ulsifying ingredient a cationic surface active 
fa tty  amino-com pound, th e  fa tty  residue of which contains a t  least 1 0  carbon atom s 
and  no hydrophilic groups. T he emulsifier is ad ju s ted  w ith 1 acid to  have a p H  value 
of 6 -0  or less in  2 %  aqueous solution.

J .  H ym an (Velsicol Corp.). U .S .P . 2,347,265, 25.4.44. Appl. 25.5.42. A n insecti­
cide is m ade from  refined, inactive  carrier oils and  a m ethy l-substitu ted  naph tha lene  
as an  active ingredient.

K . M. G aver (The Kom el Corp.). U .S.P. 2,347,678, 2.5.44. Appl. 15.2.41. A 
new p roduct is p repared  fron^ a  w ater-insoluble substance, selected from  th e  group 
consisting of oils, b itum inous substances, an d  waxes, emulsified w ith  a  p roduct com ­
prising an  aqueous colloidal suspension of sodium  starchate .

K . M. Gaver (The Kom el Corp.). U .S .P . 2,347,679, 2.5.44. Appl. 15.2.41. A 
liquid cleaning and  polishing com position consists of an  emulsion of w ax in  w ater and 
an  alkaline m eta l sta rch a te  as emulsifier.
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K . M. G aver (The K om el Corp.). U .S .P . 2,347,680, 2.5.44. A ppl. 15.2.41. A new  
p ro d u c t has for ingred ien ts pe tro leum  oil an d  dispersed p ig m en t em ulsified w ith  a n  
a lka li m eta l s ta rcha te .

E . W . A dam s (S tan d ard  Oil Co., Chicago). U .S .P . 2,348,715, 16.5.44. A ppl.
25.6.41. A  slushing com position con tain ing  a  m eta l soap of p re feren tia lly  oil-soluble 
sulphonic acids is o b ta ined  b y  tre a tin g  a  petro leum  d istilla te  w ith  ap p ro x im ate ly  
6-9  lb ./gall, of co n cen tra ted  su lphuric acid. T h e  d istilla te  h a s a  Saybo lt v iscosity  
a t  100° F . above 70 seconds.

E . J .  J a h n  (Shell D evelopm ent Co., San  Francisco). U .S .P . 2,349,044, 16.5.44. 
A ppl. 21.7.41. A corrosion-inhibitor is p rep ared  from  non-gaseous h y d rocarbons 
contain ing  polycarboxylic  acid a n d  an  oil-soluble w ater-inso lub le  com pound selected 
from  th e  group consisting of h y d rocarbon  m onocarboxylic  acids free from  e ther- 
form ing h y droxy l radicals a n d  esters thereo f w ith  m onohydric  alcohols.

O. M. R eiff an d  A. P . K ozacik  (Socony-Vacuum  Oil Co.). U .S .P . 2,349,198, 16.5.44. 
A ppl. 17.3.42. To p rep are  a  p lastic  com position, s ty rene  is po lym erized  in  th e  
presence of a t  least 1 0 % b y  w eigh t of a  substance ob ta in ed  b y  a lk y la tin g  phenol w ith  
ch lo rinated  pe tro leum  w ax, in  th e  presence of a  F riedel—C rafts c a ta ly s t a n d  in  a  mol. 
ra tio  of com bined chlorine to  phenol of n o t less th a n  2 : 1 .  H . B . M.

Coal, Shale and Peat.
375. The Oil-Shales of the Lothians : Structure. Area I —West Calder; Area I I— 
Pumpherston; Area IV — Philpstoun. J .  E . R ichey, J .  G. C. A nderson, a n d  W . Q. 
K ennedy . W artime P am phlet No. 38, Ju n e  1942 to  N ovem ber 1943. H .M . Geological 
Survey  : Scotland.— New s tru c tu ra l con tour m aps inco rpora ting  recen t advances in 
th e  s tu d y  of th e  L oth ians shalefields a re  p rovided. D r. A nderson, w riting  on the  
P um p h ersto n  d istric t, suggests th e  need  for new  exp lo ra to ry  borings (1) a t  A lm ondell 
to  determ ine th e  local q ua lity  of th e  P u m p h ersto n  shales, (2) on  th e  eas t side of th e  
M id Calder basin , to  p rove th e  occurrence of th e  Cam ps shale an d  th e  P um pherston  
shales, and  (3) a t  a b o u t £ m l. w est-north -w est of L etham , to  o b ta in  fu r th e r  inform ation  
ab o u t these  shales a t  d ep th . H e  no tes th a t  an  “ im m ense area  ”  of P u m pherston  
shales m u st underlie  th e  N ew farm  syncline, sou th-w est of M id Calder, a n d  m akes th e  
general s ta tem en t : “ W hile i t  is tru e  th a t  th e  h igher shales (Fells a n d  B roxburn), 
w hich  are confined to  re la tive ly  sm all fields, hav e  been exhausted , th e re  rem ain  large 
unw orked  areas of th e  Camps an d  P u m p h ersto n  seam s.”

F a rth e r  to  th e  south-w est, in  th e  W est Calder area , D r. R ichey  says th a t  in  th e  
U p p er Oil-Shale G roup, including th e  R aeb u rn , Fells, B roxburn , an d  D u n n e tt s tra ta , 
“ large seam s of shale still rem ain  to  be  ex trac ted , as th e  records of w orkings show .” 
. . . "  To th e  w est th e  recognition in  1913 of th e  F ra se r shale in  a  bore a t  No. 42 
Mine, B aads, has led  to  th e  prov ing  of a  th ic k  developm ent of th is  shale b y  fu rth er 
boring  an d  to  th e  opening up  of a  new  an d  prom ising  field.”

