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Geology and Development.
3 8 4 .*  H e a r t  M o u n ta in  a n d  S o u th  F o rk  T h ru sts , P a r k  C oun ty , W y o m in g . W . G .
P ie rce . Bull. Amer. Ass. Petrol. Beol., N ovem b er 1941 , 2 5  (11), 2021-2045.— B e tw een  
V e lio w sto n e  N a tio n a l P a rk  an d  th e  B ig  H o rn  B a s in , th e  So u th  F o rk  napp e w ith  up 
to  3800 ft . o f beds, m a in ly  shales, o f Sun d an ce  (Ju ra s s ic ) to  C o d y (C re taceo u s) age, 
in c lu d in g  a  recu m ben t a n tic lin e , has m oved  to w ard s th e  south-east, being  d ive rte d  
fro m  an  e a s te rly  d ire c tio n  b y  th e  R a ttle s n a k e  a n tic lin e . W h e n  v ie w e d  o ve r a  s tre tch  
o f se ve ra l m iles, th e  sole o f th ru s tin g  is seen to  u n d u la te , an d  in  th e  zone o f fra c tu re , 
som etim es o n ly  2 ft . th ic k , q u artz  pebb les an d  bou lders, before  b reak in g , seem  to  
h a ve  acted  as “  ball-bearings ”  upon w h ich  h o riz o n ta l d isp lacem en t w as fa c ilita te d . 
M o vem en t w as com p leted  before dep o sitio n  o f th e  la s t o f th e  W a s a tc h  sandstones 
w h ich  are  te rre s tr ia l an d  co n ta in  a L o w e r Eo cen e  fau n a , in c lu d in g  Coryphodon, 
Eohippus, Heptodon, Homogalax, an d  Lambdotherium.

T h e  subsequent H e a rt M o u n ta in  th ru s tin g , w h ich  to o k  p lace  n ea r th e  close o f the 
L o w e r Eo ce n e , b ro u g h t a  fa ir ly  h o riz o n ta l sheet o f O rd o v ic ian  to  M ississ ip p ian  rocks, 
up  to  1300 ft . th ic k , a  d istan ce  o f 34 m iles eastw ard . In  S u n lig h t B a s in  th e  sole 
w as su b te rran ean , b u t e lsew here th e  th ru st-sheet m oved  across an  erosion surface, 
p ro b ab ly  o f lo w  re lie f, up on  such  e a rlie r s tru ctu res  as th e  larg e a n tic lin es  o f the  
R a ttle s n a k e  and  P a t  O ’H a ra  M o u n ta in s an d  th e  sm a lle r Shoshone a n tic lin e . Peb b les 
in  u n d e rly in g  cong lom erates w ere  sh a tte red  b y  th e  th ru s tin g , an d  n ea r D ead  In d ia n  
C reek  a  150-ft. lim esto n e  cong lom erate , eroded  fro m  th e  ad van cin g  m ass, w as deposited  
in  fro n t o f it , an d  fin a lly  over-rid den . T h e  ro o ts o f th e  napp e are  concealed , p ro b ab ly  
un der th e  vo lcan ics  o f th e  A b sa ro k a  M o u n ta in s . T h e  “  e a rly  b asic b recc ia ,”  M id d le  
Eo cen e  ( ? ), w as e ru p ted  fro m  fissures an d  ve n ts  o f irre g u la r shape, com m on ly a lign ed  
a long  north-w est-south-east zones o f c ru s ta l w eakness. M o vem en t o f th e  b reccia  is 
reg ard ed  as h a v in g  tilte d  som e lim esto n e  b lo cks n ea r th e  ve n ts . A . L .

385.* P o st- A p p a la c h ia n  F a u lt in g  in  W este rn  K e n tu c k y . R . R h o ad es and  A . J .  
M is tie r. Bull. Amer. A ss. Petrol. Oeol., N o vem b er 1941 , 2 5  (11 ), 2 0 4 6 -2 0 5 6 .— T he 
D e vo n ian  to  U p p e r C arb o n ife ro us ro cks in  th e  O h io , Tennessee, an d  C um berland  
R iv e r  reg ions o f W e s te rn  K e n tu c k y  are  co m p lex ly  fa u lte d , e sp ec ia lly  n ea r th e  O hio 
R iv e r , w here  th e  m a jo r fra c tu re s  co n tin u e  fo r m an y  m iles an d  fau lt-b lo cks show 
d isp lacem en ts som etim es exceed ing  1000  ft . T h e  m a in  b lo ck s a re  crossed b y  a 
m osaic o f sm alle r, u su a lly  v e r tic a l fa u lts . A  fo rm e rly  con tin uo us, unconso lidated  
co ve r o f U p p e r C retaceous— T uscalo osa c la y e y  g ra ve ls  U n co n fo rm ab ly  o ve rla in  b y 
R ip le y  fine  sand  w ith  a rg illa ceo u s in te rca la tio n s— an d  o f T e rt ia ry  g rave ls  fu rn ish  
lit t le  c le a r evid en ce  of fau lt-p lan es, a lth o u g h  m aps p rep ared  u n d er Jills o n , w ho 
in s is te d  th a t som e o f th e  fa u lts  w ere  s t ill a c tiv e , show  th e  O ak lan d  fa u lt cu ttin g  the 
Tuscaloosa. R o b e rts  lo ca ted  M esozoic and  la te r fa u lts  b y  ju x ta p o s itio n  o f M issis­
s ip p ian  and  C retaceous an d  b y  h ig h  lo ca l d ips in  th e  T uscaloosa. S lu m p in g  obscures 
m ost sections unless in  recen t cu ts, b u t, fro m  th e  la tte r, new  evid en ce  is d raw n  con­
cern ing  in tra-T uscaloosa fau lts , dow n-th row s o f R ip le y  ag a in st T uscaloosa, and 
p robab le th ro w s of T uscaloosa an d  R ip le y  ag a in st M ississip p ian  re s id u a l ch e rt and  
c la y . S in ce  th e  pre-Cretaceous su rface  w as o f s lig h t re lie f, concealed  fa u lts  m a y  
also be deduced fro m  zones o f sudden th ick e n in g  in  th e  T usca lo osa , p ro b ab ly  in d ic a t­
ing  m ovem ent com iected  w ith  th e  in te rm itte n t d eve lopm en t o f th e  M ississip p i em - 
b aym en t. C la y  an d  pebble d ykes up  to  9£ ft. w ide p ro v id e  p roo f o f ea rth q u ake  v ib ra ­
tio n s though  n o t n ecessarily  due to  m ovem ent of ad ja ce n t fau lts . T hese sed im en tary 
d ykes trave rse  th e  P lio cen e  ( ? )  te rrace  g rave ls , b u t n o t those o f P le is to cen e  a g e , 
h ave  num erous o ff shoots, and  m ay  be in c lin ed  a t as m uch  as 4 5 °. A . L .

3 8 6 .*  N on -M arin e  O rig in  o f P e tro le u m  in  N orth  S h en si, a n d  th e  C re ta ceo u s  o f S ze ch u a n ,
C h in a . C. H . P a n . Bull. Amer. Ass. Petrol. Oeol., N ovem b er 1941 , 2 5  (11 ), 2 0 5 8 -  
2068.— T h e  m arg ins of th e  b asin  o f N o rth  Shensi show  C am b ro -O rd o vician  lim estones 
an d  a Perm o-C arbon iferous coal series. T h e  fillin g  o f th e  ce n tra l p a rt is non-m arine : 
Sh ih ch ien fen  p urp lish-red  sandstone, ab o u t 600 m . (P e rm ia n ); Y en eh an g  grey 
cross-bedded sandstone w ith  p lan ts , lam e llib ran ch s, an d  fish-scales, ab o u t 1270  m  
(U p p e r T r ia s s ic ); W a y a o p u  coal-bearing  beds, 850 m . (R h a e tic  an d  L ia s ) ; A n tin g
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red sandstone and  arg illaceo us lim estone w ith  Pholidophorus, 80 m . (U p p e r Ju r a s s ic ); 
P a o a n  red  sandstone an d  shale, ab o u t 2000 m . (C re ta ceo u s ); red d ish  c la y  an d  loess 
(U p p e r P lio cen e-P le isto cen e). T h e re  are  w id e ly  sca tte red , b u t m ino r, o il seeps from  
e ig h t horizons, fiv e  in  th e  Y en ch an g  an d  th ree  in  th e  W a y a o p u . A s  th e re  is no in tense 
fo ld in g  o r fa u ltin g  th e  o il p ro b ab ly  com es fro m  la cu s trin e  shales n ea r th e  o il sands. 
I t  co u ld  n o t h a ve  m ig rated , w ith o u t d iss ip atio n , from  • th e  deep Palaeozo ic m arin e  
beds under th e  th ic k  sandstones an d  shales o f th e  Sh ih ch ien fen  series. F a vo u ra b le  
s tru ctu res seem  ra re . T h e  o ldest w e ll a t Y en ch an g  has y ie ld e d  0-3 b rl./ d a y  fo r 
20 ye a rs . T h e  g reatest in it ia l y ie ld  from  a w e ll w as 34 b rl./d ay , b u t th is  soon decreased 
to  1 b rl.

In  Szechu an  p ro v in ce  n ew  in d u strie s  are  g ro w ing  up  an d  it  is s t ill hoped  to  fin d  
co m m ercia l o il on  a sm all scale. T h e  succession is ': Fe ih s ie n k u an  p u rp le  shale and  
th in  lim estones w ith  Pseudomonotis, ab o u t 200 m . (L o w e r T r ia s s ic ); C h ia lin g ch ian g  
lim estone an d  d o lom ite , co n ta in in g  fo ram in ife ra  an d  lam e llib ran ch s, ab o u t 600 m . 
(M id d le  to  e a rly  U p p e r T ria ss ic ) ; H s ia n g ch i g reyish  coarse sandstone, d a rk  shale, 
th in  coals, ab o u t 500 m . (L o w e r Ju ra s s ic ); T z u liu ch in g  g rey  an d  red  sh ale  an d  sand ­
stone, fo llo w ed  up w ards b y  C h ia tin g  red  beds w ith  som e b la ck  shale an d  th in  lim e ­
stones y ie ld in g  th e  fresh w ate r shells Gyrena an d  Unio, o ve r 2000 m . (C re taceo u s). 
T w o  seepages are  kn o w n  n ea r a n tic lin a l axes in  red  T z u liu ch in g , an d  th ir ty  w e lls  o f 
ab o u t 70 m . h a ve  been d rille d , tw o  o f w h ich  y ie ld e d  67 b rl. before exh au stio n . T h e  
source is p ro b ab ly  in  T z u liu ch in g  lim estone. T h e re  a re  also  rep o rts o f o il-sands in  
th e  C h ia lin g ch ian g  an d  th e  H s ian g ch i fo rm ations o f th e  Fu sh u n - Lo sh an  area , w here 
th e  o il p resu m ab ly  o rig ina tes from  th e  m arin e  T ria ss ic .

N o rth  Sh en si an d  Szechu an  b o th  p roduce sa lt, and  th e  co n nate  w a te r o f th e  fo rm er 
fie ld  is  g e n e ra lly  sa lin e , so th a t co n cen tra tio n  to  a  s a lin ity  o f 3000 p .p .m . m ay  h ave  
a llo w ed  anaerobic b acte ria  to  tran sfo rm  o rgan ic rem ains in to  p etro leu m . In  fresh  
w a te rs  o n ly  co a l an d  oil-shale m ay  be p roduced , since o rd in a ry  b a c te ria l d ecay  does 
n o t rem ove a  su ffic ien t am o un t o f th e  tissues o f p lan ts  o r a p p re c ia b ly  a c t on fa ts . 
A  secondary co n sid e ratio n  is th a t o rgan ic m a tte r in  lacu strin e  sed im en ts m ay  o ften  
exceed  th a t o f m arin e  deposits. A . L .

3 8 7 .*  G ra y w a ck e s  a n d  th e  P e tro lo g y  o f th e  B ra d fo rd  O ilfield, P e n n sy lv a n ia . P .  D .
K ry n in e . Bull. Amer. A ss. Petrol. Geol., N ovem b er 1941, 2 5  ( I I ) ,  2071-2074.— I t  
is p o in ted  o u t th a t th e  T h ird  B ra d fo rd  San d  (U p p e r D e vo n ian ) w as dep osited  as a 
series o f coalescin g  sm a ll d e ltas a long  a  subsid ing  sh ore line  w h ere  ra in fa ll m ay  h ave  
been h e a vy , n o t as a  d e lta  lik e  th a t o f th e  M ississip p i o r lik e  F e ttk e ’s tw o-lobed  
d e lta . A  co n trast is d raw n  b etw een  th e  g reyw ackes o f th is  d eposit an d  th e  quartzose 
sandbars stu d ied  b y  P . A . D ick e y  in  th e  T itu s v ille  q uad ran g le . I t  is em phasized  
th a t th e  c la s tic  frag m en ts in  g reyw ackes ty p ic a lly  in c lu d e  ro un ded  o r an g u la r p ieces 
o f o th e r ro cks such  as shale, s la te , sandstone, ch ert, q u artz ite , m ica , iro n  ores, as in  
th e  B ra d fo rd  g reyw acke , as w e ll as basic an d  o th e r igneous shards, in  an  arg illaceo u s 
b in d in g . N um erous references are  g iven , in c lu d in g  one, h is to ric a lly  im p o rta n t, to
C . F .  N eu m an n ’s Lehrbuch der Geognosie (1850). A . L .

3 8 8 .*  M iss iss ip p ia n  F o rm a t io n s  [w ith  R e e f-K n o lls ]  o f S a c ra m e n to  M o u n ta in s , New  
M exico . L .  R . L a u d o n  an d  A . L .  B o w ste r. Bull. Amer. Ass. Petrol. Geol., D ecem b er 
1941, 2 5  (12 ), 2107-2160, w ith  B ib lio g ra p h y .— T h e  Sacram en to  range ru n s so u th  
from ’ th e  igneous p eak  o f S ie rra  B la n c a , in  S o u th  C en tra l N e w  M ex ico , an d  fo r th e  
m ost p a rt a long  it  M ississip p ian  lim estones d ip  eastw ard s a w a y  fro m  a  w este rn  fau lt-  
scarp . T h e y  re st u n co n fo rm ab ly  on th e  P e rch a  shales (D e vo n ian ), b u t a re  in  no p lace  
in  co n ta ct w ith  th e  b asa l P e rc h a  s ilts , o r w ith  th e  u n d e rly in g  N ia g a ran  (S ilu r ia n ) 
lim eston e. T h e  u n co n fo rm ity  is  m arked  b y  an  oxid ized  zone w ith  p h o sp h atic  co n ­
cretio n s an d  som e fish- teeth . T h e  M ississip p ian  is o ve rla in , w ith  sh arp  u n co n ­
fo rm ity , b y  P e n n sy lva n ia n , an d  in  h o llo w s o f th e  su rface  o f co n ta ct th e re  a re  ch e rt

^ ^ t ^ L n w e r  C arb on iferous th e  species com prised  in  K in d e rh o o k  an d  O sage fau n as 
re sp e c tive ly  a re  a lm o st e n tire ly  d iffe ren t, th o u g h  ancesto rs o f sp ecialized  O sage fo rm s 
o ccu r in  th e  e a rlie r fo rm atio n . T h e  Osage y ie ld s  d ive rs ifie d  crm o id s, in c lu d in g  
h ig h ly  ad ap ted  typ e s  lik e  Butrochocnnus chrystyi an d  Uperoorinus pyriform is, an d  
p onderous b ranch io po ds lik e  Spirifer rowleyi an d  S . grimesi. F ro m  th e  A p p a la ch ian s
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to  th e  w estern  U n ite d  S ta te s , fo llo w in g  an  ero sion al b reak , beds o f O sage age o ve rlap  
w id e ly  up o n  o ld er beds, so th a t th e  K in d e rh o o k  has a  d efin ite  u p p er lim it.

T h e  C ab alle ro  fo rm atio n  o f th e  Sacram en to  M o u n ta in s belongs to  th e  K in d e rh o o k , 
and  consists o f n o d u lar, g rey, sh a ly  lim estone, ab o u t 50 ft. th ic k  a t th e  ty p e  section  
in  D ead m an  C an yon . R e-w orked  C ab a lle ro  sed im en ts ap p ear in  th e  base o f the  
A lam ogordo , w h ich , to g e th er w ith  th e  succeed ing  A rce n te  an d  D o n a  A n a  m em bers, 
co n stitu tes th e  L a k e  V a lle y  fo rm atio n  o f Osage age. C h a ra c te ris tic a lly  th e  A rcen te  
is o f so ft g rey  silts to n e  and  shale, w h ile  th e  D o n a  A n a  is h a rd  c rin o id a l lim eston e w ith  
ch ert and  sm all b ioherm s. T h e  A lam ogordo  is m ore v a rie d . In  th e  ty p e  section 
it  begins w ith  Taonurus s ilts , ab o u t 25 ft ., an d  these a re  fo llo w e d  b y  b la ck  ch e rty  
lim estone, 17 ft ., w h ich  expands la te ra lly  in to  m a in ly  b io herm  (ree f-kn o ll) accu m u la ­
tion s w ith  m ax im um  th ickn ess, as in  th e  S a n  A n d reas C an yo n , o f ab o u t 200 ft. The 
b ioherm  hum m ocks h ave  fa ir ly  fla t bases, fro m  ab o u t 1  f t . in  d iam ete r to  1  m ile 
across, an d  to w ard s th e ir o u te r m arg ins, w h e re  fo ssils increase in  nu m b er, d efin ite  
bedding  can  o ften  be recognized, w ith  d ip s o f as m u ch  as 40 ° on  th e  w est sides, w h ich  
seem  to  h a ve  faced  p re va ilin g  cu rren ts o r w aves. A w a y  fro m  th e  exposed side the 
b ioherm  m a te ria l fingers in to  fine-bedded g rey  c rin o id  lim esto n e, w h ich  th in s  and 
passes u n d ern eath  a  green c rin o id a l sand . L im esto n e  co n g lom erates also  occur 
close to  th e  b ioherm s, b u t in  a t p resen t u n p red ictab le  re la tio n s , an d  fre q u e n tly  show 
re la tiv e ly  an g u lar b its  o f th e  u n d e rly in g  fac ies enclosed  in  th e  g rey  o r green crin o id a l 
ro ck . F a rth e r b ack , on  th e  sh e lte red  side o f th e  reef-kno lls, a re  b lu ish-g rey m arls, 
deposited  in  a lag oon al en v iro n m en t, an d  co n ta in in g  th e  u n b ro ken  crin o id s fo r w h ich  
Sou th-w estern  N ew  M ex ico  is  fam ous. T h is  bed  m a y  be o n ly  a  few  fee t th ick . 
A b o ve  it , u p p er g rey  c rin o id a l beds, tho u gh  o n ly  p o o rly  rep resen ted  to  seaw ard  of the 
b ioherm s, f ill up  th e  p ro tected — an d  p o ss ib ly  re la t iv e ly  w a rm — basins b eh ind  them .