Drs. R ichey an d  A nderson rep o rted  in  1942 ; D r , K ennedy  m ade a sim ilar report 
on Ph ilpstoun  in  1943 ; an d  we aw ait a  rep o rt on th e  B ro x b u rn  area.

So fa r as th e  new  inform ation  goes, i t  does n o t ap p ea r to  confirm  fully  th e  view 
expressed b y  D r. M urray  M aegregor in  Synopsis o f the M inera l Resources o f Scotland, 
1940, pp . 16—17, th a t  th e  1918 estim ate  of reserves am o u n tin g  to  a b o u t 500,000,000 
to n s of w orkable oil-shale is, u n der p resen t conditions, an  o v e rsta tem en t of th e  facts, 
th o u g h  shale rich  in  n itrogen  (i.e., y ielding 40 lb . a n d  u p w ards of am m onium  su lphate  
to  th e  ton ), b u t  w ith  a  low oil y ield  (say, u n d er 2 0  gal. p e r  ton) could  n o t be  w orked a t 
a n  econom ic figure in  th e  betw een-w ars years a fte r  1926. A. L.

Miscellaneous Products.
376. Resinous Materials in the Processing of Paper. J .  Y . K ao , L . Gold, A. S tu ll, 
R . W orden, an d  W . A bram ow itz. Paper Tr. J . ,  20.7.44, 119 (3), 43-47.— T here  has 
been a  very  considerable increase in  th e  use of syn th e tic  resins, e tc ., in  p a p er to  im prove
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(a) p ro tective , (6 ) decorative, and  (c) dielectric properties. T he resins are used  in 
th re e  w ays : (1 ) in  p ap er processing by  incorporation  in  th e  beater, (2 ) as adhesives, 
a n d  (3) as im pregnan ts, coatings, an d  lam inations. Such papers a re  used largely for 
m ilita ry  packaging, frequently  in com bination w ith  asphalt— viz., w aterproof liners 
from  asp h a lt lam inated  urea— or m elamine— form aldehyde w et-streng th  p a p e rs ; 
foodstuff packages from  k ra ft  asphalt— lead foil— cellophane, etc . A sphalt im preg­
n a te d  k ra ft  p ap er is w ater- b u t n o t m oisture- or vapour-proof, and  has poor tem p era ­
tu re  resistance. Suitable m oisture resistance can  be ob tained  b y  resin-coating papers 
in  w hich w ax  an d  asp h a lt a re  incorporated  in  th e  b eater in  em ulsion form . Grease 
resistance is ob tained  by  coating, lam ina tin g  o r im pregnating  w ith  water-soluble 
m aterials, casein, sta rch , po lyvinyl alcohol, etc ., while add itional w ater resistance is 
given by  incorporation  of resins (e.g., v iny l co-polymers). R esistance to  acids and  
a lkalis is given by  m ost of th e  resins and  to  solvents an d  chem icals by  th e  polyvinyls 
a n d  th e  therm o-setting  resins. These also im prove scuffing an d  abrasion  resistance. 
Cellophane lam inated  to  k ra ft  pap er has good resistance to  w ar gases. T ear stren g th  
a n d  w et s tren g th  an d  flexibility  are im proved by  lam ination  or im pregnation  w ith  
em ulsions of resins or rubbers, or b y  incorporation  in  th e  beater. F o r  h ea t sealing, 
therm oplastic  resins are used. R ubber, v inyl, an d  acrylic resins are used  in  pressure 
sensitive tapes, etc. Syn thetic  coatings p rovide p ro tec tion  for labels. F o r th e  
m anufacture  of rig id  boxes, dishes, etc ., h igh-m elting-point therm oplastics or th erm o ­
se tting  resins are incorporated  in to  th e  b ea ter or im pregnated  in to  th e  sheet, followed 
by th e  app lication  of h e a t and  pressure to  th e  m oulded product. P ap er im pregnated  
w ith  chlorinated  oils or coated  w ith  styrene, acrylics, or e thy l cellulose produce useful 
insulators.

F o r decorative purposes an y  film -form ing m ate ria l m ay  be used. A  new develop­
m en t is th e  coating or im pregnation  of fibrous m ateria ls w ith  m onom etric resins 
followed b y  po lym erization  in  situ .

Adhesives from  a  w ide v a rie ty  of syn the tic  rubbers an d  resins are expensive if  used 
in  solvent form , b u t cheaper in  em ulsion form . F o r lam inating  to  m eta l a  trace  of 
a lkali or acid gives im proved results. D ry  films of therm oplastic  resins are also used, 
sealing'being accom plished by  heating .

F o r im pregnation, coating, e tc ., syn the tic  resins an d  rubbers m ay  be used  in  solu­
tions, emulsions, or h o t m elts (by calendering). F o r solutions a  low viscosity and  high 
solids con ten t are required. E m ulsions give b e tte r  adhesion, control of penetration , 
an d  concentration  of solids, w hile h o t m elts elim inate solvents an d  drying problem s 
and  increase production  ra te . A rtificial lea ther and  packaging m ateria l are produced 
by im pregnating p ap er in  a n  em ulsion b a th  contain ing 10-15%  reclaim  rubber, 
acrylic, vinyl, or a lk y d  resins, to  deposit 15-30%  solids w ith in  th e  paper. To p reven t 
resin p recip itation  on  th e  surface th e  dispersions are sensitized w ith  w ater-soluble 
complexes of po lyvalen t m eta l ions and  am m onia, p lus p ro tec tive  colloids and  w etting  
agents, th e  sa tu ra ted  pap er requiring  slight h eating  to  set th e  particles un iform ly on 
th e  fibres.

The article contains tab les showing th e  applications of processed papers, desirable 
properties, ty p e  of p roducts used, resistance of films to  solvents, etc ., th e  p a rticu la r 
applications for different resins, an d  diagram s showing th e  streng th , etc., of paper 
containing resins an d  rubbers. - C. L . G.

377. Paints for Tankers. Anon. P a in t  |Technol., N ovem ber 1944, 9 (107), 248.—  
U.S. P a te n t 2,216,514, assigned to  Surface Proofing P roducts, In c ., of New Y ork 
describes an  anti-corrosive com position on  a  syn the tic  resin  basis, for use as linings 
of gasoline tan k s on tankers. T he app lication  of tw o coats is claimed to  produce a 
heavy coating im pervious to  gasoline, sa lt w ater, or steam , w hich is n o t noticeably 
affected a fte r 10 m on ths’ service. C. L . G.

378. Vinyl Resins for Footwear. Anon. B rit. Plastics, Decem ber 1944, 16 (187), 
541.—Increasing use is being m ade in th e  U .S. of v in y l resins for th e  soling of boots and  
shoes, e ither in  th e  form  of canvas lam inates or im pregnated  leather. Polyvinyl- 
chloride, or copolym ers w ith  v iny laeetate  or vinylidene chloride, p a rticu larly  th e  last 
m entioned, give satisfactory  p roducts in  respect of flexibility, fatigue life, e lasticity ;
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tem p era tu re , abrasion , an d  m oisture resistance. T he life of a  chrom e-tanned  lea th e r  
sole is increased b y  50%  by  im pregnation  w ith  v iny l resins, w hile p o o r-q u ality  lea th ers  
so trea te d  w ill ou tw ear no rm al lea ther. P o ly thene  an d  po ly isobuty lene a re  also 
valuable  in  lea th er im pregnation . I t  is considered likely th a t  therm o-p lastics w ill be  
perm an en tly  ad o p ted  as replacem ents, or add itives to  lea ther, a n d  as rep lacem ents 
for th e  tallow /paraffin  w ax  m ix tu res used  for w aterproofing. A  com bina tion  of 
cellulose an d  lea th er fibres bound  w ith  a  syn th e tic  ru b b e r b in d er is also being used  
for th e  m an u factu re  of insole m ateria ls. C. L . G.

379. D.D.T. The New Insecticide. A General Survey and Some Possible Paint 
Applications. G. A. C am pbell a n d  T. F . W est. J .  Oil Colour Chem. Assoc., D ecem ber 
1944, 27 (294), 241.—A  review  is given of (o) th e  research  on m oth-proofing  agen ts 
carried  o u t b y  Lauger, M artin , an d  M uller in  Sw itzerland (H elv. Chem. A cta , 1944, 
27, 71 an d  1944, 27, 892) w hich  led  to  th e  discovery of D .D .T . as a  pow erful general 
insecticide, an d  (6 ) w ork  carried  o u t in  th is  co u n try  on th e  to x ic ity  to  flies of D .D .T . 
in  oil-bound w ater pa in ts , (a) T he original research w as a im ed  a t  finding a  colourless 
dye of good affinity for wool fibre w ith  tox ic  p roperties to  m o th  larvss, an d  w as 
based on m odifications of trip h en y lm eth an e  dyes. T he ad d itio n  of solubilizing groups 
a n d  tox ic  chlor-phenol groups led  to  useful p ro d u c ts , of w hich, how ever, too high 
qu an titie s were required , a n d  w hich w ere n o t easily ex h au sted  from  th e  b a th . Such 
p ro d u c ts  were sim ilar to  th e  E u la n  m oth-proofing agen ts of th e  I.G . A t th is  stage 
th e  field w as w idened to  cover to x ic ity  to  o th er insects, based  on a  w ide range of 
insoluble tox ic  com pounds, such as phenolic e thers a n d  th e ir  ch lo rinated  deriva tives 
solubilized b y  com bining w ith  a  d irect dye s tru c tu re . M odifications of pp '-d ich lor- 
diphenylsulphone, w hich  w as know n to  be a stom ach  poison aga in st th e  m o th  larvae, 
led to  th e  conclusion th a t  p p '-d ih alo g en a ted  d ipheny l deriva tives w ere essential to  
g ive m axim um  effect, and  a  consideration  of th e  biological effects of various groups 
led  to  th e  a tta ch m en t of a  chloroform  grouping to  give m ax im um  lipoid  so lubility , 
th u s  giving D .D .T . T he possib ility  of producing  o th er syn th e tic  insecticides by  
th e  condensation  of o th er in h ala tio n  narco tics w ith  condensed chlorbenzene, etc ., is 
th u s  suggested.