T h an ks to  th e  reef-kno lls, th e  u p p er b o u n d ary  o f th e  A lam og ord o  is  irreg u lar, 
b u t there  is no frag m en ta tio n  o r evid en ce  o f o ve rla p  a t th e  base o f th e  A rce n te  silts , 
100 ft. th ic k  in  D ead m an  C an yo n , a lb e it these v a ry  fro m  0 f t . o ve r th e  larg e San  
A nd reas k n o ll to  155 ft . less th a n  a  m ile  a w a y  fro m  it . T h e  o n ly  sign o f discon- 
fo rm ity  rep o rted  is in  S a n  A n d res C an yo n , o f th e  S a n  A n d res ran g e, w est o f th e  one 
under d iscussion , w here red  ox id ized  streaks an d  b roken  sh e lls  o ccu r ab o ve  a  b ioherm . 
T here  is no g reat d ifference b etw een  th e  fau n as o f th e  A rce n te  s ilts  an d  th e  succeeding 
D o n a A n a  co arse ly  c ry s ta llin e  c rin o id a l lim eston e, 55 f t . in  ty p e  sectio n . T h e y  are 
eq u al in  age to  th e  Lo w e r B u rlin g to n  o f th e  h ig h e r p a rt o f th e  M ississ ip p i v a lle y , 
w h ile  th e  A lam ogordo  is p rin c ip a lly  p re- B u rlin g to n .

T h e  M ississip p ian , w ith  th e  excep tio n  o f th e  C ab a lle ro , becom es a tte n u a te d  tow ards 
th e  sou th  end  o f th e  Sacram en to  M o u n ta in s . A . L .

3 8 9 .*  E x p e r im e n ts  w ith  L ig h ts ,  S h ad o w s, a n d  C o n to u rs, a n d  th e  R e su lt in g  Sh ad ow - 
g rap h ic  C on tour M ap s. R . F .  Im b t. Bull. Amer. A ss. Petrol. Geol., D ecem ber 1941, 
25  (12), 2161-2169, w ith  B ib lio g ra p h y .— C o ntours d a te  b ack  to  C ru q u iu s, 1728, in  
H o lla n d , an d  hach ures, rep lac in g  cru d er h a tch in g s, to  M u lle r, 1788. O f la te r de­
ve lop m ent w ere g rad u ated  tin ts  an d  re lie f-shad ing , th e  la tte r  seen to  ad van tag e  in  
F re n ch  m ilita ry  m aps, in  w h ich  a  d u a l source o f lig h t is em p lo yed , an d  in  th e  U n ite d  
S ta te s  G eo lo g ica l S u rv e y  m aps o f L a k e  L a h o n ta n , 1885, an d  L a k e  B o n n e v ille , 1890. 
O w ing  to  cost of lith o g rap h in g , th e  U n ite d  S ta te s  sh e lved  th is  te ch n iq u e  t i ll  1921, 
w hen p h o to lith o g rap h y  a t la s t p erm itte d  th e  eco n om ica l re p ro d u ctio n  o f th e  m ost 
d e lica te  shades. L ig h t an d  shadow  h a ve  su b seq u en tly  been ap p lie d  as if  th e  m apped 
areas la y  un der a  4 p .m . sun in  la te  sum m er.

In  rep resen tation  o f g eo log ical s tru c tu re  lit t le  use has been m ade o f sh ad in g , though 
it  w ou ld  rend er m aps m ore in te llig ib le  to  ad m in is tra to rs , com m issions, ju rie s , students, 
and  even  geologists. P la te s  are  p ro v id e d  o f fiv e  su bsu rface  m aps, on  w h ich  R o b e rt 
Im b t has added , b y  han d , g rad a tio n a l shadow s to  b rin g  o u t, a t a  g lance , fo ld in g  and 
th ro w  of fau lts . T h e  fo llo w in g  ru les are  suggested : ( 1 ) C o n to u rs an d  o th e r d eta ils  
m ust n o t be o b scu red ; (2 ) lig h tin g  m ust be fro m  a  n o rth e r ly  d ire c tio n — th e  U n ite d  
S ta te s  G eo log ica l S u rv e y  an d  En g in e e rin g  C orps re s tr ic t th em se lves to  a  n o rth ­
w este rly  lig h t in  th e ir “  shaded  to p o g rap h ic ”  an d  “  p ic to ria l re lie f ”  m aps— b u t in  
geo log ical w o rk  it  is d esirab le  to  h a ve  th e  d ire c tio n  o f lig h tin g  a t r ig h t ang les to  the 
p red o m in ating  s tru c tu ra l a x is ; (3 ) th e  best e le v a tio n  o f th e  source o f lig h t is  about 
30° ab ove th e  p lan e  o f th e  m ap  ; (.4) deep sh ad in g  sh ou ld  be con fined  to  su rfaces 
slop ing  aw ay  from  th e  source o f lig h t, an d  m u st n e ve r tran sg ress th e  ax is  of a  syn c lia e  ;
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(5 ) th e  d o w n th ro w  side o f a  fa u lt is a lw a ys  shaded , b u t th e  shadow  is so ftened  if 
the  d o w n th ro w  side is  to w ard s th e  lig h t ; (6 ) th e  lig h tin g  effects are  those to  be 
expected  fro m  a  p o lished  su rface, on w h ich  co n tou rs h a ve  been p lo tte d ; (7 ) to  
e lim in a te  th e  range-find ing  a b ility  o f th e  tw o  eyes, it  is w e ll to  observe  th e  m ap  w ith  
o n ly  one. A . L .

3 9 0 .*  D e p o sitio n  o f F re e  O il by S e d im e n ts  S e t t lin g  in  S e a -W a te r .  O . A . P o ir ie r  an d
G . A . T h ie l. Bull. Amer. A ss. Petrol. Qeol., D ecem b er 1941, 2 5  (1 2 ), 2170-2180. 
Specim ens o f D eco rah  (O rd o v ic ia n ) s e ric itic  sh ale, B lu e  E a r th  quartzose an d  a rg il­
laceous s ilt, fre sh w a te r ca lc iu m  ca rb o n ate  m a rl, b en to n ite  ric h  in  m o n tm o rillo n ite , 
d iatom aceous e a rth  o f h yd ro u s o r o p a lin e  s ilca , o il-shale, hum us so il w ith  h ig h  o rg an ic 
co n ten t an d  lo w  sp. g r. w h en  d ry , s ilt  m ade up  o f q u artz  an d  ca lc iu m  ca rb o n ate , 
ca lcareous an d  s e ric itic  sh ale, s ilty  sand  m a in ly  o f q u artz  an d  se ric ite , an d  k a o lin  
from  g ran ite  gneiss, w ere  crush ed  an d  screened  to  tw o  sizes— J —J  m m . an d  less th a n  
|  m m . 1 -gm. sam ples w ere  th e n  d eflo ccu la ted , b y  m eans o f a  so il-d ispersion  m ach ine , 
fo r 5, 10, o r 15 m in s., in  m ix tu res o f 2-5 c .c . M id -C o n tin en t crude o il, o f 32-7° B e  
a t 60° F . ,  em u lsified  in  200 c .c . a r t if ic ia l sea-w ater. H ig h  co n cen tra tio n s o f sed im en t 
w ere avo id ed , since p a rtic le s , if  too  num erous, in crease th e  v is c o s ity , an d  m a y  set 
up v e rtic a l cu rre n ts  w h ich  c a rry  o il up w ards.

H u m u s an d  o il-shale, w h ich  are  ric h  in  o rg an ic p a rtic le s , se ttle d  v e ry  sm a ll q u an ­
titie s  o f o il, w h ich , on  m icro scop ic ex am in atio n , w as seen to  assum e la m in a r ra th e r 
th a n  g lo b u la r fo rm s, due to  o rg an ic ac id s lo w e rin g  o il- w ate r in te rfa c ia l tensio n  
(T rau b e ’s ru le ). In  th e  o th e r cases v a ry in g  q u a n titie s  o f o il-g lobu les w ere  ca rried  
dow n b y  th e  w e ig h t o f ad h erin g  m in e ra l g ra in s . F a re n w a ld  has sh ow n  th a t th e  film  
of o il adsorbed  b y  a  m in e ra l su rface  is th ic k e s t on  g a len a  an d  th in n e s t o n  q u artz . 
Q u artz  an d  ca lc ite  do, h o w ever, s tic k  to  o il-g lobu les, an d  a n y  e le c tr ic a l charges on  
o il o r m in e ra l p a rtic le s , w h ich  m ig h t cause m u tu a l rep u ls io n , are  n e u tra liz e d  b y  th e  
N aC l e le c tro ly te . Irre s p e c tiv e  o f m in e ra l co m p ositio n , fine-gra ined  sed im en ts, w ith  
the  possib le ex cep tio n  o f b en to n ite , c a rry  d ow n  m ost o il. L a rg e  frag m en ts o f m in e ra l 
m ay fa il to  ad here  to  g lob u les, because o f too  m u ch  w e ig h t p er u n it o f a ttra c tin g  
force. A g a in , in  ce rta in  circu m stan ces, lo w ered  su rface  ten sio n  m a y  a llo w  th e  
b u o yan cy  o f th e  o il-g lobu le to  exceed  its  in te rn a l coherence, so th a t p a rt o f it  b reaks 
aw ay . A . L .

3 9 1 .*  T ra c e -S lip  F a u l t s .  R . H . B e c k w ith . Bull. Amer. A ss. Petrol. Qeol., D ecem b er 
1941, 2 5  (1 2 ), 2181—2193.— T race-slip  fa u lts  a re  tho se  in  w h ich  th e  m o vem en t is 
p a ra lle l w ith  th e  tra ce  o f s tra ta  o r o th e r p la n a r e lem en ts up o n  th e  fau lt- p lan e . F o llo w ­
in g  erosion , su ch  fa u lts  m a y  Je a v e  no ev id en ce  in  th e  fo rm  o f o ffset (side-stepp in g ), 
om ission, o r re p e titio n  o f beds. E v e n  w h ere  th e  fau lt- p lan e  is v is ib le  an d  show s 
slickensid es, th e  la tte r  m a y  in d ic a te  o n ly  th e  d ire c tio n  o f th e  la s t, an d  n o t o f th e  
m a jo r m ovem ent. T h e  s tu d y  o f th is  k in d  o f o b liq u e  d ip - fau ltin g  is im p o rta n t in  
in te rp re tin g  d isp lacem en ts w h ich  cross an tic lin e s  in  th e  R o c k y  M o u n ta in  o il reg io n —  
e.g., in  th e  L a ra m ie  B a s in , W yo m in g . O ne exam ple is o f a  th ru s t d ip p in g  w est a t 
40 ° in  an  o verfo ld ed  a n tic lin e , an d  a p p a re n tly  fad in g  o u t, w h ile  w h a t loo ks lik e  a  
n o rm a l east-w est fa u lt crosses th e  ad ja ce n t syn c lin e . A c tu a lly  th e  tw o  a re  th e  
sam e fa u lt due to  one o b liqu e  m o vem ent, an d  th e  co n n ectio n  b etw een  th e  tw o  p a rts  
is obscured  b y  th e  trace-slip  fa c to r. In te rs e c tin g  th ru s t an d  tea r- fau lts , if  th e  d is ­
p lacem en t o f b o th  is in  th e  sam e o b liq u e  d ire c tio n , e ve n  th o u g h  o f d iffe re n t ages, 
need n o t ap p re c ia b ly  in te rru p t each  o th e r’s ou tcrop s.

Som e an tic lin es , lik e  those o f R o c k  C reek  an d  C la y  B a s in  D om e, a re  m arg in a l 
fo ld s form ed, a t le ast in  p a rt, b y  com pression  o f C re taceo u s beds in  fro n t o f ris in g  
an d  ad van cin g  nappes o f o ld e r ro cks, b u t o th e rs, in  s y n c lin a l b asin s fa r  fro m  tra v e lle d  
nappes, m ay  a c tu a lly  o ve rlie  th ru s ts  in itia te d  in  u n d e rly in g  p re-C am b rian  c ry s ta llin e  
ro cks cap ab le  o f tra n sm ittin g  stress fro m  a  d istan ce . S u ch  th ru s ts  in crease  in  d ip  
an d  d ie  o u t to w ard s th e  su rface , an d  trace-slip  fa u ltin g  in  th is  k in d  o f s tru c tu re , 
p a ra lle l e ith e r to  th e  a n tic lin a l ax is  o r to  beds on  one o r o th e r side o f it , p rod uces 
th e  ap pearance o f o rd in a ry  d ip  fa u ltin g  w ith  g rea t v a r ia tio n  o f th ro w , o r e ve n  of 
p iv o ta l fa u ltin g  w ith  o pp osite  th ro w s in  d iffe re n t d ire c tio n s . I f  th e  o b liq u e  n a tu re  
o f th e  d isp lacem en t is n o t recogn ized  it  m a y  be d iffic u lt to  co rre la te  p ro d u c in g  zones 
on th e  flan ks o f th e  fa u lte d  a n tic lin e . Sectio n s on tran sp a re n t p ap er sh ou ld  be
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p rep ared  fo r each side o f these fa u lts , an d  th e  tw o  d iag ram s m ay  th en  be m ade to  
co incide b y  tr ia l m ovem ents w h ich  can  o ften  be s im p lified  to  one ob liqu e ad ju stm en t.

A . L .

392 . S u b su r fa c e  G eo lo gy  a n d  O il a n d  G a s  R e so u rc e s  o f O sag e  C oun ty , O k lah o m a. 
P a r t  4 . T o w n sh ip s  2 4  a n d  2 5  N o rth , R a n g e s  1 0  a n d  1 1  E a s t .  L .  E .  K e n n e d y , J .  D . 
M cC lu re , H . D . Je n k in s , an d  N . W . B a ss . U .S. Dept. Inter., Geol. Surv. Bull. 900D, 
1940, 131-171.— T h e  a rea  d e a lt w ith  in  E a s t  C e n tra l O sage C o u n ty , O k lah om a, is a 
few  m iles south-w est of B a rtle s v ille . A b o u t 2350 w e lls  h a ve  been d rille d , and  some 
d a tin g  from  1905 are  s t ill p rod ucin g . O n ly  gas is o b ta in ed  fro m  th e  S iliceo u s L im e  
(O rd o v ic ia n ), th e  u p p er p a rt o f w h ich  is a  c ry s ta llin e  d o lo m ite  w ith  ch e rt, and  th is 
gas is co n cen tra ted  in  th e  tops o f dom es. T h e  B a rt le s v ille  sand , la id  dow n as beach 
deposits in  th e  e a rly  P e n n sy lv a n ia n , o ccurs a t d ep ths o f 1500—2100 ft ., and  is the 
ch ie f rese rvo ir, th e  d is trib u tio n  o f o il depend ing  on  s tra tig ra p h ica l fac to rs  rath er 
th an  on s tru c tu ra l a ttitu d e . C o n to u rin g  o f th e  Osw ego L im e , ab o u t 400 ft. above 
th e  B a rtle s v ille , seldom  show s clo su re  o f o ve r 100 ft . N e w  o il lo c a litie s  shou ld  be 
revea led  b y  p rospecting , and  m uch o il shou ld  also  be o b ta in ed  b y  rep ressuring  the 
P e n n sy lva n ia n  sands w ith  gas o r w a te r, as has a lre a d y  been done, w ith  gas, in  the 
B a rtle s v ille  o f th e  A v a n t fie ld . A . L .

3 93 . S u b su r fa c e  G eo logy  a n d  O il a n d  G a s  R e so u rc e s  o f O sag e  C ou n ty , O k lah om a. 
P a r t  5. T o w n sh ip s 26  a n d  27  N orth , R a n g e s  10  a n d  11  E a s t .  L . E .  K e n n e d y , W . E . 
Sh am b lin , O . Le a th e ro ck , an d  N . W . B a ss . U .S . Dept. Inter., Geol. Surv. Bull. 900E, 
1940, 173-208.— T h e  a rea  lie s  in  N o rth -easte rn  O sage C o u n ty , ab o u t 31 m iles west 
o f B a rtle s v ille . T h e  S ilice o u s  L im e  (O rd o v ic ia n ), eroded  to  d iffe ren t dep ths on 
dom es, som etim es w ith  n e a rly  th e  w h o le  th ickn ess o f 1000  ft. rem oved , y ie ld s  on ly 
gas, though in  So u th e rn  O sage C o u n ty  it  y ie ld s  o il. T h e  m ost p ro d u c tive  zones 
are in  the  sub-angu lar q uartz  sands of th e  B a rt le s v ille  (e a rly  P e n n sy lv a n ia n ) irre ­
sp ective  of s tru ctu re , an d  in  th e  w ea th ered  M iss iss ip p i ch erts an d  th e  coarse quartzose 
Bu rgess sand  of th e  M ississip p ian —P e n n sy lv a n ia n  u n co n fo rm ity , w h ere  th e  o il occurs 
u su a lly  lo w  on th e  flan ks o f dom es an d  in  syn c lin es. C losures a re  sm all, an d  the 
reg ional d ip  is w estw ard  a t ab o u t 30 ft./m l. T h e re  a re  a  few  lo c a litie s  w h ere  d rillin g  
m ay encounter new  oil- and  gas-pools. A . L .

3 9 4 .*  O h io -C lay to n  P o o l in  P e rry  C oun ty  B e s t  R e c e n t  O hio  D isc o v e ry . A n o n . Oil
Gas J . ,  29.1.42, 40  (38 ), 187.— A t  C la y to n  in  Sou th-east O h io  fo rty- five  producers 
w ere d rille d  to  th e  C lin to n  sand , ex ten d ing  th e  p oo l to  5 sq . m l. T h e  average  p ro ­
d uctio n  of these w e lls  is 152 b rl./d a y , as com p ared  w ith  14 b rl./ d a y  fo r th e  w hole 
S ta te .

E a s t of T h o rn v ille , in  P e r ry  C o u n ty , an o th er C lin to n  o il-pool w as opened . E x te n ­
sions w ere m ade to  th e  B u sh  C reek  gas-pool.

In  C en tra l O h io  th e  N e w a rk  gas-field  seem s to  h a ve  reach ed  its  p eak . W ater-  
flood ing  w as u n d ertaken  in  th e  B e re a  sand  in  th e  L o d i fie ld .

N um erous w ild ca ts  w ere d rille d  in  th e  easte rn  p a rt o f th e  S ta te , b u t, w ith  one 
excep tion , th e  resu lts d id  n o t seem  to  w a rra n t fu rth e r te stin g . G . D . H .

3 9 5 .*  E x te n siv e  A ctiv ity  in  W este rn  C a n a d a  S ee n  fo r  C o m in g  Y e a r .  T . P . Sanders. 
Oil Gas J . ,  19.2.42, 4 0  (41 ), 60.— L a te  la s t sum m er th e  firs t co m m ercia l p rod ucer w as 
com pleted  on th e  T w in  R iv e r  s tru ctu re  in  So u th e rn  A lb e rta . 75 b rl./ d a y  w ere p ro ­
duced d uring  a ten-day te s t. N e a r b y  are  th ree  w ell-defined  stru ctu res— D e l B o n ita , 
R o ss L a k e , and  S p rin g  C oulee. A ll these stru ctu res  lie  on  th e  no rth-w est flan k  of 
the  Sw eetgrass a rch , an d  are  lo ca l closu res on a n tic lin a l fo ld s o r noses. D e l B o n ita , 
R o ss L a k e , and  S p rin g  C oulee are  on th e  C h a lk  B u tte  nose, w h ile  T w in  R iv e r  is 
on a  p a ra lle l nose to  th e  east, w ith  th e  M ad iso n  a p p a re n tly  nearer th e  su rface  th an  
on an y  o ther C an ad ian  s tru ctu re . T h e  o il a t T w in  R iv e r  is in  th e  M ad iso n , beneath  
th e  E llis .

T h e  fo u r stru ctu res h a ve  been  exam ined  b y  geophysics an d  co re- d rillin g  as w e ll as 
b y  o th er m eans. T h e  firs t w e ll on  th e  T w in  R iv e r  s tru c tu re  g ave  o il, b u t w e n t o ver 
to  w a te r m a in ly  on ac id iza tio n . T h e  second w e ll cam e in  a t 6,000,000 cu . f t . o f gas /day 
w ith  som e o il. A  th ird  w e ll w as d ry . W h ile  th e  fo u rth , an d  su ccessfu l w e ll w as

I
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being d rille d , cores w ere  exam ined  c a re fu lly  to  ensure th a t b otto m -w ater w as n o t 
p en e tra ted  o r o th e r s lip s  m ade. A c id  tre a tm e n t an d  cem en ta tio n  w ere  ca rried  o u t, 
and  th e  w e ll w as com p leted  as a  pum p er.

T h e  re fle c tio n  seism ograph show ed th e  apex  o f th e  s tru ctu re  a t d ep th  to  be east of 
th e  apex of th e  su rface  s tru ctu re , an d  th e  sam e co n d itio n  ex ists a t D e l B o n ita . T w o  
tests h a ve  been d rille d  to  in co n clu s ive  d ep ths on th e  D e l B o n ita  s tru ctu re , one fin d in g
1,500,000 cu . f t . o f gas an d  10 b rl. o f o il/d ay  from  th e  M ad iso n  a t 5136 ft . T h e  
M ad ison  is m u ch  deeper on  th e  R o ss L a k e  an d  S p rin g  C oulee stru ctu res , w h ich  h a ve  
been stu d ied  g e o p h ys ica lly .

T h ree  hu nd red  m iles to  th e  n o rth  th e  V e rm ilio n  fie ld  is being  d eve loped . E le v e n  
w e lls are  p rod ucin g  from  th e  C retaceous a t d ep ths o f ab o u t 1800 ft . G . D . H .

3 9 6 .*  A rg e n tin e  In c re a se d  O il O u tp u t d u r in g  1 9 4 1 . A n o n . O il Wkly, 9.2.42, 104  
(10 ), 56.— D u rin g  1941 A rg e n tin e  p rod uced  22,015,138 b rl. o f o il, a  rise  o f 6-8%  
above th e  1940 fig u re . Com odoro R iv a d a v ia , M endoza, P la z a  H u in c u l, an d  S a lta  
y ie ld ed  15,718,000, 3,344,470, 1,071,318, an d  1,880,015 b rl. o f o il, re sp e c tive ly . T h e  
M endoza o u tp u t rose b y  3 3 % .

O n ly  16,000,000,000 cu . f t . o f gas w ere  p roduced  in  1940. G . D . H .

3 9 7 .*  A r k a n s a s  D isc o v e ry  O pen s V a s t  R e g io n  fo r  E x p lo ra t io n . G . B . N ich o lso n . 
Oil Wkly, 16.2.42, 1 0 4  (11 ), 21.— A  seem ing ly im p o rta n t d isco ve ry  has been m ade 
re ce n tly  a t M id w a y , in  L a fa y e tte  C o u n ty , A rk an sas, in  a p re v io u s ly  condem ned area 
w h ich  is sep arated  fro m  o th e r deep p ro d u ctio n  b y  a  fa u lt, g e n e ra lly  b e lieved  to  m ark  
th e  lim its  of Sm ack o ve r lim e  p ro d u ctio n . Fu rth e rm o re , th e  o il an d  gas d isco vered  
are  free from  su lp h u r, w h ich  is one o f th e  o b je ctio n ab le  p o in ts  ab o u t th e  u su a l Sm ack- 
o ve r p ro d u ctio n .

A  fa u lt zone ru n s g e n e ra lly  no rth -east n e a r th e  M id w a y  p oo l, co n tin u in g  to  N e va d a  
an d  O u ach ita  co u n ties b efo re  tu rn in g  south-east. I t  m ay  be connected  w ith  th e  
Ba lco n es-M ex ia  fa u lt system . W e lls  d rille d  n ea r th e  fa u lts  u s u a lly  fo un d  lo w  p erm e­
a b ilitie s . T h e  M id w a y  fie ld , ly in g  som e d istan ce  n o rth  o f th e  fa u lt zone an d  a p p a r­
e n tly  unconnected  w ith  it , ap pears, fro m  re fle c tio n  seism ograph w q rk , to  be a  dom e. 
T he Sm ack o ve r fo rm atio n  has an  u p p er o o litic  lim e  zone o f h ig h  p o ro s ity , a  m idd le  
non-perm eable zone, an d  a  lo w e r g ran u la r, porous zone. T h e  d isco ve ry  w e ll en ­
countered  th e  Sm ack o ve r a t a  d ep th  o f 6296 ft . T h e  casing  w as p e rfo ra ted  in  th e  
o o litic  zone a t 6340-6370 ft ., an d  th e  w e ll’s in it ia l flo w  w as 80 b rl./h o u r th ro u g h  a 
20-64-in. choke, w ith  a  gas/o il ra tio  o f 257. T h e  lim e  has a p o ro s ity  o f 2 1 %  an d  a 
p e rm ea b ility  o f 500-700 m illid a rc y s . T h e  o il g ra v ity  is 35-5. A  bottom -hole p ressure 
o f 2915 lb ./ in .2 an d  a  tem p era tu re  o f 173° F .  w ere  recorded .

T h e  s tru ctu re  m ay  co ve r 5000 acres, an d  th e  re su lts  o f core e x am in a tio n  in d ica te  
reserves o f 36,000 b rl./acre  fo r th e  o o litic  zone. T w o  m aps an d  an  e le c tric  log  are  
in clu ded . G . D . H .

3 9 8 .*  T e x a s - L o u is ia n a  C o a sta l R e g io n  H o ld s  M a n y  N a tio n a l R e c o rd s . R . R e a ve s . 
Oil Wkly, 16.3.42, 1 0 5  (2 ), 33.— E x ce p tin g  T ex as its e lf, th e  T e x a s- Lo u is ian a  G u lf 
C oast has few  r iv a ls  fro m  th e  stan d p o in t o f reserves, y ie ld  to  d a te , an d  cu rre n t p ro ­
d uctio n . T h e  reserves h a ve  rise n  s te a d ily  d u rin g  th e  p ast few  ye a rs  to  3,864,587,000 
b rl., n e a rly  one-fifth o f th e  to ta l cu rre n t U .S .A . rese rve . 181,937,594 b rl. o f o il w ere 
produced  in  1941, as com pared  w ith  162,563,323 b rl. in  1940. T h e  1941 o u tp u t w as 
th ird  to  Texas and  C a lifo rn ia , an d  in  th a t y e a r th e  S o u th  L o u is ia n a  p ro d u ctio n  ex ­
ceeded th a t o f th e  T exas secto r o f th e  co as ta l reg ion  fo r th e  firs t tim e . A t  th e  b eg in ­
n in g  o f 1942 the  d a ily  o u tp u t w as 558,483 b rl./d a y , a  fig u re  exceeded o n ly  b y  T exas 
an d  C a lifo rn ia .

T h irty - fiv e  new  fie ld s  w ere  d isco vered  in  1941 as com pared  w ith  th ir t y  in  1940. 
F ifty - n in e  new  p rod ucin g  ho rizon s w ere  fo un d  on  kn o w n  p rod ucin g  s tru ctu res  in  1941. 
So u th  Lo u is ia n a  leads a ll o th e r areas b y  a  w id e  m arg in  in  th e  nu m b er o f deep p ro ­
d ucing  fie ld s an d  w e lls . I t  has th irty - tw o  fie ld s p ro d u cin g  b elow  10,000 f t ., w h ile  
T exas has s ix  fie ld s flo w in g  o il o r d is tilla te  b elow  th a t le ve l. 800 o f th e  w o rld ’s 1133 
10 ,000-ft. welLs a re  in  th is  reg ion .

T h e  m ost im p o rtan t recen t d isco ve rie s  are  B a y o u  S a le , S t. G a b rie l, an d  P in e  P ra ir ie  
in  Lo u is ian a , an d  O ys te r B a y o u  an d  L a k e  C reek  in  T ex as. T h e  la rg e st re ce n t e x te n ­
sions w ere a t N o rth -east G ib so n  an d  O ld  O cean , w h ile  new  sand  bod ies w ero  opened



1 7 8  a A B S T R A C T S .

a t W e s t B a y , V e n ice , G u e yd a n , E ra th , C h oco la te  B a y o u , H u ll, D yersd a le , L u c k y , 
an d  N o rth  M arkh am .

T h e  W ilc o x  tren d  w as one o f th e  m ost a c tiv e , re su ltin g  in  d isco veries a t L a k e  C reek 
an d  M ag n o lia  .

Conroe is th e  la rg est o f th e  G u lf C oast fie ld s. F ie ld s  w ith  reserves in  excess of 
100,000,000 b rl. in c lu d e  H as tin g s , O ld  O cean , A n a h u a c , T hom pson, Friend sw ood , 
Conroe, V ille  P la tte , L a fitte , an d  P a ra d is . S ix  fie ld s on  th e  T exas G u lf C oast and
one in  So u th  L o u is ia n a  h a ve  g iven  o ve r 75,000,000 b rl. o f o il to  d ate . G . D . H .

3 9 9 .*  T e x a s  G u lf C o a st F ie ld  D e v e lo p m e n t, P ro d u c in g  a n d  R e se rv e  D a ta  by F ie ld s.
A n o n . Oil Wkly, 16.3.42, 1 0 5  (2 ), 35.— T h e  fie ld s a re  arran g ed  a lp h a b e tic a lly  acco rd ­
in g  to  co u n ties, also  arran g ed  a lp h a b e tic a lly , an d  th e  fo llo w in g  d a ta  are  g iven  : 
d isco ve ry  d a te , range o f p ro d u cin g  d ep ths, p ro d u cin g  fo rm atio n s, p ro ved  acreage, 
sp acin g , th e  to ta l p ro d u cin g  w e lls  an d  th e  nu m b er flo w in g , th e  d a ily  p rod uction , 
th e  p ro d u ctio n  d u rin g  1941 and  th e  to ta l p ro d u ctio n  to  d ate , estim ated  reserves, the 
d ep th  an d  fo rm atio n  reached  in  th e  deepest te s t, th e  g ra v ity  range o f th e  o il and 
th e  nu m b er of rig s ru n n in g . G . D . H .

4 0 0 .*  L o u is ia n a  G u lf C o a st F ie ld  D e v e lo p m e n t, P ro d u c in g  a n d  R e se rv e  D a ta  by F ields.
A n o n . Oil Wkly, 16.3.42, 1 0 5  (2 ), 37.— T h e  sam e ty p e s  o f d a ta  are  g iven  as fo r the 
T exas G u lf C oast, an d  th e  a rran g em en t is th e  sam e as fo r th a t reg ion . G . D . H .

4 0 1 .*  W ilco x  T re n d  P la y  a t  P e a k . K .  H . Fe rg u so n  an d  S . R .  C asey. Oil Wkly,
16.3 .42,1 0 5  (2 ), 41.— P r io r  to  M a y  1937 W ilc o x  p ro d u c tio n  in  th e  G u lf C o asta l a rea was 
con fined  to  th e  C la y  C reek  an d  K it t r e ll s a lt dom es, b u t th e  co m p le tio n  a t th a t date 
o f a w e ll a t Jo e ’s L a k e  show ed  o il to  o ccu r co m m e rc ia lly  in  W ilc o x  sand  bod ies, and 
th a t th e  W ilc o x  p ersisted  dow n-dip . A lo n g  th is  W ilc o x  tre n d  th e  C o ck fie ld  highs 
a long  th e  o ld  Conroe tre n d  o ffe r ex ce llen t p o ss ib ilitie s  o f n ew  deep p ro d u ctio n . M ost 
o f these p rospects h a ve  been d rille d  an d  fo u n d  b a rre n  o f co m m ercia l p ro d u ctio n  in  
th e  C o ck fie ld  an d  Y e g u a , a p p a re n tly  due to  in su ffic ie n t clo su re. W ilc o x  p rod uction  
has been estab lish ed  on stru ctu res  a lre a d y  p ro d u c in g  fro m  th e  C o ck fie ld  an d  Y egu a.

A  s tu d y  o f th e  g eo p hysica l d a ta  in  L a v a c a , C o lo rado , an d  D e  W it t  co m ities reveals 
a series o f long  an d  m ore o r less p a ra lle l fa u lts , m o stly  strik e - fa u lts  w ith  closu re on 
th e  dow n-dip  side an d  o f g reatest am o u n t in  th e  W ilc o x . T h e re  is  a  need  to  search 
fo r s tra tig ra p h ica l trap s .

T h e  re fle ctio n  seism ograph ap pears to  be th e  m ost v a lu a b le  g eo p h ysica l in stru m en t 
in  th e  p resen t search , w ith  subsu rface geology p la y in g  a  m a jo r p a rt in  th e  exp lo ra tio n  
o f th e  p rod ucin g  tren d s. T h e re  is evid en ce  th a t th e  W ilc o x  is d e lta ic  ; co rre la tio n  
o f sand  from  w e ll to  w e ll is o fte n  im possib le.

In ve s tig a tio n  o f th e  W ilc o x  tren d s ca lls  fo r su bsu rface  g eo lo g ica l w o rk , fo llow ed  
b y  geophysics to  ch eck  a n y  an om alies ; th e  d rillin g  p rocedu re  sh ou ld  be beyond 
rep roach , w ith  co rin g  w here  p ossib le an d  a search  fo r n ew  m ethods o f d etectin g  o il 
and  gas, fo r in  th e  W ilc o x  it  is  o ften  d iffic u lt to  d istin g u ish  an  o il-sand  fro m  a  w a te r - 
sand  b y  e le c trica l logg ing . In  th is  co n n ectio n  m ud  a n a lys is , g eochem ica l an a lys is, 
and  fluorescence a n a lys is  seem  to  o ffer p o ss ib ilitie s . G . D . H .

4 0 2 .*  G u lf C o ast O ilfie lds, S a lt  D o m e s, a n d  P ro sp e c ts .  A n o n . Oil Wkly, 16.3.42, 
1 05  (2 ), 59.— T h e  fo llo w in g  in fo rm a tio n  is g iven , w h ere  p ossib le , fo r th e  fie ld s and 
p rospects arrang ed  a lp h a b e tic a lly  un der a lp h a b e tic a lly  a rran g ed  co u n tie s  o r parishes : 
lo ca tio n , m eans o f d isco ve ry , d isco ve ry  w e ll, s tru c tu re , e le v a tio n , p ro d u c in g  fo rm a­
tion s, p ro ven  acreage, cu m u la tive  p ro d u ctio n , estim ated  rese rve , d a ily  p ro d u ctio n , 
th e  num ber o f p rod ucin g  w e lls  an d  th e  nu m b er o f rig s ru n n in g  on  1st Ja n u a ry , 1942, 
g ra v ity  o f th e  o il, d a ta  ab o u t th e  deepest te s t, o il o u tle t, p rin c ip a l leaseho lders, and 
su n d ry  rem arks. G . D . H .

Geophysics.
4 0 3 .*  P re sen t S ta tu s  o f G eo p h y sic s  in  C a n a d a . P a r t  I .  A . A . B ra n t. Trans. Canadian 
Inst. M ining and Met., Ja n u a ry  1942, 4 5  (357), 45-65.-—A  g enera l s tu d y  o f th e  ch ie f 
g eop hysica l m ethods is m ade in  tw o  p a rts  o f th is  p ap er. H is to r ic a l d eve lo p m en t is 
sketched . T h e  fo llo w in g  are  th e  ch ie f g eop h ysica l ex p lo ra tio n  m ethods in  com m on
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usage, ta b u la te d  in  ap p ro x im ate  ch ro n o lo g ica l sequence o f p ra c tic a l d eve lo p m en t : 
(1 ) m a g n e tic ; (2 ) g ra v im e tric  ; (3 ) e le c tric  ; (4 ) se ism ic ; (5 ) ra d io a c tiv e ; (6 ) so il 
and  gas a n a lys is . M eth o d  (3 ) is  su b d iv id ed  in to  (A ) se lf-p o ten tia l, (B )  re s is tiv ity  
(C ) e lectro m ag n etic.