I n  ad d ition  to  th e  p reviously  described uses of D .D .T . in  a  d u sting  pow der for lice 
contro l, as an  im pregnan t for service c lo th ing  a n d  ag a in st fly a n d  m osquito  ad u lts  
and. m osquito  larvae, etc ., a  new  developm ent is its  use in  o il-bound w a te r  p a in ts. 
T ests a re  described in  w hich cages, p a r tly  boarded , w ere p a in te d  w ith  an  oil-bound 
w ater p a in t con ta in ing  5%  D .D .T . on  th e  oil, a n d  flies in troduced . A ll d ied w ith in  a 
few days, th e  p a in t still re ta in in g  its  tox ic  p roperties a f te r  six m onths. A  room  
p a in ted  w ith  a  sim ilar p a in t, b u t  con tain ing  0-5%  D .D .T ., w as sim ilarly  le tha l, giving 
a  90%  kill in  48 hours, w hile in  an o th er room  in  w hich  th e  w indow s were covered w ith  
p a in ted  paper, 95%  k ill w as o b ta ined  in  28 hours. I t  w as found  th a t  increase of 
h u m id ity  h a d  no e ffec t; reduction  of tem p era tu re  gave a  sligh t f a l l ; th a t  6 -day-old 
flies were m ore quickly  affected th a n  2 -day-old f lie s ; th e re  w as no evidence of a 
repellen t action . P rac tica l te s ts  of p a in t con ta in ing  1 %  of D .D .T . app lied  to  a  factory  
dining-room  and  k itchen  gave excellent results . C. L . G.

380.* Plastic coating used to Prevent Corrosion of Oil-Field Equipment. E . H . Short. 
Oil Oas J .,  2.12.44, 43 (30), 59.— T he app lication  of a  th in  coating  of a  p lastic  m ateria l 
of th e  phenolic therm o-se tting  ty p e  resin  to  oil-well equ ipm en t p rev en ts  corrosion. 
In  a n  E a s t Texas sa lt-w ater disposal well, 4535 ft. of 4 |- in . tu b in g  an d  surface con­
nections were p lastic-coated  b y  a  dipping process a fte r  sand-b lasting . F o u r coats in  
all were applied, giving a  th ickness of 0-005 in . on  th e  equ ipm en t. I n  runn ing  th e  
string  of tub ing , th e  requ ired  tim e app ro x im ated  th a t  of o rd in ary  tub ing .

Besides affording p ro tec tion  aga in st corrosion, th e  ex trem ely  sm ooth  surface of th e  
plastic  gives appreciable reduction  in  p um p p re ssu re s ; an d  th e  ou tside  coating  gives 
p ro tec tio n  against soil-stress. G. A. C.

381. Polvinyl Chloride for Prostheses. Anon. B rit. P lastics, J a n u a ry  1945, 17 
(188), 2 1 .— Plastic ized  po lyv iny l chloride is being used  for th e  co nstruction  of false
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features, fingers, e tc ., in  cases w here th e  in ju ry  does n o t allow of surgical resto ration . 
I n  view  of possiblfe effects on th e  skin, p h th a la te  esters instead  of tricresyl. phosphate  
a re  used  as plasticizers, and  calcium  steara te  in stead  of lead salts as h e a t stabilizer. 
T he prostheses a re  a tta ch ed  b y  gum  tra ja c a n th  or sp irit gum  or by  conventional 
m ethods, such as a ttach m en t to  spectacles. C. L. g .

382. Polyallyl Alcohols. Anon. Chem. Tr. J .,  5.1.45, 116, 18.— E .P . 565,719 of 
1943, assigned b y  D. E . Adelson an d  T. W . E v an s to  Shell D evelopm ent Co., describes 
th e  p roduction  of stable, non-discolouring, polym erized ally l alcohol and  esters. 
Polym erization  of th e  u n sa tu ra ted  alcohols norm ally  does n o t yield tru e  polym ers, and  
gives rise to  oxidation  by-products, b u t on esterification w ith  a  carboxylic acid, 
polym erization , p referably  in  th e  presence of an alkali or a lkali-earth  alcoholate, gives 
tru e  polym ers of th e  alcohol, th e  ester group being rem oved. T he polym ers are soluble 
in  w a ter and  alcohol, b u t insoluble in  acetone, benzene, and  a liphatic  hydrocarbons. 
T hey  are useful as glues, sizing m ateria ls for tex tiles an d  fabrics, greaseproof im pregnat­
ing agents, an d  oil-resisting lubrican ts. F u rth e r  resinous m ateria ls can  also be p re ­
p a red  by  reacting  th e  ally l p roducts w ith  polycarboxylic acids or anhydrides an d  drying 
oils by  reacting  w ith  u n sa tu ra ted  acids of th e  drying-oil type. W ith  aldehydes, 
resinous acetals are form ed, an d  w ith  n itric  acid explosives can be produced.

C. L . G.

Engines and Automotive Equipment.
383. The Combustion Gas Turbine. Part II. F . K. Fischer and  C. A. Meyer. Petrol.. 
Engr, Ju n e  1944, 15 (9), 124—134.—T he th ird  m ethod  of im proving efficiency is reh ea t­
ing, an d  consists of adding h ea t to  th e  gas as i t  passes th rough  th e  tu rb in e  b y  burning 
fuel d irectly  in  th e  gas. R eheating  and  intercooling increase th e  am ount of u se fu l 
energy pe r lb. of w orking gas passing th rough  th e  system , th u s  reducing size of equ ip­
m en t required. Efficiency a t  p a rtia l load is m uch increased. In d iv idual and  com ­
bined effects of regenerating, reheating , and  intercooling on th erm al efficiency over- 
th e  range of 1000-1500° F . tem pera tu re  of gas tu rb in e  in le t are illu stra ted  b y  tables 
an d  diagram s for open-cycle system s. E xpected  efficiencies of steam  and  gas cycles 
a re  also com pared a t  in le t tem peratures up  to  2000° F ., showing th e  im proved efficiency 
a t  th e  h igher tem pera tu re  w hich m ay  be expected of gas cycles w hen such operation 
becom es a  p ractica l possibility. Effects of a ir tem pera tu re  on th e  th erm al efficiency 
of th e  open-cycle gas tu rb ine  are also illustra ted .

T he relatively  low operating  pressure and  consequent large volum e of gas which 
has to  be handled  by  th e  open-cycle gas tu rb in e  m eans th a t,  for a  given o u tp u t, th e  
p iping and  blading of th e  tu rb in e  in le t are large in  com parison w ith  th e  steam  turbine. 
T he ra tio  of exhaust to  in le t volum e is, however, m uch sm aller in  th e  cases of th e  gas 
tu rb ine , m aking for a  balanced blade p a th . T he large b lade dim ensions lim it .the 
m axim um  o u tp u t of th e  open-cycle, single-flow com bustion gas tu rb in e  to  approx i­
m ately  7500 kw., b u t there  is a  possibility  th a t  th e  in jection  of liquids m ay ex tend  th is  
considerably.

T he closed cycle offers a  m ethod  of increasing th e  m axim um  capacity  of th e  open 
cycle b y  enabling h igher w orking pressures to  be utilized. T he system , which is 
u tilized by  E cher W yss, a  Swiss firm, is described and  illustra ted . The possibility  of 
using a  gas w ith  m ore suitable p roperties (density, specific h eat, and  th erm al conduc­
tiv ity ) th a n  a ir is m entioned. H ydrogen is a  possibility. A  closed-eyele system  
devised b y  W’estinghouse is also described an d  illustra ted . ,

Com bustion-gas tu rb in e  contro l can  be sim ple an d  reliable, consisting only of control 
of gas tem pera tu re  b y  regulating  th e  ra te  of fuel supply. Efficient p a rtia l load p e r­
form ance can  be ob tained  by  com bining a  variable-speed tu rb in e  driving a  compressor 
w ith  a  constant-speed tu rb in e  driv ing  a  generator. H igh  efficiency in  closed cycle 
can  be m ain tained  b y  reducing gas pressures as th e  load is reduced. Possible applica­
tions of gas tu rb ines, w ith  no tes on advantages and  disadvantages, to  locomotives, 
airplanes, sh ips’ drives, pow er production , and  general industria l w ork are tab u la ted  
and  discussed, w ith  no tes on th e  ty p e  of fuel required  from  operational an d  econom ic 
aspects.
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I t  is p o in ted  o u t th a t  u p -to -date  experience w ith  gas tu rb in es h as been  lim ited  to  
special applications, an d  m uch  developm ent w ork  rem ains to  be  carried  o u t to  im prove 
th e  system s an d  to  develop th e  b est system  for each application .

D evelopm ents, especially in  th e  h ig h -tem pera tu re  range, m u st obviously aw ait the  
post-w ar era, b u t th ere  is no d oub t th a t  gas tu rb in es are destined  to  p lay  an  im p o rta n t 
role in  pow er p lan ts  of th e  fu tu re . R- A. E .
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FORTHCOMING MEETINGS.

W ednesday, 18th A pril, 1945. Joint Meeting with the British Rheologists’
Cluh. (F u rth e r particu lars to  be announced.)

W ednesday, 9 th  May, 1945, a t 5.30 p .m . “ Code of Electrical Practice for 
the Petroleum Industry,” b y  A lan D. M aclean, A .I.E .E . (Fellow).

W ednesday, 13th Ju ne , 1945, a t  5.30 p .m . “  H.D. Lubricating Oils,”  by 
Special Sub-Com m ittee of th e  S tandard iza tion  Com m ittee.

All the above meetings will be held a t 26, Portland Place, W .l.

S t a n l o w  B r a n c h .

W ednesday, 18th A pril, 1945. Annual General Meeting, followed b y  
“ Education for the Industry,” by F . H . Garner, O .B .E ., Ph.D .

APPLICATIONS FOR M EM BERSHIP OR TRANSFER,

The following have applied for transfer or admission to  the 
Institu te. In  accordance w ith the By-Laws, the proposals will no t 
be considered until the lapse of a t least one m onth after the publica­
tion of this Journal, during which tim e any Fellow, Member, or 
Associate Member may communicate by le tter to the Secretary, for 
the confidential information of the Council, any particulars he m ay 
possess respecting the qualifications or suitability of the candidate.

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

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

Membership.

A d l i x g t o n ' ,  D ennis George, R esearch  Chemist, A nglo-Iranian  Oil Co., L td .
(W . H . Thomas ; A . R . Javes.)

A i n s w o r t h , Jo h n  A lfred, Senior A ssistan t, Public C ontrol D ept. (Petroleum  
Division), L.C.C. (S. G. Burgess ; R . ,4. Thomas.)



A r c h e r ,  F rederick  Stanley , R esearch C hem ist, L obitos Oilfields L td . (1 . 
B iske ; J .  C. Wood-Mallock.)

B a r b ,  K en n eth  W illiam , Geologist, T rin id ad  Leaseholds L td . (H . C. H . 
Thom as ; H . H . Suter.)

B eo w n , D orothy, R esearch  Chem ist, M in istry  of Supply . (D. Clayton ;
H . F . Jones.)

B r u n n e r , C hristopher T ath am , M anager, P e tro leu m  B oard  S ecre taria t.
(F. H . Garner ; E . B . Evans.)

B u r ö e s s , B ruce H enry , R esearch  P h ysic ist, Esso E u ro p ean  L abora to ries.
(.H . C. T e t t ; W . E . J .  Broom).