M ethod s 1, 2, 3 B , 4, 5, an d  6 a re  being  used  in  p etro leu m  e x p lo ra tio n , w ith  2 and  4 
being  e x te n s ive ly  ap p lied  an d  y ie ld in g  h ig h ly  sa tis fa c to ry  re s u lts ; o ve r 2 0 %  o f w e lls  
thu s sp o tted  are  p rod ucers.

M ethods 1, 2, 3, an d  4 h a ve  been  a tte m p te d  in  v a rio u s  P re ca m b ria n  reg ions. 
M ethod  1 has co n s is ten tly  y ie ld e d  re lia b le  d a ta . A p p lic a tio n s  o f 3 A  an d  3 B  h a ve  
m et w ith  o n ly  lim ite d  p ra c tic a l success. M eth o d  3C has m an y  fie ld  lim ita tio n s , 
w h ile  2 an d  4 h a ve  been  trie d  o n ly  a  few  tim es . T hese m ethods a re  d iscussed  in  th e  
paper un der th e  fo llo w in g  head ings : ( 1 ) p h y s ic a l basis o f m etho d  ; (2 ) in stru m en ts  ; 
(3 ) fie ld  p ro ce d u re ; (4 ) in te rp re ta tio n ; (5 ) ap p lica tio n s  an d  lim ita tio n s  w ith  fie ld  
p ra ctice . P a r t  I  o f th e  p ap er d eals o n ly  w ith  m ethods 1 an d  2. T h e  econom ics 
g overn ing  a p p lica tio n  o f g eop hysics is  b rie fly  d iscussed.

In te rp re ta tio n  consists o f fin d in g  th e  ap p ro x im ate  lo ca tio n , ex te n t, an d  n a tu re  o f 
th e  ro ck  bod ies (a ), s tru c tu ra l o ccurren ces (shears, fa u lts ) (6 ), bed-rock fe a tu res (c ), 
and  to p o g rap h ic an d  o ve rb u rd en  co n d itio n s (d), th a t cause th e  ob served  an om alies. 
O n ly  (a ) an d  (b ) a re  o f p ra c tic a l im p o rtan ce  ; co n sid e ra tio n  o f (c ) an d  (d ) as a  cause 
of anom alies is, h o w ever, o b v io u s ly  necessary. T h e  process o f in te rp re ta tio n  occurs 
in  tw o  steps : ( 1 ) th e  lo ca tio n  an d  b rea d th  o f th e  an om aly-p ro du cin g  bod ies a re  fo un d  
b y  b reak in g  d ow n  th e  e x p e rim en ta l p ro file  cu rve s  in to  reco g n izab le  com p on ent 
p arts  due to  bod ies o f kn ow n  cross-sectional fo rm  ; o r b y  co m b in in g  th e  va lu es  across 
kn ow n  g e o m e trica lly  shaped  bod ies to  g ive  re su lts  s im ila r to  th e  fie ld-observed . (2 ) T o  
th e  va rio u s  bod ies a  lith o lo g ic a l o r s tru c tu ra l ch a ra c te ris tic  is  assigned  co n sisten t 
w ith  its  p h y s ica l p ro p erties  as in d ic a te d  b y  th e  g eo p h ysica l re su lts .

S tep  1 can  u s u a lly  be ca rrie d  o u t w ith  som e fin a lity  in d ep en d en t o f 2— i.e., th e  
b read th  an d  len g th  o f ro ck  reg ions m ark ed  b y  co n trastin g  p h y s ic a l p ro p e rtie s  can  
be estab lished .

S tep  2, p ra c tic a lly , can  o n ly  be ca rrie d  o u t th ro u g h  g eo lo g ica l co rre la tio n — i.e., 
th rough  a know ledge o f th e  ro cks p resen t an d  th e ir  p h y s ic a l p ro p e rtie s . S in ce  th e  
p h ysica l p rop erties o f a g iven  ro ck  m ay  change la te ra lly — e.g., tu ffs— an d  sin ce  tw o  
phases o f th e  sam e ro ck  m ay  g ive  th e  sam e g eo p h ysica l re su lts  as tw o  d iffe re n t ro cks, 
it  is c le a r th a t b est co rre la tio n  is  o b ta in ed  w ith  o u tcrop s an d  d rill-h o les in  th e  a rea  
under su rve y— i.e., g eo p h ysica l m ethods se rve  best in  g eo lo g ica l in te rp o la tio n  T h is  
is w h y  som e o f th e  m ost successfu l g eo p h ysica l re su lts  in  P re ca m b ria n  areas h a ve  be 
ob ta ined  in  tra c in g  th e  ex ten sion  o f kn o w n  g eo lo g ica l co n d itio n s— e.g., B u c h a n s  a n d y  
Steep  R o ck . R e in te rp re ta tio n  o f d a ta  in  th e  lig h t o f subsequent d rillin g  ev id en ce  
is s tro n g ly  urged . S im ila r ly , a  ce rta in  am o u n t o f d rillin g  b y  g eo p h ysica l p a rtie s  is 
recom m ended. I t  is  p o in ted  o u t th a t th e  in ve rse  p ro b lem  to  in te rp re ta tio n  step  1 
is, know ing  th e  ro ck  p ro p e rtie s  an d  g en era l g eo lo g ica l set-up, to  ca lcu la te  th e  geo ­
p h ys ica l an om alies fo r th e  va rio u s  m ethods. T h is  m eans th a t, if  th e  ro ck  p ro p e rtie s  
an d  geology in  a  g iven  a rea  a re  even  ro u g h ly  kn o w n , th e  o rd er o f th e  g eo p h ysica l 
anom alies to  be exp ected  in  th e  fie ld  m ay  be ca lcu la te d , th e  m ost ad ap ta b le  m ethod  
o r m ethods selected , an d  th e  d e ta il, ap p ro x im a te  co st, an d  tim e  o f su rve y  req u ired , 
determ ined  before even  go ing  in to  th e  fie ld . T h e  a c cu ra cy  o f such  d e te rm in a tio n s 
w ill increase w ith  th e  d efin iten ess w ith  w h ich  know led ge o f th e  ro ck  p ro p e rtie s , 
geology, to p o g rap h y, an d  d r ift  co n d itio n s a llo w  th e  g eo p h ysica l p rob lem  to  be p o s tu ­
la ted  an d  w o rk in g  co n d itio n s to  be e va lu a te d . A . H . N .

4 0 4 .*  P re sen t S ta tu s  o f G e o p h y sic s  in  C a n a d a . P a r t  I I .  A . A . B ra n t . T ram . 
Canadian Inst. M ining and M et., F e b ru a ry  1942, 4 5  (358), 66-87.— In  th e  second 
p a rt o f th is  p ap er th e  rem a in in g  m ethods lis te d  an d  n o t g iven  in  P a r t  I  are  d escribed  
under th e  se ve ra l head ing s d iscussed  (see p reced in g  a b s tra c t). T h e  use o f m ore 
th a n  one m ethod  in  an  a re a  is m en tio ned  an d  b rie fly  d iscussed.

G e n e ra lly , th e  fo llo w in g  a re  th e  lim ita tio n s  o f g eo p h ysica l m e th o d s : (1 ) A n y
g eop hysica l m etho d  is lim ite d  b y  th e  n ece ss ity  fo r co n tra s t in  th e  g ive n  p h y s ic a l 
p ro p e rty  fo r th e  ro ck  m a te ria ls  p resen t. I f  co n tra s t in  th e  p h y s ic a l p ro p e rty  is 
lack in g , th e  m ethod  is useless— e.g., la c k  o f su ffic ie n t ra d io a c tiv e  co n tra s t as reg ard s 
m an y P re ca m b ria n  reg ions. (2 ) A ll g eo p h ysica l m ethods a re  lim ite d  b y  th e  fa c t
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th a t th e  va lu e  m easured  a t th e  su rface  is th e  re su lta n t o f co n d itio n s a t and  around  
th e  o b se rva tio n  p o in t. H e n ce , an  in te rp re ted  g eop h ysica l p ic tu re  can  n eve r be 
m ore th a n  an  id ea lized , s im p lified  p ic tu re  of a  geo log ica l co m p le x ity . (3 ) A ll geo­
p h y s ica l m ethods a re  lim ite d  b y  decrease in  re so lv in g  p ow er w ith  th e  d ep th  of the 
b o d y  o f co n tra s tin g  p h y s ic a l p ro p e rty . H en ce , th e  deeper th e  b od y th e  g reater 
vo lu m e  it  m u st h a ve  to  crea te  a  g iven  an o m a ly , an d , b y  th e  sam e to ken , th e  g reater 
is th e  e ffe ct o f su rface  anom alous bod ies com pared  to  com p arab le  bodies a t depth. 
T h e  re su lt is, firs t, th a t th e  co rre c tio n  fo r th e  su rface  anom alies is im p o rtan t fo r 
m ost m ethods, an d , second, th a t th e  p resence o f la rg e  irre g u la r su rface  anom alies 
m ay , fo r p ra c tic a l purposes, e lim in a te  th e  a p p lic a b ility  o f ce rta in  m ethods— e.g., 
th e  to rs io n  b a lan ce  an d  h ig h- frequ ency e lectro m ag n etic m ethods in  th e  P re cam b ria n ; 
an d  se rio u s ly  lim it th e  a p p lic a b ility  o f o thers— e.g., low -freq uency electrom agnetic, 
se lf-p o ten tia l, an d  eq u i-p o ten tia l m ethods. (4 ) A s  regard s p ra c tic a l ap p lica tio n , 
g eo p h ysica l m ethods m a y  be lim ite d  eco n o m ica lly— i.e., b y  th e ir in a b ility  to  y ie ld  
geo log ica l in fo rm a tio n  a t th e  cost fo r w h ich  co m p arab le  in fo rm atio n  m ay be derived  
b y  o th e r m eans. T h is  lim ita tio n  is im p o rtan t, fo r in to  i t  com e facto rs  of re lia b ility , 
m o b ility , necessary p ersonnel, e tc . G ra v im e tric , se ism ic, and  p erhap s so il analysis 
m ethods a re  th u s e lim in a ted  as reg ard s g en era l P re ca m b ria n  a p p lic a b ility . (5 ) A  
fu rth e r lim ita tio n  is in te rp re ta tio n  b y  w h ich  th e  p h y s ic a l p ic tu re  is changed in to  a 
geo log ica l one. F a c to rs  lim itin g  in te rp re ta tio n  a re  th e  nu m b er o f p o in ts  of geological 
co rre la tio n , th e  ex ten t to  w h ich  th e o ry  ap p ro x im ates th e  fie ld  co n d itio n s, fa c to r (3) 
ab o ve, an d  th e  p erson a l eq u a tio n  o f th e  g eo p h ysic is t.

F in a lly , th e  fo llo w in g  co n clusions a re  reach ed  : (1 ) In  th e  lig h t of the  above lim ita ­
tio n s, 1 , 2 , 3 , an d  4 , th e  m ag n etic an d  re s is t iv ity  o r ra tio m e tric  m ethods are the 
o n ly  ones w h ich  h a ve  g enera l a p p lic a b ility  in  th e  P re ca m b ria n . F o r  sp ecia l problem s 
w h ich  can  be fa ir ly  a c cu ra te ly  p o stu la ted , th e  o th e r m ethods m ay  p ro ve  applicab le 
an d  ex trem e ly  v a lu a b le  fro m  tim e  to  tim e . In  v ie w  o f 3, 4, an d  5, m ag n etic m ethods 
shou ld  be, in  g enera l, m ore ap p licab le  an d  re lia b le . T h e  m ag n etic m ethod  is, hence, 
th e  m ost g e n e ra lly  ap p licab le  m ethod  fo r w o rk  in  th e  P re ca m b ria n . (2 ) T h e  most 
e ffic ien t use to  w h ich  g eop hysics can  be p u t in  th e  P re ca m b ria n  is d eterm ined  b y the 
ab ove lim ita tio n s , ch ie fly  4. F o r  th e  p rob lem  considered , geophysics m ust present 
th e  m ost econ om ica l source o f th e  n ecessary in fo rm a tio n . H en ce , one of the  chief 
ap p lica tio n s  of g eop hysics in  th e  P re ca m b ria n  sh ou ld  be th e  e lim in a tio n  of th e  barren 
sections of d rift- co vered  areas ; a  second sh ou ld  be th e  tra c in g  o f kn ow n  conditions 
in to  an d  u n d er d rift- co ve red  areas. (3 ) T h e  fu tu re  o f g eop hysics in  C an ad a in  the 
n ex t years  is bound  up  in  th e  econom ic lim ita tio n  4. N o  g rea t flu rry  o f geophysical 
a c t iv ity  can , hence, be expected . T h e  n ecessity  fo r p a tie n t an d  sc ie n tific  and  more 
com p lete e x p lo ra tio n  o f d rift- co vered  areas sh ou ld  le ad  to  g ra d u a lly  g reater use of 
g eophysics in  clo ser co-operation w ith  m ore d e ta ile d  g eo lo g ica l su rve y in g . M agnetic 
m ethods w ill co n tin u e  to  be ch ie fly  ap p lie d , w ith  th e  e le c tric a l re s is tiv ity  o r ratio- 
m eter m ethods g a in in g  in  re lia b ility  due to  b e tte r th e o re tic a l ap p ro x im atio ns of 
exp erim en ta l co n d itio n s. A . H . N .

D rilling,
4 0 5 .*  D rillin g  R e co rd s  P e rm it  In c r e a s e  in  D r i l l in g - R ig  E ff ic ien c y . H . F .  Sim ons. 
Oil Oas J ., 22.1.42, 4 0  (37 ), 29-30.— T h e  reco rd  o f a  w e ll m ade d u rin g  d rillin g  is for 
the  m ost p a rt designed  fo r th e  p rod ucin g  d ep artm en t ra th e r th a n  fo r th e  use o f the 
d rillin g - rig  ow ner o r th e  crew . I t  does fo rm  a  basis fo r a  reco rd  w h ich  w ill show 
th e  va rio u s fa c to rs  w h ich  a re  in c lu d ed  in  th e  cost o f th e  d rillin g  o p e ra tio n . The 
d rillin g  rep o rt in clu des th e  foo tage m ade/tou r, fo rm atio n s p en e tra te d  an d  th e ir 
dep ths, d e v ia tio n  o f th e  ho le , dow n-tim e fo r rig  re p a ir, tim e  consum ed  in  m aking  
trip s , ru nn in g  stra ig h t-ho le  tests, c irc u la tin g  fo r sam ples an d  co rin g . I t  also  includes 
a  reco rd  of th e  casing  ru n  in  th e  ho le.

In  ad d itio n  to  th e  com p any reco rd , th e  crew  also  has a  d rillin g  re p o rt to  th e  con­
tra c to r w h ich  show s esse n tia lly  th e  sam e in fo rm a tio n  as th e  co m p an y re p o rt, except 
th a t it  is m ore com p lete. R o ta ry  speed, pum p speed an d  p ressure, am o u n t o f w eigh t 
ru n  on  th e  b it, tim e  o f m ak in g  trip s , an d  th e  ty p e  o f b it ru n  in  th e  h o le , unusual 
co nd itions encountered  w h ile  d rillin g , co n d itio n  o f th e  m ud, m a te ria ls  used fo r tre a t­
ing  m ud, m ate ria ls  used fo r tre a tin g  boiler-feed  w a te r, rep a irs  m ade on  th e  rig  and
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th e  rep lacem en t p a rts  used, an d  th e  nu m b er o f jo in ts  an d  th e  m akeup  o f th e  d r ill 
stem  in  th e  ho le . I f  a n y  u n u su a l w o rk  is p erfo rm ed , th is  also  is  set dow n .

Som e com pan ies also  req u ire  a  d rillin g - tim e  reco rd  fo r ce rta in  in te rv a ls  in  th e  
ho le. These are  d esired  because th e y  g ive  an  in d ic a tio n  o f p ossib le p rod ucin g  zones 
and  o ffer a  ch eck  on  th e  e le c tric  log . W h e re  m ud  m ain ten an ce  is a  p rob lem , a sp ecia l 
reco rd  is p ro v id e d , as th e  co m p le x ity  o f th e  tre a tm e n t p reven ts  it  from  bein g  kep t 
on th e  d rillin g  re p o rt. H is to ry  o f th e  d rill-p ip e  an d  to o l- jo in ts is g e n e ra lly  k ep t b y  
th e  tool-pusher o r in  th e  m a in  o ffice.

T h e  sig n ifican ce  o f such  reco rd s is d iscussed . A . H . N .

406.* D r illin g  S h a rp ly  R e d u c e d  u n d e r  N ew  R e str ic t io n s . A n o n . Oil Wkhj, 9.2.42, 
104 (10 ), 49.— O n 1st F e b ru a ry , 1942, 2659 w e lls  w ere being  d rille d  in  th e  U .S .A .. 
as com pared  w ith  3453 on  1st Ja n u a ry , 1942. T h e  fa ll in  num bers w as v e ry  m arked  
in  T exas, w h ere  th e  change w as fro m  1085 to  802, an d  in  Illin o is  it  w as fro m  298 
to  129.

T ab les g ive  b y  S ta te s  th e  to ta l rig s in  o p e ra tio n  on  1st Ja n u a ry  an d  1st F e b ru a ry , 
1942, an d  on 1st F e b ru a ry , 1941, an d  th e  s ta tu s  o f th e  rig s on  1st F e b ru a ry , 1942 ; 
the  to ta l m o n th ly  com p letio ns fo r Ja n u a ry  an d  D ecem b er 1941, an d  fo r Ja n u a ry  
1942, in  a d d itio n  to  th e  typ e s  o f co m p le tio n s in  Ja n u a ry  1942 an d  th e  foo tage d rille d .

G . D . H .