C r o m w e l l , O., E ngineer, Shell Co. o f W est A frica L td . (H. A . Blackmore ; 
W . T . Jarrett.)

D a v i e s , W . R . Chief E ngineer, Shell Co. of W est A frica L td . (H. A . Black- 
more ; W . T . Jarrett.)

G r i f f i t h s , Jo h n  Cedric, P e trog rapher, T rin id ad  Leaseholds L td . (H. H . 
Suter ; F . Morton.)

H e i l i , E rn est A lbert, Engineer, Schlum berger-Surenco, T rin id ad . (H. C. H . 
Thom as ; J .  E . Sm ith.)

H o l m e s , A rth u r N orm an, C hem ist, Shell R efin ing & M arketing  Co., L td . 
(H . E . F . Pracy ; L . J . B lack.)

L a n c a s h i r e , E ric  Peak , M echanical E ngineer, P e tro leu m  B oard . (E . 
Thornton ; R . B . Southall.)

M a c k a y , W illiam  M ackenzie, Senior O perator, T rin id ad  Leaseholds L td . 
(J . B . Christian ; B . G. B anks.)

M a c m i l l a n , R ich ard  B u tle r, Chem ist, T rin id ad  Leaseholds L td . (W . K .  
D ykes ; L . R . Pocock.)

N e t h e r s o l e , H arrison  Jo h n  H astings, E ngineer, T rin id ad  Leaseholds L td . 
| H . C. H . Thom as ; F . M orton).

P a r k , W illiam  H utcheson, M echanical E ngineer, Shell R efining & M arketing  
Co., L td . ( J . A . Oriel ; J .  W . Vincent.)

P o t t , A nthony  F red  D oran, R esearch  Physic ist, Esso E uro p ean  L abora to ries. 
(H . C. T e t t ; W . E . J . Broom.)

S m i t h , E dw ard  A rchibald , M ajor, R .A.S.C. (H. F . J o n e s ; H . C. Tett.)

S m i t h , Jo h n , Engineer, N a tio n a l Gas & Oil E ngine Co., L td . (E . J .  D unstan ; 
N . A .  Clegg.)

T a y l o r , H en ry  Browne, W orks D irector, A lexander D uckham  & Co., L td . 
(J. S . S . Brame ; J . E . Duckham .)

W i l k i n s o n , H orace E llio t, M echanical E ngineer, Shell G roup. (H . de W ilde ; 
J .  B . K ay.)

W i l l i a m s , Jo h n , M echanical Engineer, U n ited  B ritish  Oilfields o f  T rin id ad  
L td . (C . R . M iddleton ; G. F . Hazzard.)

W o r s l e y , F ra n k  K ey te , Chief Engineer, K ern  T rin id ad  Oilfields L td . (A . J . 
R uthven-M urray ; C. R . M iddleton.)

Y a t e s , H arold , A naly tical C hem ist, W areing  B ros. & Co., L td . (E . J .  
D unstan ; G. H . Harries.)
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Transfers.
H a b  k e s s , Jo h n  M aekay, Chem ist, L obitos Oilfields L td . (J . C. Wood- 

M allock ; J .  S . Parker.)

H a z z a r d , Geoffrey F rancis, Chief Chemist, U n ited  B ritish  Oilfields of T rin idad 
L td . (C. B . M iddleton ; L . H . Hersch.)

M EETINGS OF COUNCIL.

An Ordinary Meeting of Council was held a t 26, Portland Place, 
W .l. on 3rd November, 1944, w ith Professor F. H. G am er (President) 
in the  Chair. There were also p re se n t: Messrs. Ashley Carter. 
G. H . Coxon, T. Dewhurst, A. E. Dunstan, E. J . D unstan (Northern 
Branch), E. A. Evans, Sir Thos. H. Holland, Messrs. H. Hyams, 
V. C. Uling, J . S. Jackson, J . A. Oriel, J . S. Parker (Stanlow Branch), 
C. A. P . Southwell, F. B. Thole, A. Beeby Thompson, R. R. Tweed.

A Report was received from the Publication Committee and a 
recommendation to  purchase new books for the L ibrary approved.

A Ordinary Meeting of Council was held a t 26, Portland Place, 
W .l. on 13th December, 1944, w ith Professor F. H. Garner (President) 
in th e  Chair. There were also p re se n t: Messrs. Ashley Carter, 
T. Dewhurst, A. E. Dunstan, E. A. Evans, H . Hyams, V. C. Illing, 
J . S. Jackson, J . A. Oriel, E. R. Redgrove, C. A. P. Southwell, 
F . B. Thole.

Reports were received from the Branches, Election, Finance and 
Standardization Committees.

E ight Members, four Associate Members and eleven Students 
were elected, and one transfer from Associate Member to  Member 
approved.

An Ordinary Meeting of Council was held a t 26, Portland Place, 
W .l. on 10th January, 1945, with Professor F . H. Gam er (President) 
in the Chair. There were also present; Messrs. G. H . Coxon, T. 
Dewhurst, A. E. D unstan, E. A. Evans, E . B. Evans, H . Hyams, 
J . S. Jackson, J . A. Oriel, J . S. Parker (Stanlow Branch), R . B. 
Southall (South Wales Branch), C. A. P. Southwell, H. C. Tett, 
F. B. Thole, A. Beeby Thompson, G. H. Thornley (Northern Branch), 
R. R. Tweed, W. J . Wilson.

Reports were received from the Finance, House and Engineering 
Committees.



PERSO N A L NOTE.