407.* G a so lin e -D riv e n  P ip e  T h re a d e r  S k id -M o u n ted  fo r  U se  on  B a r g e s  in  M arin e  
D rillin g  O p e ra tio n s. G . B .  N ich o lso n . Oil Wkly, 23.3.42, 1 0 5  (3 ), 25.— O ne la rg e  
o peratin g  com p any has co n stru cted  a  se rv iceab le , u n itiz e d  p ip e-th read ing  m ach ine 
m o tiva ted  b y  a  gaso line eng ine fo r use in  rem ote m arin e  areas, m o un tin g  th e  ap p a ra tu s 
on sk id s an d  p la c in g  it  on a  sm a ll barge w h ich  is e a s ily  tran sp o rte d  to  th e  p lace  w here 
the  lin e  is to  be la id , o r m oved  to  v a rio u s  fie ld s in  th e  m arine-producing  zone. T h e  
device  o ffers p a rtic u la r ad van tag e  in  e rectin g  ta n k  b a tte rie s  an d  sep arato rs on p iling- 
supported  p la tfo rm s o ve r open  w a te r, w h ere  p ipes o f v a ry in g  len g th  are fre q u e n tly  
used and  m u st be th read ed  fo r m ak in g  co n nectio ns. T h e  barge is m ob ile , an d  m ay 
be p laced  in  a  s ite  w h ere th e  m ach in e  is accessib le  to  w o rkers on th e  lin e . T h e  com ­
p le te  th read in g  m ach in e ry  bein g  u n itiz e d  an d  skid-m ounted , its  m ovem ent ab o u t 
the  deck to  th e  m ost co n ven ien t p lace  is fa c ilita te d ; an d  w h en  m o vin g  th e  barge to  
another lo ca tio n , its  p o s itio n  on d eck  is a lso  changed  to  o ccu p y  th e  least space and  
a llo w  load in g  o f a d d itio n a l eq u ip m en t.

T h e  th read e r is set on  h e a vy  sk id s ab o u t 8 ft . long  an d  4 ft. w id e , m ade o f w eld ed
I-beam s. A t  one end  o f th e  sk id  is p laced  a  s ta tio n a ry  v ice , fasten ed  to  a  stee l ra ck  
w h ich  is w eld ed  to  th e  sk id , its  p u rp ose bein g  to  clam p  th e  end  o f th e  p ip e  w h ile  
th read ing . L e n g th  o f p ip e  th read ed  is im m a te ria l to  th e  p erfo rm ance  o f th e  m ach ine, 
as tw o  horses a re  p ro v id e d  to  su p p o rt p ip e  a t a  u n ifo rm  an d  le ve l h e ig h t d u rin g  
th read ing . T h e  horses co n sist o f tw o  legs co n stru cted  o f 2-in. p ip e  w eld ed  to  bases 
m ade of 14-in. jo in ts  o f 2-in. p ip e , w ith  g rooved  sadd les in  w h ich  th e  th read ed  p ip e 
rests. T h e  legs are  ab o u t 2 f t . ta ll, w e ld ed  to  th e  cen tre  o f th e  bases a t a  90° ang le, 
and  b rought to g eth er a t th e  to p s b y  m eans o f th e  V-shaped sadd les m ade o f steel 
angles 6 in . long, to  w h ich  th e  legs a re  w e ld ed . A . H . N .

408.* S id e -tra c k in g  “  S in k -H o le s  ”  in  W e ste rn  K a n s a s  F ie ld s .  J .  A . K o rn fe ld . 
Petrol Eng, F e b ru a ry  1942, 1 3  (5 ), 27.— T h re e  “  d ry-ho les ”  in  th e  B u rn e tt poo l of 
E llis  C o u n ty, K a n sa s , w ere  re ce n tly  co n ve rted  in to  co m m ercia l p ro d u cin g  o il-w ells 
b y  th e  a p p lica tio n  o f sid e- track in g  an d  th e  use o f w h ip sto ck s a c cu ra te ly  o rien ted  
tow ard s th e  p rod ucin g  area .

H u n d red s of w e lls  h a ve  been  d rille d  in  W e s te rn  K a n sa s  in  o r flan k in g  p rod ucin g  
fie lds in  th e  A rb u ck le  d o lo m ite  o ffse ttin g  w e lls , an d , as a  re su lt o f d rillin g  in to  a  “  s in k ­
ho le ”  o r so lu tio n  c a v ity , h a ve  been  com p le ted  as d ry  ho les. D ry  ho les h a ve  been 
d rille d  in  th e  h e a rt o f th e  B u rn e tt an d  S ilic a  fie ld s, o n ly  to  be o ffset on a ll sides b y  
la te r deve lopm en t th a t p ro ved  th e  p resence o f a  so lu tio n  c a v ity , co ve rin g  a p p ro x i­
m a te ly  less th a n  10 acres. T hese a re  th e  reasons fo r side- track in g  d ry  ho les in  th e  
hope o f s trik in g  near-by o il. F u rth e r  a p p lica tio n s  o f th e  o rien ted  w h ip sto ck  fo r 
side-track ing  d ry  ho les in  a  p ro d u c in g  fie ld  m ay  fin d  w id e r ad o p tio n  w h ere  th e  w e ll 
does n o t a d jo in  o ffset leases. F o rtu n a te ly , no im p o rta n t cave rn o u s fo rm atio n s are
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found  in  th e  side-track ing  o p eratio ns in  th e  B u rn e tt fie ld . W e lls  s tru c tu ra lly  low  in  
a fie ld  are som etim es d rille d  to  lo w e r ho rizon s fo r sa lt-w ate r d isp osal purposes, b u t in  
m an y cases an  unsuccessfu l o ffset can  be co n ve rted  in to  a  p ro fitab le  p rod ucer b y  
side-track ing . A . H . N .

4 0 9 .*  R e co rd  S y ste m  P la y s  Im p o r ta n t  R o le  in  C o n se rv in g  W ell E q u ip m e n t. C . C.
P ry o r. Petrol. Engr, F e b ru a ry  1942, 1 3  (5 ), 34.— O ne o f th e  m a jo r o il com panies 
p rod ucing  m ore th a n  1400 w e lls  a lo ng  th e  Sab in e  R iv e r  in  G regg  C o u n ty , E a s t  Texas, 
began a  system  o f reco rd s fo r each  w e ll an d  lease p rod uced  b y  th e  com p any. The 
system  has been in  e ffect fo r th e  la s t 3\  y e a rs , an d  th e  re su lts  from  its  use h a ve  p roved  
ex trem e ly  g ra tify in g  to  th e  co m p any. A s  a  re su lt o f th e  system  o f reco rds set up, 
th e  liftin g  cost /barrel fo r th is  co m p any is less th a n  th a t o f a n y  o th e r com p any in  the 
fie ld . D e ta ils  o f th e  system  an d  exam ples o f good reco rd s re su ltin g  in  savings are 
g iven . A . H . N .

4 1 0 .*  W o rld 's  F ir s t  In d o o r  O ilfie ld . A n o n . Petrol. World, F e b ru a ry  1942, 39 (2)- 
27.— A  sh o rt d escrip tio n  is g iven  o f a  p ro je c t to  fo rm  an  odourless, sound-proof, fire ­
p roo f o ilfie ld , o p eratin g  co m p le te ly  o u t o f s ig h t u n d er th e  ro o f o f a m odem  concrete 
b u ild ing  in  th e  c ity  of Lo s  A ngeles. D ire c tio n a l d rillin g  is  envisaged . T w o  test- 
w ells are p lanned  fo r th e  firs t d rillin g  p rogram m e. T h e  g enera l co n d itio n s h av in g  to 
do w ith  th is  test d rillin g  a re : (a ) te st-d rillin g  p e rio d ; (6 ) em ergency p rod uction  
period  ; (c) no rm al o p eratin g  p erio d .

D u rin g  p eriod  (a) it  is p lan n ed  to  d r ill tw o  test-w e lls. T h e  g enera l cond itions 
concern ing  th is  test d rillin g  are  : (1 ) T h e  d rillin g  lo ca tio n  w ill be co u n tersu nk  to  a 
p o in t possib ly  5-10 ft . b elo w  th e  su rface  o f th e  su rro u n d in g  g roun d . (2 ) T h e  d rillin g  
equ ipm ent and  d erricks w ill be enclosed  on th e  sides w ith  T ra n s ite  asbestos sheets or 
s im ila r m a te ria l and  p a in te d  o r s ta in ed  so as n o t to  be u n s ig h tly  in  appearance. 
(3 ) Too ls, p ip e, and  o th e r equ ipm ent w ill be sto red  b eh in d  so lid  w ood o r sim ilar 
fencing . (4 ) T h e  insid e o f th e  tem p o ra ry  housing  w ill be sound-proofed, if  necessary, 
w ith  som e m odest-priced m a te ria l. (5 ) T h e  p ow er used  w ill be e le c tric . A . H . N .

4 1 1 .*  L e s s  S tee l— M ore O il, is  P ro b le m  o f U .S .  D r illin g  C o n tra c to rs. A n o n . World 
Petrol, M a rch  1942, 1 3  (3 ), 62-65.— T h e  q uestion  o f m a in ta in in g  d rillin g  crew s d in in g  
slack  periods is d iscussed. T h e  p rob lem s o f th e  U .S . d rillin g  co n tra c to r are  stud ied. 
H e  m ust d r ill necessary w e lls  w ith  less eq u ip m en t th a n  he has used  before ; and  he 
m ust be p rep ared  to  pursue w ild c a ttin g  a c t iv ity  in  a ll p rom isin g  areas. H e  m ust 
also co-operate w ith  h is fe llo w -co n tracto r an d  th e  co m p any fo r w hom  he w orks. To 
do th is  does n o t m ean th a t he m u st e n tire ly  d isca rd  th e  co m p e titive  aspects o f the 
business. T h e  desire o f th e  Pe tro leu m  C o-o rd in ato r’s office to  d r ill 30,000 w e lls in  
1942, and  th e  office of th e  P ro d u c tio n  M an ag em en t’s p lan  to  co n serve  stee l and  v ita l 
m ate ria ls  necessitate  a  new  m ethod  o f a tta c k  fo r th e  d rillin g  co n tra c to r. T h e  o rig ina l 
O .P .C . schedule ca lled  fo r a  fu ll y e a r’s d rillin g  p rogram m e in  1942, w ith  3 0 %  less 
m ate ria ls . T h e  recen t 40-acre spacing  ru le  has done m u ch  to  co m p lica te  p resent 
and  fu tu re  d rillin g  operations.

T h e  to ta l cost o f d rillin g  an  o il-w ell is d iv id ed  in to  th ree  p rin c ip a l classifica tion s. 
T h e y  are : lab o u r, equ ipm ent, an d  expense. T h e  p ro p o rtio n s o f each  v a ry  in  the 
severa l d is tric ts  and  un der chang ing  co n d itio n s. A  good ave rag e  b reakdo w n  of 
costs show s lab o u r to  be ab o u t 3 3 % , equ ipm en t 4 5 % , an d  expense 2 2 % . The 
average d rillin g  cost in  th e  U n ite d  S ta te s  is ab o u t $21,000/w ell. T h e  ave rag e  dep th 
of a ll w e lls d rille d  in  th e  U n ite d  S ta te s  a n n u a lly  v a rie s  from  2900 to  3100 ft. T h is  
represents an average  cost o f ab o u t $7-00/ft. fo r d rillin g  and  eq u ip p in g  a  w e ll for 
p rod uctio n . T h e  cost o f d rillin g  a  w ild c a t w e ll is  a lw a ys  m uch  h ig h e r th a n  the  
average fo r subsequent w e lls  d rille d  a fte r d isco ve ry . A . H . N .

4 1 2 .*  P o rta b ility  a s  a  F a c to r  in  E m e rg e n c y  D rillin g . A n o n . World Petrol, M arch  
1942, 1 3  (3 ), 70.— R e s tric tio n s  on  n o rm a l p ro d u ctio n  d rillin g  m ay  ren d er ce rta in  
equ ipm ent id le . T h is  id le  equ ipm ent an d  th e  fa c t th a t c a p a c ity  o f th e  stee l and  
a llie d  ind ustries w ill be occup ied  on o th e r w o rk  in d ic a te  th a t th e  n o rm a l im p ro ve ­
m ent in  d rillin g  equ ipm ent w ill be re ta rd ed , b u t also  em phasize th e  n ecess ity  fo r a
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so lu tion  o f th e  p rob lem  o f using  th is  eq u ip m en t an d  tra in e d  p ersonnel, an d  suggest 
th a t new  tech n iq u es m a y  be d eve lo ped  in  o rd er to  ad ap t e x istin g  eq u ip m en t to  
b roader use, b o th  in  p ro d u ctio n  an d  d rillin g  o p eratio n s.

Som e assistance in  th is  so lu tio n  m a y  com e fro m  rearran g em en t o f th e  m ach in e ry  
to  m ake it  re a d ily  ad ap tab le  to  e ith e r d rillin g  o r w o rk-o ver w o rk . T h e  suggestion 
has been m ade th a t since m ost w o rk-o ver w o rk  req u ires less p ow er an d  a u x ilia ry  
d rillin g  eq u ip m en t, th e  design ing  o f sk id s an d  su b stru ctu res, so th a t th e  u n its  o f 
equ ipm ent needed  can  be added  o r ta k e n  o ff as th e  w o rk  req u irem en ts dem and , 
w o u ld  in crease th e  usefu lness o f th e  a v a ila b le  eq u ip m en t. In c re a s in g  th e  p o rt­
a b ility  o f th e  a va ila b le  eq u ip m en t has been  re ce iv in g  som e s tu d y , an d , as a  re su lt, 
p rogress h as been m ade in  in creasin g  th e  e ffic ie n cy  o f d rillin g  eq u ip m en t, an d  a d d i­
tio n a l p rogress a long  th is  lin e  d oubtless w ill b road en  th e  fie ld  o f ap p lica tio n  and  
m ake it  possib le to  use equ ipm en t th a t w o u ld  o th e rw ise  be id le  because o f its  being  
a t p resen t su itab le  o n ly  fo r sp ecia lized  w o rk . In c re a s in g  th e  d rillin g  range o f a v a il­
ab le  m ed ium  to  lig h t eq u ip m en t m ay  ass ist in  its  u tiliz a tio n  on  w o rk  fo r w h ich  it  is 
now  n o t considered  su itab le . E v e n  if  som e sacrifice  in  d rillin g  tim e  is  req u ire d  in  
d rillin g  a t g rea te r d ep ths, th e  g rea te r ran g e in  d rillin g  d ep ths m ay  be fo u n d  d es irab le  
d u ring  th e  shortage o f eq u ip m en t. A . H . N .

4 1 3 .*  D rillin g  E c o n o m ie s  A id  N a tio n a l D e fe n c e . N . A . D ’A rc y , J r .  World Petrol, 
M arch  1942, 1 3  (3 ), 76-79.— In  lig h t o f th e  n a tio n a l em ergency th e  d eve lo p m en t of 
d r i l l in g  w ith  casing  in  p lace  o f d rill-p ip e  is  w o rth y  o f close in ve s tig a tio n , as it  com ­
p le te ly  e lim in a tes d u p lica tio n  o f tu b u la r goods in  d rillin g . L a te  in  1940 a  m a jo r 
o il com p any su b stitu te d  4 J- in . casing  fo r d rill-p ip e , an d  d u rin g  1941 p ro ved  to  th e ir  
sa tis fa ctio n  th a t i t  w as eco n om ica l to  use 4 J- in ., 12-6-lb. casing  to  d r ill 7£-in. ho le , 
5 ^-in., 17-lb. casing  to  d r ill 8£-in. h o le , an d  h a ve  co n du cted  ex p erim en ts w ith  7-in., 
26-lb*, casing  w h en  d r i l l in g  10f-in. h o le . T h e  casing  is s tan d a rd  G rad e  J ,  w ith  ends 
upset su ffic ie n tly  to  p ro v id e  a  th ickn ess m e ta l u n d e r th e  th read s eq u a l to  th e  n o rm a l 
w a ll th ickness o f th e  p ip e . T h e  th read s are  a  s tan d a rd  cu t b y  P ittsb u rg h , w h ich  is 
coarser th a n  th e  re g u la r p ip e-th read , b u t a  co m p a ra tiv e ly  fine  th re a d  w ith o u t th e  
co n ven tio n a l to o l- jo in t sh ou lders. D r illin g  w ith  casing  is a  d eve lo p m en t based  on 
the d rillin g  costs o f one m a jo r o p e ra to r. T h e  co st of th e  casing  used ru n s a p p ro x i­
m ate ly  15 c ./ ft. h ig h e r th a n  stan d a rd  casing , an d  if  th e  n o rm a l cost o f d rill-p ip e  
exceeds 15 c ./ ft. o f ho le  d rille d , d rill- casin g  sh ou ld  be g iven  close co n sid e ra tio n  fo r 
econom y an d  p resen t a v a ila b ility . O th e r econom ies o f th e  system , besides th e  
m o netary ones, such  as tra n sp o rta tio n , co m p le tio n , an d  c irc u la tio n , e tc ., a re  s tu d ied .

Steam  and  com pressed-air ro ta ry  casing-tongs are  d escribed . In  th e  sam e lig h t of 
w ar-tim e econom ies, p o rtab le  d rillin g  rig s a re  stu d ied . S e v e ra l typ e s  a re  b rie fly  
d escribed .

Bu lk-cem enting  e lim in a tes m u ch  o f th e  w aste  p re v a le n t w h en  using  sacked  cem en t. 
B ro k e n  sacks, dam aged b y  w a te r an d  in co m p lete  e m p ty in g , a re  e lim in a ted , an d  even  
the  sav in g  in  p aper sacks is  w o rth y  o f co n sid e ra tio n  in  these try in g  tim es. B u lk -  
cem enting  is one d eve lo p m en t th a t w o n  th e  im m ed iate  fa v o u r o f th e  d rillin g  crew s, 
b y  e lim in a tio n  of m an-hand ling  cem en t sacks, an d  o f p etro leu m  eng ineers because o f 
the  u n ifo rm ity  o f cem ent s lu rry  p rod uced . A ll m a jo r C a lifo rn ia  fie ld s are  n o w  p re ­
p ared  to  d e live r b u lk  cem en t a t a  sa v in g  o f tim e  an d  m a te ria l to  th e  o p e ra to r. T h e  
new  bulk-cem ent w agons an d  m odern  cem ent-pum ping  u n its  a re  syn ch ro n ized  w ith  
fool-proof co n tro ls to  p ro v id e  a  u n ifo rm  cem en t s lu rry  fo r a n y  ra tio  o f w a te r to  cem en t. 
I t  is in te restin g  to  no te  th a t th e  speed w ith  w h ich  these u n its  ca n  d e liv e r cem en t to  
the  w e ll is g e n e ra lly  go verned  b y  th e  a v a ila b le  w a te r su p p ly , n o t b y  th e  c a p a c ity  o f 
the u n it. In  th e  deeper an d  m ore c r it ic a l w e lls  in  th e  S a n  Jo a q u in  V a lle y  th e  o p erato rs 
are now  in s ta llin g  sp ecia l w a ter- lin es to  p ro v id e  su ffic ien t vo lu m e  o f w a te r to  a llo w  
fo r th e  m ix in g  an d  p la c in g  o f 100  sacks o f cem en t/m in u te  w ith  tw o  b u lk-m ix in g  
u n its. C em enting  b y  th is  m etho d  is ind epend en t o f w e a th e r co n d itio n s. A . H . N .

414 . P a te n ts  OH D rillin g . J .  C . B a lla g h . U .S .P . 2,272,395, 10.2.42. A p p l. 29.5.1939. 
D rill-p ip e  w ip e r m ade o f re s ilie n t ru b b er co m p ositio n .

J .  G ra n t an d  J .  J .  S an tiag o . U .S .P . 2,272,405, 10.2.42. A p p l. 20.2.39. C u tter-  
m o un ting  fo r w ell-ream ers an d  th e  lik e .
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A . D . L a rso n . U .S .P . 2,272,529, 10.2.42. A p p l. 7.3.41. F ish in g - to o l consisting  
o f a  b a rre l h a v in g  a t its  lo w e r end  a  w o rk- rece iv ing  bore o f a b ru p tly  reduced  d iam eter, 
w h ich  bore is e ccen tric  in  re la tio n  to  th e  rem a in d er o f th e  la rg e r bore in  th e  b arre l.

E .  G e rag h ty . U .S .P . 2,272,835, 10.2.42. A p p l. 23.11.37. D rillin g  ap p a ratu s 
fo r a ro ta tin g  co re-d rill.

A . B o yn to n . U .S .P . 2,273,017, 17.2.42. A p p l. 30.6.39. R ig h t an d  le ft d rill- 
p ip e  connection .

J .  N eu fe ld . U .S .P . 2,273,215, 17.2.42. A p p l. 22.4.40. W e ll- su rve y in g  m ethod 
an d  ap p a ra tu s using  ra d io a c tiv ity .

E .  L ip so n . U .S .P . 2,273,363, 17.2.42. A p p l. 28.11.39. M e th o d  fo r e lec trica l 
in ve s tig a tio n  o f cased d rill-ho les.

D . C . B o n d  an d  C . W . B o ts fo rd . U .S .P . 2,273,925, 24.2.42. A p p l. 30.11.40. 
S tab iliz e d  d rillin g  m ud  co n ta in in g  s ta rch , w h e a t g lu te n , o r a c id  case in .

R . F itz p a tr ic k . U .S .P . 2,274,055, 24.2.42. A p p l. 29.5.40. C ab le  s tra in  clam p.

G . A . M cC am m on. U .S .P . 2,274,082, 24.2.42. A p p l. 31.8.39. M e th o d  fo r con­
s tru ctio n  of m arin e  fo u n d atio n s fo r e re ctin g  a  flo o r o ve r a  b o d y  o f w a te r fo r such 
purposes as m arin e  d rillin g .

D . M . S m ith  and  W . H . F ish e r. U .S .P . 2,274,099, 24.2.42. A p p l. 31.10.39. 
T rave llin g -b lo ck .

C . C . Scharpenberg . U ,S .P . 2,274,168, 24.2.42. A p p l. 16.7.40. D raw -w orks for 
deep-w ell d rillin g .

S . A . Sch erb a tsk o y  an d  J .  N e u fe ld . U .S .P . 2,274,248, 24.2.42. A p p l. 7.5.37. 
W e ll- su rvey in g  m ethod  using  a  h ea tin g  m ed ium  an d  tw o  te m p era tu re  recorders 
p laced  a t a  h o riz o n ta l an d  a  v e rtic a l d istan ce  fro m  th e  h e a tin g  source.

E .  J .  M ille r. U .S .P . 2,274,273, 24.2.42. A p p l. 13.2.41. W e ll sp id er.

W . A . Lo om is. U .S .P . 2,274,339, 24.2.42. A p p l. 5.1.39. M ean s fo r au tom atic 
w eigh t co n tro l in  w e ll-d rillin g . A . H . N .

Production.
4 1 5 .*  C entral S e p a ra to r  P ro v id e s  F lex ib le  C o n tro l. N . W illia m s . Oil Gas J . ,  12.2.42,
40  (40), 29.— A  system  of cen tra liz ed  sep arato rs is d escribed  an d  illu s tra te d . M a n i­
fo ld ing  is such as to  p e rm it th e  p ro d u ctio n  flo w  in  a n y  o f th re e  d iffe re n t w ays or 
com b inations. F ir s t , th e  p ro d u ctio n  fro m  a n y  o r a ll fie ld -flow  lin es can  be ru n  to 
th e  testin g  sep arato r. A t  th e  sam e tim e  a ll p ro d u ctio n  fro m  a n y  o r a ll flow-lines 
can  be ru n  to  e ith e r of th e  tw o  re g u la r p ro d u ctio n  sep arato rs o r to  b o th  th e  la tte r 
separato rs sim u ltan eou sly. A lso  th e  p ro d u ctio n  can  be sp lit w ith  th e  flo w  fro m  an y 
com b ination  o f lin es being  ru n  to  one o f th e  sep arato rs, w h ile  th a t o f a n y  o r a ll the 
rem ain ing  lin es is ru n  to  th e  o th e r sep arato r. W h e n  testin g -sep arato r is  n o t needed 
fo r in d iv id u a l w ell-gauging, it  also can  be used  fo r reg u la r p ro d u ctio n .

A ll w e lls on th e  lease are com p leted  an d  te sted  th ro u g h  th e  c e n tra l in d iv id u a l 
w ell-testing  sep arato r. A lso , a ll p e rio d ica l te stin g  o f com p leted  w e lls , in c lu d in g  p o ten ­
t ia l tak in g  and  gas-o il ra tio  checks, is done in  th e  sam e m anner. T e stin g  p rocedure 
is described.

T h e  en tire  sep arato r an d  tan k - b a tte ry  in s ta lla tio n  is set up  on  a  sing le , so lid , 
re inforced-concrete base, w h ich  n o t o n ly  p ro v id es a  su b s ta n tia l p erm an en t fo un da­
tio n , b u t also fa c ilita te s  m ain ten ance  an d  adds to  th e  g enera l o rd e rly  ap pearance. 
A ll va lve s  and  co n tro ls are  re a d ily  accessib le , p e rm ittin g  ease of o p e ra tio n . A n  
adequate fire-w all is m a in ta in ed  aro u nd  th e  s ite , an d  o th e r n ecessary sa fe ty  p re ­
cau tion s are p rovid ed . A  H  N .
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4 1 6 .*  E x h a u s t iv e  T e s ts  P e r fo rm e d  on  O k la h o m a  P u m p in g  W ell. A n o n . Oil 
Gas J . ,  12.2.42, 4 0  (40 ), 35.— T h is  is a  b rie f n o tice  th a t strain-gauges, d yn ag rap hs, 
e le c trica l in stru m en ts , an d  tw o  n ine-elem ent o scillo g rap h s w ere  used re ce n tly  in  
m ak in g  reco rd s o f o ve r 200 o p e ra tin g  co n d itio n s o f th e  p um p in g  ap p a ra tu s on a 
3500-ft. O k lah o m a o il-w ell.

T h e  trem endous m ass o f d a ta  co m p iled  d u rin g  th e  tests is now  being  co m p le te ly  
an alysed . In d ic a tio n s  a re  th a t form ulas fo r p eak  pum ping-rod  loads, p eak  to rques, 
and  p lu n g er stro kes w ill be re v ised . I t  is hoped  th a t p rop er d riv e , stro ke , an d  speed 
fo r p u m p i n g  w e lls  can  be se lected  fo r a  p a rtic u la r w e ll ahead  o f th e  tim e  w h en  th e  
w e ll m u st go on  th e  p um p .

T h ree  typ e s  o f d rive s— norm al-slip  in d u c tio n  m o tor, h igh-slip  m o tor, an d  gas 
engine— w ere used  on  th e  w e ll an d  w ere  tested  fo r p erfo rm ance . E ffe c t o f ro ta ry  
and  beam -type co u n terb a lances w as tested  on  th e  u n it w h ile  using  each  p rim e m over. 
T h e  u n it w as o p erated  on  fo u r d iffe re n t stro kes, fro m  24- to  54-in., an d  on  a  v a r ie ty  
o f speeds b etw een  10 an d  30 s.p .m . T h e  e ffect o f p lu n g er size an d  tu b in g  size w as 
o b ta in ed  b y  using  tw o  d iffe ren t sizes o f p lu ng ers an d  tw o  d iffe ren t strin g s o f tu b in g . 
Sho ck  tests on th e  sucker-rods w ere  o b ta in ed  b y  d rop p in g  th e  3500-ft. rod-string  
severa l inches.

W h ils t th e  re su lts  o f th e  tests a re  n o t rep o rted , i t  is b e lie ved  th a t th e y  m ay  th ro w  
lig h t on som e un exp la in ed  phenom ena, such  as th e  b reak in g  o f a  rod-string  in  th e  
m idd le in stead  o f a t  th e  to p , w h ere th e  lo ad  is supp osed ly th e  g reatest. A . H . N .

4 1 7 .*  O p eratio n  o f E le c tr ic  C e n tr ifu g a l P ro d u c in g  P u m p s  in  P a r a l le l .  W . H . S tu e ve . 
Oil Gas J . ,  12.2.42, 4 0  (40 ), 36.— T h e  ce n trifu g a l pum p ac tu a te d  w ith  an  e le c tric  
m otor in  th e  b o tto m  o f o il-w ells has been  ad ap ted  to  p ro d u cin g  such  w e lls  fo r th e  
last 8 o r 10 ye a rs , an d  th e  co n ve n tio n a l u n it consists o f a  97-h.p. m o to r w ith  d im en ­
tion s o f ab o u t 51 in . in  d iam ete r an d  20 f t . lon g , d ire c t con nected  th ro u g h  a p ro ­
sector ab o u t 5 f t . long  to  th e  ce n trifu g a l p um p  co n ta in in g  su ffic ien t im p e lle rs to  b u ild  
up su fficien t p ressure to  lif t  th e  flu id  to  th e  su rface  o f th e  g round . T h e  m o tor is 
u su a lly  lo ca ted  b e lo w  th e  p um p , an d  th e  w h o le  u n it, p erh ap s 49 ft . long , is suspended 
on th e  tu b in g , and  th e  e le c tric  pow er-cab le is strap p ed  to  th e  tu b in g . V a ria tio n s_ in  
design o f th e  u n it som etim es lo ca te  th e  pum p b elo w  th e  m o to r to  p e rm it th e  su ctio n  
in le t to  be set in  th e  sum p o f th e  w ell-ho le in  cases w h ere  gas-bottom  pressures are 
o f ex trem ely lo w  va lu es o r e n tire ly  exh au sted . P ro d u c tio n  re su lts  fro m  th e  co n ­
ve n tio n a l b o tto m  ce n trifu g a l p um p  are  lim ite d  b y  va rio u s  fa c to rs , such  as th e  insid e 
d iam eter of th e  casing , th e  d ep th  fro m  w h ich  th e  flu id  is to  be pum ped , an d  o f course 
th e  cost econom ies, keep ing  in  m in d  th e  fixed  horse-pow er o f th e  m o tor used. In  
recen t years  m otors o f 135 h .p . a re  bein g  used  w ith  co rresp o n d in g ly  la rg e r ca p a c ity  
pum ps r e q u ir in g  th a t th e y  be in se rted  in  w e lls  cased  w ith  9-in. p ip e . In  w e lls  w ith  
th e  flu id  stan d ing  4000-5000 ft . b e lo w  th e  su rface , th e  la rg e r pum ps equ ipped  w ith  
135-h.p. m otors can  p rod uce 3000-4000 b rls ./d ay . T h is  vo lu m e  m ay  s t ill be too 
sm all to  p e rm it , e c o n o m ic  o r p ay in g  p ro d u ctio n , b u t if  th e  vo lu m e co u ld  be increased  
from  4 0 %  to  5 0 % , su ffic ien t o il co u ld  be p rod uced  to g e th er w ith  th e  w a te r to  m ake 
th e  in s ta lla tio n  a  p ay in g  p ro p o sitio n .

U n its  u s in g  tw o  su ch  pum ps in  p a ra lle l suspended one ab o ve  th e  o th e r, w ith  th e  
low er one pum p ing  in to  a  1^-in. p ip e  by-passing  th e  u p p er u n it in to  a  com m on 3-in. 
p ipe, are described . T h e  tw o  pum ps a re  in d ep en d en tly  connected  b y  cab le , w h ich  
is strap ped  to  th e  tu b in g  su p p o rtin g  th e  pum ps. T h e  em its can  be used in  a  9-in. 
casing. T h e  en tire  co m b in a tio n  o f e le c tric  losses in  th e  fie ld  e le c tric  su p p ly  lin es, 
transfo rm ers, cab le  an d  m o to r, cou p led  w ith  th e  m ech an ica l losses in  th e  pum p and  
tub ing  fric tio n , re ve a l an  o v e ra ll e ffic ie n cy  o f th e  e n tire  d u a l u n it o f 3 7 %  fro m  e le c tric  
m etered energy a t th e  sectio n  lin e  to  flu id  d e live re d  in  th e  ta n k  b a tte ry . T h e  150- 
k va . t r a n s fo r m e r s ,  tw o  o f w h ich  a re  used a t each  w e ll, a re  c a rry in g  a lo ad  o f 180-kva. 
each, o r a  20%  o ve rlo ad , w h ich  is  n o t excessive  w h en  co n sid e ra tio n  is g iven  to  th e ir 
lo ca tio n  in  the  open a ir . A . H . N .

4 1 8 .*  C ost Of P ro d u c in g  O il. E .  B lo e sch . Oil Gas J . ,  12.2.42, 4 0  (4 0 ), 37.— T h e  
p aper is a  com m ent on  a  p rev io u s a rtic le  (F . N . B o sco , Oil Gas J ., 15.1.1942) d ea lin g  
w ith  th e  sam e su b ject. I t  is  p o in ted  o u t th a t, in  a d d itio n  to  costs o f ex p lo ra tio n s 
p rev io u s ly  m entioned , o th e r m a jo r item s m a y  com e in .
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W id e r spacing  increases th e  o p era tin g  costs p er b rl. o f o il p roduced . T o  c ite  an 
extrem e case : a  cen t ra l p ow er on  a  160-acre tra c t w ill pum p w ith  v e ry  .lit t le  ex tra  
expense th irty- s ix  w e lls d rille d  on  it  in  a sh a llo w  fie ld , th a n  it  w o u ld  pum p o n ly  fou r 
w ells on th is  tra c t (40-acre sp acin g ). H o w e ve r, th e  fo u r w e lls , w h ile  p ro b ab ly  larger 
p er w e ll th a n  the  th irty- s ix  w e lls , w o u ld  p rod uce o n ly  a fra c tio n  o f w h a t th e  th irty- s ix  
w ou ld  do. W h e re  w e lls  a re  o p erated  in d iv id u a lly , th e  d ifference in  lift in g  cost is 
no t q u ite  so g reat, b u t fie ld  an d  o ffice fo rce  w ill h a ve  to  be a lm o st th e  sam e, and 
ag ain  th e  sav in g  in  o p eratin g  cost is in  no p ro p o rtio n  to  th e  lo w e r b a rre l p rod uction .

A  stan d ard  40-acre spacing  m ay  be h a rm fu l to  ce rta in  fie ld s, w h ils t it  is id ea l to 
others.

A g a in , com paring  C o lo rado  w ith  F o r t  C o llin s- W e llin g to n  F ie ld , w h ich  is stud ied  in 
the  p rev io u s p aper, it  is p o in ted  o u t th a t C o lo rado  a rea  m ay  be assum ed to  cover 
ab o u t 100 tim es th e  a rea  o f th e  one p rod ucin g  fie ld . T h u s expenses fo r geological 
su rface w o rk  w ill be ab o u t 100 tim es th e  $2100 expended  in  th e  F o r t  C o llin s- W ellin g to n  
F ie ld , o r ab o u t $200,000. W h ile  th is  am o un t can  be su b s ta n tia lly  reduced  b y  using 
reconnaissance m ethods, subsu rface, sam p le, an d  palaeogeographic stud ies should 
also be m ade. A ssum ing  th a t g eop h ysica l w o rk  is u n d e rtak en  o n ly  w h ere  surface 
geology has show n p o ss ib ilitie s  an d  w h ere  ou tcrop s are  in su ffic ien t, th is  m ay be 
h a lf th e  area under co n sid eratio n  o r f if ty  tim es th a t co ve red  a t F o r t  C o llin s.

I t  is em phasized th a t p re v a ilin g  crud e  p rices are  in ad eq u ate  to  operate  a t a p rofit 
under co nd itions s im ila r to  those ex istin g  in  N o rth -easte rn  C o lo rado . A . H . N .

4 1 9 .*  P a ra ffin  R em o va l by H eated  O il. T . P . Sand ers. Oil Gas J ., 19.2.42, 40  (41), 
33_ 34 .— A s  com pared  w ith  m ethods fo rm e rly  used  in  th e  fie ld , th e  new  procedure 
offers the  ad van tag es o f reduced  tre a tin g  tim e , m ore th o ro u g h  clean in g , avo idance of 
th e  necessity of d istu rb in g  rods o r tu b in g , an d  absence o f th e  u n s ig h tly  p ile  of d is­
carded  p ara ffin  ab o u t th e  w ell-head .