Professor W . M. G u m m i» , holder of th e  “ Y o u n g ” Chair of 
Technical Chemistry a t th e  R oyal Technical College, Glasgow, has 
been appointed  by th e  Governors of th e  College as D irector o 
th e  School of Chemistry.

A RTH U R W . EASTLAKE, 

ASHLEY CARTER.

Joint Honorary Secretaries.

j v  in s t it u t e  n o t e s

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

METERS
FOR

PETRO LEUM  
PRO D U CTS

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

FLOW CONTROL PROBLEMS 
OUR SPECIALITY

Illustration shows Motor-driven Port­
able Unit with A ir Elim ination Device.

•
HEAD OFFICE A N D  W O R K S :

B E L L E  I S L E  

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

Telephone: W EStern 4022 . Telegrams: H Y D R O N Y L  ' K E N S  ’ LONDON

Kindly mention this Journal when communicating with Advertisers.
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H R .

HEAT-RESISTING 
STEEL

for Tube Supports,
Heat Exchangers, 
etc.

HADFIELDS LTD. E A S T  H E C L A  W O R K S

S H E F F I E L D .
No. 2 5 1 5 .

STEELS FOR THE OIL INDUSTRY

M AN GAN ESE  
S TEEL

•' > ’ Supreme Material forE R A  ^  Trade Mark _ , r  . . . .  . _ ..Sprocket Wheels, Pulleys
C .R .  and various parts subject

NON-CORRODING STEEL to wear
for Thermowells.

T O W E R  P A C K I N G S
L E S S IN G  A N D  P L A IN  C O N T A C T  R IN G S  F O R  ALL P U R P O S E S



NEWMAN-MILLIKEN GLANDLESS  
LUBRICATED PLUG VALVES ON 
AN OIL DISTRIBUTION MANIFOLD

Newman-Milliken Valves are 
deservedly popular with oil 
field engineers because, unlike 
all other valves of this type, the 
Newman-Milliken employs a 
parallel plug which is never 
raised from its seating during 
operation. Consequently no 
grit or foreign matter can enter 
between the valve seating sur­
faces and cause jamming or 
“ freezing.”  Newman-Milliken 
Valves are made in a variety of 
patterns and metals suitablefor 
all oil field services, particularly 
for “ Christmas trees”  and mud 
lines up to 3,000 lbs. working 
pressure per square inch. Full 
details gladly sent on request.

Sole Makers 
under licence, 
excluding the 

U.S.A.

Newman, Hender & Co. Ltd.

C O N T I N U O U S  W A S H I N G
Hol ley Mot t  P lants  are 

efficiently and continuously 

washing millions of gallons 

of Petroleum products daily. 

Designed for any capacity. 

May we submit schemes to 

suit your needs?
J* * * »  _ ¿'-VC”  -

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

Continuous Counter-Current P lan t
Telegrams:

“ Typhagitor, Fen, London.”  World-Wide Licensees, H .M. CONTI N UOUS PLANT L™
Telephone: Royal 7371/2. p Q U R  L L O Y D S  A V E N U E ,  L O N D O N ,  E .C .3 .

Kindly mention this Journal when communicating with Advertisers.
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WORTHINGTON-SIMPSON
PUMPS FO R  PIPE LINE 
a n d  REFINERY SERVICE

W orthington-Simpson have had long Experience in 
designing and building special pumps to suit this service.

Power driven or Direct Acting Steam Driven Pumps for Crude 
Oil, Gas Oil, H eavy W ax D istillate and Reflux, Residue and  
Blending duties, for both Atmospheric and Vacuum operation. 
High Efficiency Centrifugal Pumps for h ighest pressures and

temperatures.

Rotary Gear Pumps with Double H elical Rotors.

Steam Jet Air Ejectors.

De-W axing and Heat Exchange Auxiliaries.

WORTHINGTON-SIMPSON LTD., NEWARK-ON-TRENT

Kindly mention this Journal when communicating with Advertisers.

YORKSHIRE ” TUBES
in Copper, Brass, A lu­
minium, Cupro-Nickel, 
Aluminium-Brass, Phos- 
pher Bronze and all 
non-ferrous Alloys.
Strong Light Aluminium 
Alloys.

also

YORKSHIRE” COPPER 
TUBES AND FITTINGS

(Pat. No. 419521)
Ideal for Technical and 
Special Plant installation.

V ll



THE MOST ADVANCED TECHNIQUE IN

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

W. T. FRASER & CO. LTD., DAGENHAM, ESSEX.
TAS/FS.2Ó2

Kindly mention this Journal when communicating with Advertisers.



TELEPHONE : CENTRAL 3282.

Branch Offices, Agents or Representatives in all p rincipal cities at home and abroad.

Kindly mention this Journal when communicating with Advertisers.

BABCOCK & WILCOX LTD.
M AN UFACTURE

COM PLETE STEAM RAISING PLANTS 

OF EVERY DESCRIPTION
FOR LAND AN D  MARINE SERVICE

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

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

other Special Fuels.

Soot Blowers for Manual or
Automatic Operation. 

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

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

W O R K S  : R EN FR EW  & DUM BARTON, SCOTLAND 
& REGENTS PARK, N.S.W ., AUSTRALIA

Head Office:—
BABCOCK & WILCOX, LTD. 

BABCOCK HOUSE, 

FARRINGDON STREET, 
LONDON, E.C.4.
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9K G A LE
D ILA TO M ETER

The rapid development of 
new alloys necessitates a full 
knowledge of their thermal 
behaviour.

Designed by Prof. R. C . G A L E ,  
A .C .G .I ., F .R .I.C .