A lth o u g h  th e  m ethod  depends on  hea ted  o il to  d isso lve  th e  p a ra ffin  from  w ith in  
the  tu b in g  strin g , th e  h o t flu id  is n o t c ircu la te d  : it  is  m ere ly  fo rced  in to  th e  tub ing 
to  d isp lace th e  co ld  o il, th e n  pum ped  o u t w ith  its  lo ad  o f d isso lved  p a ra ffin  w hen the 
w e ll is p u t b ack  ou p rod uctio n . In  o rd er to  m ake th is  o p e ra tio n  p ossib le it  is necessary 
to  in s ta ll a  sim ple pressure-release v a lv e  in  th e  tu b in g  th ro u g h  w h ich  th e  co ld  o il can 
be d isp laced  in to  th e  an nu lu s. T h is  v a lv e  is  p laced  ab o u t 1000 ft . b elo w  th e  in te rva l 
o f p ara ffin  deposition , an d  h o t o il is  ap p lied  o n ly  to  th a t p o rtio n  o f th e  tub ing  in 
w h ich  trea tm en t is needed. T h is  fa c t co n trib u tes g re a tly  to  th e  econom y and  time- 
savin g  featu res o f th e  m ethod . T h e  m etho d  is  d escribed  in  som e d e ta il and  the 
check-valve  used on th e  tu b in g  is illu s tra te d .

In p u t- o il tem peratu res up  to  450° F .  w ith  a  p ressure  o f 1000 lb . ca n  be a tta in ed  
w ith  the  m obile D e lta  u n it. W ith  these tem p era tu res an d  p ressures it  has been 
found  th a t th e  u n it is capab le  o f rem o vin g  p a ra ffin  fro m  co m p le te ly  clogged  lead-lines 
o r from  an y  o ther equ ipm ent in  w h ich  d ep o sitio n  m ay  o ccur.

I f  a  w e ll has been pum ped  too long  w ith o u t p a ra ffin  re m o va l, th e  pum p p lunger 
m ay be seized b y  h a rd  p a ra ffin  w h en  a  ro d  jo b  is a tte m p te d  fo r m ech an ica l clean ing. 
T h is  o rd in a rily  necessitates strip p in g . H o w e ve r, th e  ho t-o il u n it is  cap ab le  o f o b v ia t­
ing  strip p in g  even  if  th e  p lu ng er is s tu ck  so fas t th a t it  can  be m oved  n e ith e r up nor 
dow n. O il a t m ax im um  tem p era tu re  pum ped  d ow n  th e  casing  has been found 
successful in  m eltin g  the  p a ra ffin  to  re lease th e  stu ck  p lu n g er. A . H . N .

4 2 0 .*  B a s ic  P rin c ip le s  of C losed-Type F lo w - V a lve  In s ta lla tio n s . J .  E .  H a lfe r ty . Oil
Gas J . ,  19.2.42, 4 0  (41 ), 40.— O pen-type flo w -va lve  in s ta lla tio n s  a re  b rie fly  review ed . 
T h e y  form  system s w here gas- lift flo w  d evices are  ru n  on  th e  w e ll- tu b in g , w ith  no 
p acker, stan d ing  v a lv e , o r o th e r lo w er re s tric tio n  b etw een  th e  casing  an d  tub ing , 
and  no re s tric tio n  betw een th e  casing  and/or th e  tu b in g  an d  th e  fo rm atio n .

T h e  m ost im p o rtan t con siderations w ith  w h ich  th e  eng ineer m u st co n cern  h im self 
in  design ing a  co rrect flo w -va lve  in s ta lla tio n — a fte r th e  se lectio n  o f th e  ty p e  of 
v a lv e — are : ( 1 ) th e  subm ergence o f th e  to p  flo w -va lve  b elo w  th e  m ax im u m  sta tic  
flu id  le ve l, and  (2 ) th e  m ax im um  spacing  b etw een  flo w -va lves . Fo rm u lae  a re  g iven  
to  determ ine b o th  th e  spacing  an d  subm ergence.

A  closed flow -valve  in s ta lla tio n  d iffe rs from  an  open ty p e  in  th a t th e  casing  is packed  
o ff from  th e  tu b in g  above th e  p rod ucin g  fo rm atio n , an d  fu rth e r, th e  reve rse  flow
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fro m  th e  tu b in g  to  th e  fo rm atio n  is  p reven ted  b y  a  stan d in g  v a lv e . T h is  system  is 
p a rtic u la rly  ad ap ta b le  to  w e lls  o f lo w  p ro d u c tiv ity  in d ices (regard less o f bottom - 
ho le p ressu re ), an d  e sp ec ia lly  to  w e lls  o f lo w  bottom -hole p ressure . T h is  ty p e  o f 

%  flo w -va lve  in s ta lla tio n  is also  v e ry  d es irab le  fo r un lo ad in g  w e lls  equ ipp ed  w ith  inter-
m itte r d ep le tio n  system s w h ere  it  is  e ssen tia l th a t th e  ap p lied  casing  p ressure be

^ » 1  kep t o ff th e  p ro d u cin g  fo rm atio n .
In  a closed  in s ta lla tio n , w h ere  a  p ack e r an d  stan d in g  v a lv e  are  ru n  an d  th e  w ell- 

flu id  can n o t be fo rced  b ack  in to  th e  fo rm atio n  once it  has en tered  th e  tu b in g , th e  
subm ergence o f th e  to p  flo w -va lve  b elo w  th e  s ta tic  flu id 'le v e l m u st ta k e  in to  acco u n t 
the  ra tio  o f an n u lu s a rea  to  tu b in g  area . T h e  d ete rm in a tio n  o f th e  subm ergence o f
the to p  v a lv e  in  a closed  in s ta lla tio n  is g ive n  b y  th e  fo llo w in g  re la tio n sh ip  :

s , =  C  -  V  
w (R  +  1)

w here S '  =  subm ergence o f th e  to p  flo w -va lve  in  a  closed in s ta lla tio n  b elow  th e  
m ax im um  s ta tic  flu id  le v e l (in  f t .) ; G =  casing  p ressure (in  lb ./sq . in . ) ; V =  d iffe r­
e n tia l reopen ing  p ressure o f flo w -va lve  (in  lb ./sq . in . ) ; an d  w =  s ta tic  flu id  g rad ien t

C — V
(in  lb ./sq . in . f t .) . In  open-type in s ta lla tio n  th e  subm ergence =  an d  th e

wV
» 1« spacing  o f v a lv e s  =  —.

w
T h e  tw o  system s are  d iscussed  an d  com p ared . T h e  s itu a tio n s  w h ere  each  system  

is p referab le  to  th e  o th e r are  also  d iscussed . T h e  closed  in s ta lla tio n  is a b so lu te ly  
•'-I essen tia l w here  it  is im p o rta n t to  keep th e  ap p lied  casing  p ressure o ff th e  p rod ucin g

fo rm atio n , p a rtic u la r ly  ab o ve  d ep le tio n  in te rm itte r eq u ip m en t w h ere  th e  m in im um  
bottom -hole o p eratin g  p ressure is req u ired . T h e  closed  in s ta lla tio n  has an o th er 
ad van tag e  o ve r th e  open-type, in  th a t th e  seal fu rn ish ed  b y  th e  p ack e r is m uch  m ore 
p o s itive  th a n  th e  v a ria b le  flu id  seal o f an  open in s ta lla tio n . A lso , th e  d ry  casing  
an nu lu s o f a  closed in s ta lla tio n  p ro tec ts  th e  casing  ag a in st co rro s ive  w ell- flu id s.

In  general, th e  open-type in s ta lla tio n  goes in  w h en  a  w e ll is firs t b ro u g h t in , o r 
man w hen it  firs t ceases n a tu ra l flo w  due e ith e r to  a  loss o f d isso lved  gas energ y o r to  th e

in flu x  o f b o tto m  w a te r. In  w e lls  o f s lo w  re se rvo ir p ressure d eclin e , o r w e lls  o p eratin g  
under re s tric te d  flo w , a  lon g  an d  eco n om ica l in te rm e d ia te  flo w  p erio d  can  be m a in ­
ta in ed  w ith  an  open-type flo w -va lve  system .

A fte r th e  w e ll passes th e  open-type stage— an d  m an y  w e lls , due to  th e ir lo w  bottom - 
hole pressure an d  lo w  p ro d u c tiv ity  in d ex , can  n e ve r be ad ap ted  to  an  open-type—  
th e  closed in s ta lla tio n  is  th e  n e x t step  in  g as- lift d ep le tio n . W h e re  th e  a d d itio n  of 
th e  bottom -hole in te rm itte r d ep le tio n  eq u ip m en t is co n tem p lated  in  th e  n ea r fu tu re , 
it  is u su a lly  w ise  to  ru n  th e  ske le ton  su b p acker assem b ly a lo ng  w ith  th e  flo w -va lve  
in s ta lla tio n . T h is  is p a rtic u la r ly  tru e  w h ere  th e  d rop  o r rem o vab le  ty p e  o f in te r ­
m itte r v a lv e  is co n tem p lated , since it  is o n ly  n ecessary to  d rop  in  th e  in te rm itte r 
v a lv e  w hen th e  w e ll d eclin e  req u ires its  a d d itio n  to  th e  system . A . H . N .

t rsf ?
4 2 1 .*  C ost o f In c re a se d  P ro d u c tio n  M e a su re d  in  T e rm s  o f S te e l. L . C . C onverse . Oil 
Oas J ., 19.2.42, 4 0  (41 ), 46.— U s in g  th e  O .P .C . estim ate  o f 210,000 lb . o f s tee l/w e ll 
fo r 1942, 40-acre spacing  an d  200 b rls ./d ay  w ith d ra w a l fo r 1000 d ays , th e  cost in  
stee l is  1050 lb . fo r each  b rl./ d a y  o f su sta ih ed  p ro d u ctio n , o r 105  lb ./b rl. o f to ta l 
p ro d u ctio n  fo r 1000 d ays . T h is  com pares w ith  th e  m in im u m  stee l req u irem en ts 
fo r the  average 1940 d rillin g  d ep th  o f 3014 ft . w h en  20-acre sp acin g  an d  100 b rls ./d ay  
W ith d raw a l w ere used. A s  a  m easu ring  ro d  an d  fo r com parison  th e  u n it fo r new  
p rod uctio n  o f 1 db. of s te e l/ to ta l y ie ld  o r 1000  lb . o f s tee l/b rl. o f d a ily  p ro d u ctio n  

neirî  m ay be used.
G as o r a ir  rep ressu rin g  m ay  be a n y th in g  from  a reg u la r g eo m etrica l p a tte rn  w ith  

ignsit- e ve ry  a lte rn a te  w e ll an  in p u t w e ll to  tw o  o r th ree  gas-input w e lls  to  th e  160 acres.
m  In  an y  case it  is p resupposed  th a t th e  re co ve ry  w e lls  a re  a lre a d y  in  an d  equ ipped .
onteiW A lth o u g h  sm all-d iam eter casing  has fre q u e n tly  been hsed in  th e  p ast, a  s trin g  o f
( duff tub ing  cem ented  in to  th e  to p  o f th e  sand  is a ll th a t is req u ired  fo r gas- o r a ir- in je ctio n

w ells. W h ile  th e  re co ve ry/acre  is  m u ch  less th a n  w ith  w ater-flo od in g , th e  in crease 
uJjessi in  p rod uction  /lb. o f stee l req u ire d  is d e fin ite ly  m uch  less th a n  p rim a ry  p ro d u ctio n .

R e su lts  of gas rep ressu rin g  a t G le n  P o o l, fo r in stan ce , w h ere  new  in p u t w e lls  w ere  
¡¡¡¡¡¡FI d rille d , in d ica te  a  re tu rn  o f 1 b rl. o f p roduction/0-2 lb . o f S .H . s tee l, o r one-fifth  th e
ieta*: q



1 8 8  a A B S T ~

steel requ irem en t fo r new  p rim a ry  p ro d u ctio n . W h e re  o ld  w e lls are  co n verted  in to  
in je c tio n  w e lls there  m ay be a  n e t g a in  in  stee l w h ere  tu b in g  is su b stitu ted  fo r casing 
in  the  in je ctio n  w ells.

Second ary-recovery p ro d u ctio n  b y  w ater-flood in g  m ay  be ob ta in ed  a ll th e  w ay 
fro m  0-5 lb . of stee l/b rl. o f crud e to  a  n e t g a in  o f 1-9 lb . o f stee l/b rl. o f gross p ro ­
d uctio n  ; exam ples of b o th  o f w h ich  are  illu s tra te d . I t  is assum ed th a t research  has 
p roved  5000 b rls./acre  reco verab le  before a n y  ex p en d itu re  fo r stee l is m ade under 
a ll co nd itions. T h e  h e a v ie s t stee l ex p en d itu re  w o u ld  be in  th e  so-called shallow  
areas (500-1000 f t .), w here  a ll W ells w o u ld  h a ve  to  be d rille d .

Three-hundred-and-th irty-foot spacing  500 ft . deep o r 440-ft. spacing  1000 ft . deep 
w ou ld  each req u ire  ap p ro x im a te ly  2500 lb . o f S .H . tu b in g  an d  lin e  p ipe/acre o r 1500 lb. 
of new  sm aller-d iam eter tu b in g  an d  p ip e  as a  m in im u m  req u irem en t fo r flo w ing  con­
d itio n . U n d e r flo w ing  co n d itio n s, o n ly  a  d rillin g  s trin g  o f casing  w o u ld  be used, 
w h ich  is p u lled  w h en  th e  tu b in g  strin g  is cem ented  in  p lace .

F u rth e r costs in  te rm s o f stee l are  d iscussed  a t som e len g th  to  show  th a t in  certa in  
cases th e  stee l being  used  to  p rod uce a  b a rre l o f o il m a y  be o f g rea te r va lu e  elsewhere, 
a t th e  expense o f sacrific in g  th a t b a rre l. A . H . N .

4 2 2 .*  C losed S iph on  S y ste m  H a n d le s  D isp o sa l W a te r  a t  T in sle y . R .  M . S an fo rd .
Oil Gas J „  26.2.42, 40  (42 ), 57.— T h e  u n it described  is  an  e n tire ly  closed, pressure- 
operated  system , and  em ploys se ve ra l p ractice s  p re v io u s ly  n o t ap p licab le  to  sub­
su rface sa lt-w ater d isposal system s. T h e  iro n  co n ten t o f T in s le y  fie ld  b rin e  is excep­
tio n a lly  h igh . I f  e ith e r th e  o il em ulsion  o r th e  sa lt-w ate r w ere  exposed to  th e  atm o­
sphere, th e  p rec ip ita ted  iro n  oxide w o u ld  clog  th e  g a th e rin g  lin e s  an d  th e  disposal 
system .

M ost unusual o f th e  en tire  system  is th e  d isp osal w e ll. D rille d  to  th e  shallow  
W ilco x  sands a t 2880 ft ., th e  w e ll s ta rte d  flo w in g  sa lt-w ate r w h en  tu b in g  w as run. 
A  pressure- in jection  system  w as used  to  co u n te rac t th e  n a tu ra l p ressure and  water- 
flow  of d isposal sand. H o w e ve r, since s ta rtin g  o p era tio n  o f th e  u n it, th e  disposal 
w e ll w ill, b y  su ction , siphon  w a te r a t th e  ra te  o f 140 b rls . h o u rly , o r 3360 b rls  d a ily. 
W h ile  sa lt-w ater is being  siphoned  dow n in to  th e  w e ll th ro u g h  th e  casing , fo rm ation 
w a ter w ill flow  ou t o f th e  d isposal w e ll th ro u g h  th e  tu b in g . P re ssu re  d ifferen tia ls 
in  the  sand section  and  sp ecific-g ra v ity  d ifferences in  th e  sa lt-w ate r are offered as 
exp lanations fo r th is  phenom enon.

T h e  design o f th e  system  is b rie fly  d escribed  an d  ce rta in  p a rts  are  illu stra ted . 
T he en tire  p la n t w as firs t designed to  use a  5-in. x 10-in. p um p , b y  m eans of w h ich 
the  w a te r w as to  be fo rced  in to  th e  in je c tio n  w e ll. W h e n  it  w as fo un d  th a t w ater 
w ou ld  siphon in to  th e  w e ll, a  b yp ass w as in s ta lle d  to  e n tire ly  e lim in a te  th e  pum p. 
T h e  lin e  th rough  th e  pum p is s t ill in ta c t, ho w ever, fo r a t som e fu tu re  d ate  th e  siphon­
ing actio n  o f th e  w e ll m ay  cease, an d  it  w ill becom e n ecessary to  re so rt to  th e  pressure 
system  of in je ctio n .

O perating  th ro u gh  th e  p um p , w h ich  is d rive n  b y  a 500-h.p. gaso line engine, the 
system  w as firs t capab le  o f d isposing  o f 49 b rls . o f w a te r / h r .; h o w ever, w h en  the 
pum p w as by-passed, th e  system  w o u ld  siphon  96 b rls . /hr., o r a lm o st double the 
ca p a c ity . In  o rder to  in crease  th e  c a p a c ity  s t ill m ore, a  4-in. h ead er w ith  tw o  2-in. 
draw -off lin es w as in s ta lle d  on th e  in je c tio n  w ell-head , an d  th e  c a p a c ity  o f th e  system  
w as increased  to  140 b rls ./h r. I t  does n o t y e t operate  a t  fu ll c a p a c ity , fo r insu fficient 
w e lls are connected  to  th e  d isposal system .

T he  en tire  system  has been in  o p e ra tio n  since th e  m id d le  o f Ja n u a ry , and  has 
perform ed so s a tis fa c to rily  th a t seve ra l o th e r p rod ucers in  th e  fie ld  are  p rep arin g  to 
in s ta ll in d iv id u a l o r jo in t ly  o perated  system s w ith  n e ig hb o u ring  p rod ucers. A . H . N .