Late Military College of Science, Woolwich.

D IAL GAUGE

PERM AN T O R  
INVAR" RODS

PERMANT
o r 'in v a r ”
HEAD

SIL IC A  TUBES

THERM OCOUPLE

TEST  P IECEThe Gale Dilatometer has 
proved of value in measuring 
the linear expansion of solids 
and in the examination of 
anomalous expansion in steels. It is of robust construction and is direct 
reading. A  temperature range up to 1000° C. may be investigated.

Please apply for details.

G r if f in  andXvrLOCK C ä
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

Kemble St., W .C .2  19 Cheetham Hill Rd., 4 45 Renfrew St., C.2 7 Teviot Place, I
Established as Scientific Instrument Makers in 1826 

B I R M IN 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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operating
troubles

SENIOR ECONOMISERS LT?
II, SOUTHAMPTON ROW, LON DON, W. C

-
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CRAIG (Estab. 1868)
PETROLEUM 
REFINERIES AND EQUIPMENT

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

Heaters, Reboilers, Condensers, Coolers
Fractionating Columns
Stabilizers
Double-pipe Chillers and 
Exchangers of all types

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

U.S.A. ASSOCIATES 

The Koch Engineering Co., W ichita, Kansas
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G A HARVEY&C T D  WOOLWICH R?
LONDON.S.E.7.O^(LONDON)

■ ■

Pressu re  Vessels and 
Fractionating Towers for 
the Oil and Chemical 
Industry.
Welded work to Lloyds 
Class I Code.
Our La bo ra to ry  is 
equipped for all mechan­
ical and chemical test­
ing, microscopical and 
radiological inspection. 
Send for List 750PY.

' -

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



JOHN C.STEIN Ł CO. LTD. BONNYBRIDCE, SCOTLAND

rnoces
N ETTLE (42/44%A I203) Fire­
brick is Highly Refractory 
(Seger Cone 34/35) and com­
bines Resistance to Spalling 
and Corrosion with Volume—  
Stability and Accuracy of 
Shape. Jointed with “ N ET T LE ”  
Refractory Cement, it is recom­
mended with confidence for 
Oil-Fired Furnace Linings.
In cases where exceptionally 
high temperatures are experi­
enced, we recommend “ STEIN  
SILLIM AN ITE ”  (62/63%AI 203) 
and where conditions are easier. 
“ T H I S T L E ”  (35/37% A I 20 3) 
Firebrick.
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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 with 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 York 17, N.Y., U.S.A.
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is the name far Tanks

We design and build accurately made 
storage Tanks for the Petroleum  
Industry. W e offer the experience 
and ability the Petroleum  Industry 
needs. Our service covers every type 
o f Tank and Steel-plate Product.

W HESSOE FOUNDRY &  ENGINEERING CO. ETD.
H e a d  O f f i c e :  D A R L I N G T O N  E N G L A N D
Lo n d o n  O f f i c e  : 2 5  V I C T O R I A  S T R E E T ,  W E S T M I N S T E R  S.W.l
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y y  H E N ,  m a n y  y e a rs  a g o , w e  
f ir s t  in tro 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  slo g an  ‘ ‘ T w ic e  
as s t r o n g ,”  w e d id  n o t  a n t ic i­
p ate  t h a t  w e w e re  to  b e co m e  
w o r ld  p io n e e rs  o f a  la rg e  in ­
d u s try .

S in c e  t h a t  t im e  w e have  m ad e  
and  d is t r ib u te d  l i t e r a l ly  h u n ­
d re d s  o f m ill io n s  o f  o u r  
“  N e w a ll H it e n s ile  ”  heat-
tre a te d  ste e l b o lts . O u r  la te r  
d e v e lo p m e n ts  —  “  N e w a llo y ,”  
“  N e w a lla s t ic  ”  and  “  N e w a ll  
H i- t e m ”  —  a re  re co g n ise d  by  
e n g in e e rs  as b o lts  ha v in g  v e ry  

sp e c ia l q u a lit ie s . E a c h  ty p e  o f  
b o lt  is b rand ed  w it h  its  o w n  
d is t in c t iv e  m a r k .
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EDECO-LEGRAND O IL  W E L L  P U M P IN G  U N IT S
FULL RAN GE CO VER IN G  ALL  LOADS A N D  PUM PING C O N D IT IO N S

O U T S T A N D IN G  F E A T U R E S :
Fully Equalised Motion Easy Accessibility
Roller Bearing Patented W ris t  Pin Minimum Shipping Space
Complete Dust and W eather Proofing A.P.I. Specification

•
Manufactured in association with David Brown & Sons (Huddersfield) Ltd., 

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

•

L E G R A N D  S U T C L I F F  & G E L L  L T D .
SO UTH ALL, M ID D X. Phone: Southall 2211 

Associated with
E N G L I S H  D R I L L I N G  E Q U I P M E N T  C O .  LTD .
W ALTO N-O N-THAM ES, SURREY . Phone : Walton-on-Thames 860
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W ELDED VESSELS

W ELD ED  STEEL  STO RAGE  
AND PROCESS VESSELS  

LARGE DIAM ETER PIPES, ETC.
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This small tube holds great potentialities in every 
works or lab. As illustrated, for instance, it employs 
a control current of l-l watts to switch in or out a 
load of up to 3 Kw „ AC or DC, silently, as often as 
you like and without sparking or deterioration. A 
new and powerful servant whose attainments are 
more fully set out in our technical publication 
VU. 10/13. W rite  for your copy to-day.
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