4 2 3 .*  S m a ll-C ap a c ity  M etres U se d  to  G a u g e  W ell P ro d u c tiv ity . H . F .  S im ons. Oil 
Gas J ., 26.2.42, 4 0  (42 ), 62.— T h e  firs t m ethod  tr ie d  b y  eng ineers w as to  use a  sm all 
p o rtab le  ta n k  and  a pum p d rive n  b y  an  in terna l-co m b ustio n  eng ine. T h is  cou ld  be 
hooked to  the  w ell-head, th e  d a ily  p ro d u ctio n  gauged , an d  th e  o il th e n  pum ped  out 
of the  gauging ta n k  to  lease sto rage. T h e  pum p an d  ta n k  w ere  m oun ted  on  a  sm all 
tra ile r, w h ich  cou ld  be p u lled  b y  an o rd in a ry  passenger-car.

A  new  m ethod has re ce n tly  been d evised  w h ich  s im p lifies th e  a rran g em en t, reduces 
th e  tim e spent in  m ak in g  th e  te s t, an d  g ives a  v e ry  sa tis fa c to ry  gauge on th e  w e ll’s
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p ro d u c tiv ity . A  sm a ll o il-m eter is used  to  m easure th e  p ro d u ctio n  fro m  th e  v e l], 
and  th e  e n tire  arrang em ent— tp e te r, s tra in e r, co n nections, an d  hand  to o ls— is ca rried  
in  a  sm all tra ile r  w h ich  can  be p u lle d  aro u n d  th e  fie ld  b y  han d  if  necessary.

G as acco m p an yin g  o r re leased  from  th e  o il b eing  m easured  is o ften  a  co m p lica tin g  
fa c to r w h en  m ete rin g  o il, h u t in  th is  case i t  g ives no tro u b le , as th e  w e lls  are  p ro ­
duced  u n d er v a ry in g  am oun ts o f va cu u m . T h e  gas can n o t com e o u t o f th e  o il, as 
th e  p ressure on  it  is increased  w h en  it  is  b ro u g h t to  a tm o sp heric p ressure. T h e  
accu racy  o f th e  m ete r w as checked  b efo re  p u ttin g  it  in to  se rv ice  b y  p ro d u cin g  o il 
in to  a  ta n k  an d  gaug ing  i t ; th e  m e te r is checked  o ccas io n a lly  to  in su re  ag a in st an  
in a c cu ra te  gauge.

T h e  m e te r used  is a  sm a ll, p ositive-d isp lacem en t ty p e , crude-o il m eter, w h ich  
consists o f tw o  p isto n s tra v e llin g  b ack  an d  fo rth . T h e  p isto ns are  a lte rn a te ly  fille d  
and  em ptied , an d  a re  connected  to  a  co u n te r so th a t th e  to ta l am o un t o f o il m o ving  
th ro u gh  th e  m ete r in  a n y  len g th  o f tim e  is  reco rd ed . I t  is  m e re ly  a  p isto n  pum p 
op eratin g  in  reve rse .

G aug ing  o f p ro d u ctio n  fro m  a w e ll is n o t com p le te  un less som e p ro v is io n  is  m ade 
fo r o b ta in in g  a  sam p le to  d eterm ine  th e  p ercen tag e  o f w a te r co n ta in ed  in  th e  o il. 
T h e  m eter also in c lu d es a  sm a ll sam p ler, w h ich  is m e re ly  a p is to n  w ith  a  sm a ll ho le 
in  it  w h ich  m oves in  an d  o u t o f th e  m ete rin g  ch am b er. T h e  sam p ler is designed  to  
d e live r 8 c .c ./b rl. m easu red  b y  th e  m e te r. N o rm a lly  th e  sam p le is  cau g h t d ire c tly  
un der th e  m ete r, b u t fo r co n ven ien ce  a  sm a ll cop per tu b e  is  ru n  th ro u g h  th e  flo o r 
a t th e  fro n t o f th e  tra ile r  an d  in to  a  g rad u ate  c y lin d e r h e ld  in  a  b u re tte  clam p  a ttach ed  
to  a sh o rt p o st. A . H . N .

4 2 4 .*  S u b s u r fa c e  P re s su re  R e g u la t io n  o f H ig h - P re ssu re  C o n d e n sa te  W ells . J .  O .
Fa rm e r. Oil Gas J . ,  26.2.42, 4 0  (4 2 ), 67. P aper presented before American Petroleum 
Institute.— D isco ve ry  o f deeper re se rvo irs  u n d er h ig h er p ressures has resu lted  in  th e  
need fo r co n tro l eq u ip m en t to  p reserve  an d  p ro te c t these g rea t sources o f e n e rg y ; 
also , m eans o f p reven tin g  freez in g  o r th e  so lid ific a tio n  o f h yd ra te s  caused  b y  th ro ttlin g  
o r re s tric tin g  p ro d u ctio n  a re  req u ired . T h e  d eve lo p m en t o f a successfu l, rem o vab le  
subsurface p ressure re g u la to r has enab led  o p erato rs to  redu ce d ang ero usly  high- 
flow ing  pressures a t th e  su rface  to  safe  w o rk in g  lim its . B y  tran sfe rrin g  th e  p rin c ip a l 
p o in t o f p ressure red u ctio n  fro m  th e  su rface  to  w a rm e r su bsu rface le ve ls , com p lete 
e lim in a tio n  o f th e  freez in g  co n d itio n s in  flow -lines can  be accom p lished . D e ve lo p ­
m ent and  o p era tio n  o f a  su bsu rface  re g u la to r are  d escribed , an d  ch a rts  an d  tab le s  
fo r use in  d eterm in in g  p rop er d ep ths fo r p ressure red u ctio n s to  p reven t freez in g  are 
show n. O th er b en e fic ia l resu lts , he re to fo re  considered  su b o rd in ate , such  as th e  
red u ctio n  an d  s ta b iliz a tio n  o f g as- liq u id  ra tio s  in  condensate-p roducing  w e lls  and  
th e  re ta rd a tio n  o f w a te r en cro ach m en t, h a ve  been o b served . T h e  p o ss ib ility  of 
estab lish in g  co n d itio n s in  th e  tu b in g  s trin g  fa vo u ra b le  to  th e  p re c ip ita tio n  o f co n ­
densate th ro u g h  th e  use o f su bsu rface  reg u la to rs  is suggested. F u rth e r  te ch n ica l 
research re la tin g  to  th e  use o f su bsu rface  reg u la to rs  fo r co n tro llin g  tem p era tu res and  
pressures in  th e  flow -string  to  o b ta in  co n d itio n s m ost co n d u cive  to  th e  p re c ip ita tio n  
and  an  increased  re co ve ry  o f condensate  is d esired .

T h e  degree to  w h ich  th e  re g u la to r v a lv e  opens depends on th e  size o f th e  su rface 
choke u se d ; th e  la rg e r th e  ch oke, th e  g rea te r th e  red u ctio n  in  th e  d ow nstream  p res ­
sure ; hence, th e  d iffe re n tia l p ressure  across th e  re g u la to r w ill be in creased  and  th e  
reg u la to r v a lv e  w ill be opened w id e r. C o n ve rse ly , se lectio n  o f a  sm a lle r choke a t 
th e  su rface w ill cause th e  re g u la to r v a lv e  to  m o ve  to  a  p o s itio n  o f less open ing  and  
re s tric t th e  flo w . T h e  o p e ra tio n  o f th e  re g u la to r is th e re fo re  e n tire ly  au to m a tic , 
and  va ria b le  ra te s  of flo w  a t s u b s ta n tia lly  co n stan t d e liv e ry  p ressures can  be m a in ­
ta in ed  b y  m ere ly  ad ju stin g  th e  su rface  ch o ke . T h e  d a ily  d e liv e ry  can  be va rie d  
th ro u gh  a range o f from  zero to  9,000,000 cu . f t . ; th e  m ax im um  ra te , h o w ever, is 
dependent on th e  a b ility  o f th e  w e ll to  p rod uce a t th e  redu ced  flo w in g  p restu re .

T o  e lim in a te  th e  te rrific  abuse caused  b y  th e  ab ra s ive  a c tio n  o f flo w  u n d e r d iffe r­
e n tia l pressures exceeding  1500 Ib ./sq . in ., it  is th e  g enera l p ra c tice  to  lim it th e  p res ­
sure red u ctio n  across a  sing le  re g u la to r to  a  m ax im um  o f 1500 lb ./sq . in ., an d  to  use 
tw o  o r m ore reg u la to rs in  series w h ere  g re a te r p ressure re d u ctio n  is req u ired . In  
m u ltip le  in s ta lla tio n s  th e  reg u la to rs  a re  spaced  a t in te rv a ls  o f 500—1000 f t ., an d  are 
so ad ju sted  th a t th e  to ta l p ressure  d rop  is  d iv id e d  am ong th em  to  g ive  o p tim um  
serv ice . A . H . N .
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4 2 5 .*  C en tra l E le c tr ic a l  G e n e ra t in g  P la n t  D e sig n e d  fo r  1 6 0  W ells . H . E .  D a v id . Oil
Gas J '., 26.2.42, 4 0  (42 ), 74.— T h e  p la n t is a t p resen t used fo r p um p ing  eigh ty-four 
w e lls, and  is designed fo r th e  u ltim a te  o p e ra tio n  o f 160 w e lls . E a c h  w e ll is p roducing  
an  average o f 50 b rls . d a ily . T h e  G riffin  fie ld , in  w h ich  th e  p la n t is operatin g , is 
described . T h e  loads on th e  in d iv id u a l w e lls  v a ry  fro m  3 to  10 h .p ., depend ing la rg e ly  
on the  fo rm atio n  from  w h ich  th e  w e ll is p rod u cin g . M o st o f th e  w e lls  a re  pum ped 
24 h rs./d ay , a  v e ry  few  being  pum ped  on a  p art- tim e  basis. E a c h  w e ll in  th e  Con­
tin e n ta l system  is equ ipped  w ith  an  in d iv id u a lly  geared  pum p in g  u n it d rive n  b y  an 
e lec tric  m o tor. O n  th e  m a jo rity  o f th e  w e lls  these m otors are  440 v ., 3-phase, 10-12- 
h .p ., 60-cycle, 1200-r.p .m ., in d u ctio n - typ e , cap ab le  o f ru n n in g  co n tin u o u s ly  w ith  not 
m ore th a n  40° tem p era tu re  rise . T h e  e le c tric a l system  is d escribed  in  som e d eta il.

F ro m  th e  p ast h is to ry  o f G riffin  an d  o th e r Illin o is  an d  In d ia n a  fie ld s, th e  period  of 
peak o il p rod uctio n  is q u ick ly  reached , ho lds ste ad y  fo r a  p erio d , an d  th en  g rad ua lly  
declines. W ith  the  p resen t in s ta lla tio n  160 w e lls  can  be h an d led  a t th e ir present 
ra te  of p rod uctio n . A s  th e  vo lu m e of flu id  to  be h an d led  fa lls , m ore leases and  w ells 
m ay be added , o r th e  size of th e  p la n t m ay  be redu ced  b y  rem o vin g  one o f the  un its 
to  a new  lo ca tio n  w here it  can  be u tiliz e d . A . H . N .

4 2 6 .*  S tra te g ic  L o c a tio n  o f W e lls  in  F la n k  S a n d s  on  P ie rc e m e n t-T y p e  S a lt  D om es.
A non . Oil Wkly, 9.2.42, 1 0 4  (10 ), 17-20.— T h e  40-acre sp acing  p ro v is io n  is p ar­
tic u la r ly  d istu rb in g  to  o perato rs o f th e  T e x a s- Lo u is ian a  G u lf C oast, w h ere  geological 
co nd itions them selves p reven t rig id  w ell-spacing  reg u la tio n s if  m ax im um  efficiency 
and  co n servation  are  to  be o b ta in ed . In  v ie w  o f th e  fa c t th a t p iercem en t-type salt 
dom es of th is  area y ie ld  crude o ils  th a t a re  p a rtic u la r ly  needed  in  p rosecu tion  of the 
W ar, being desirab le fo r m ak in g  a v ia tio n  g aso line , b u n k er o il, an d  d iese l o il, it  is 
im p e ra tive  th a t th e  m a tte r be g iven  p ro m p t a tte n tio n  b y  tho se  ad m in isterin g  the 
spacing p rovisions.

T h e  successfu l an d  e ffic ien t d eve lopm en t o f these dom es, w ith  th e ir  m u ltip le , tilted , 
and  fau lted  oil-sands, req u ires ex cep tio n a l ca re  in  th e  se lectio n  o f d rillin g  sites, a 
fa c t hereto fo re developed  a fte r long  experience an d  fu lly  recogn ized  b y  S ta te  con­
se rva tio n  au th o ritie s .

A fte r describ ing  the  co n d itio n s in  these fie ld s, th e  fo llo w in g  co n clusions a re  recorded : 
T h e  flan k  sands are sep arated  b y  ra d ia l fa u lts  in to  segm ents w h ich  req u ire  one and 
o ften  seve ra l w ells/segm ent to  w ith d ra w  th e  o il.

A  spacing  program m e to  f it  th e  size an d  shape o f th e  in d iv id u a l segm ent and  the 
p osition  o f th e  oil-sands is req u ired . A  set p a tte rn  fo r lo ca tio n  o f w e lls  w ill not 
ap p ly , and  w ou ld  re su lt in  a  larg e p ercen tag e o f d ry  ho les, w ith  consequent loss of 
essen tia l m ate ria ls .

G overn m en ta l au th o ritie s  shou ld  a ffo rd  such  excep tions to  g en era l reg u la tion s tha t 
sa lt dom es m ay  be developed  w ith  spacing  an d  lo ca tio n  of w e lls  th a t w ill p rovide 
m axim um  effic ien cy. A . H . N .

4 2 7 .*  D ecrea se d  C osts a n d  Im p ro v e d  W ell P e r fo rm a n c e  G a in e d  T h ro u g h  P um ping 
E q u ip m e n t M o d ern ization . G . M . W ilso n . Oil Wkly, 9.2.42, 1 0 4  (10 ), 24.— Pro b ab ly
th e  m ost fa m ilia r o f a ll p um p ing  equ ipm en t, an d  th e  ty p e  th a t is p ro b a b ly  m ost sorely 
in  need o f re p a ir o r rep lacem en t, is th e  o ld  standard-end  p um p in g  u n it, w ith  its  single- 
cy lin d e r engine, long b e lt, and  band-w heel.

T he rep lacem ent of th is  ty p e  of p la n t b y  slo w er speed an d  m ore e ffic ien t typ es is 
discussed. O ne com pany o w n ing  a la rg e  num b er o f w e lls  equ ipp ed  w ith  th is  older 
equ ipm ent has in  th e  la s t tw o  years  reco n d itio n ed  som e s ix ty- tw o  w e lls  b y  p a rtly  re- 
equ ipp ing  them  in  th e  m anner g e n e ra lly  o u tlin ed  ab o ve. S u b s ta n tia lly  b e tte r p er­
form ance and  lo w e r m ain ten ance  costs h a ve  been rea lized  in  those w e lls  since the 
program m e w as sta rted .

T he reco n d itio n in g  w o rk , d irected  p rim a rily  to w ard s th e  e lim in a tio n  o f th e  large 
sing le-cylinder engines to  m ake possib le th e  a d d itio n  of ce rta in  new  eq u ip m en t designed 
to  ad ap t th e  w e ll to  slow-speed p um p ing , w as begun on  each  w e ll o n ly  a fte r an  ex­
h au stive  su rvey  w as m ade o f th é  p ro d u ctio n  ra te , w a te r cu t. n o rm a l o p era tin g  fluid- 
le ve l, p lunger loads, and  general co n d itio n  o f th e  band-w heel, p itm an , w a lk in g  beam, 
and  d errick .

A verag e gross p rod uctio n  ra te s o f w e lls th a t w ere reco n d itio n ed  v a ry  fro m  25 to  100 
b rls./d ay, w ith  w a te r cu ts in  som e w e lls  ru n n in g  as h ig h  as 7 5 -9 0 % . W e lls  were
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pum ped fro m  d ep ths v a ry in g  from  2300 to  6800 ft. Pu m p in g  w ith  th e  o ld  e q u ip ­
m ent m ade it  d iffic u lt, an d  u su a lly  im possib le , to  s lo w  th e  eng ine d ow n  to  a  speed 
w here th e  pum p w o u ld  h an d le  th e  flu id  o n ly  as fa s t as it  cam e in to  th e  liole.^ I f  a 
w e ll pum ped  fa s te r th a n  th is  o p tim um  ra te , th e  p lu n g er p ound ed  flu id , ten d in g  to  
increase fo rm atio n  o f B .S ., causin g  ro ug h  a c tio n  o f th e  p um p in g  stro kes, an d  in  g enera l 
b ring ing  ab o u t e a rly  tro u b le  in  th e  fo rm  o f w o rn  pum ps, b ro ken  rods, an d  o ve rh a u lin g  
o f su rface equ ipm en t. D e ta ils  are  g iven  o f one w e ll in  p a rtic u la r.

O n ce rta in  w e lls , o th e r th a n  those w h ich  w ere  equ ipp ed  w ith  sm a ll e le c tric  m o tors, 
it  w as som etim es fo un d  to  be m ore econ om ica l to  in s ta ll m u lti- cy lin d e r gas eng ines in  
connection  w ith  a  co u n te rsh a ftin g  a rran g em en t. T h is  co n d itio n  w as fo u n d  to  be 
p a rtic u la rly  tru e  in  w e lls  w h ich  req u ired  p ow er ran g in g  fro m  10  to  20  h .p . and  h ig h er.

In  such in stan ces th e  b e lt an d  band-w heel w ere  re ta in e d , an d  used  in  co n n ectio n  
w ith  a  co u n te rsh a ft th a t w as u s u a lly  m ade up  o u t o f th e  fo rm er gas eng ine, o r th e  
cran k  an d  base o f an  o ld  steam  eng ine. In  case o f a  ce rta in  set o f co n d itio n s w h ich  
requ ired  a p a rtic u la r ly  h e a vy  sh a ft, a  sp e c ia lly  designed  co u n te rsh a ft w as used . A  
V-belt d rive  connected  th e  eng ine to  one side o f th e  co u n te rsh a ft, w ith  th e  fla t b e lt 
tak in g  o ff a  p u lle y  on  th e  o th e r side.

Sa lvag e  is d iscussed.
A . H . N .

428*. R e d u ctio n  o f H o le  S ize  in  D r illin g  a s  A ffe c tin g  C o sts, C om ple tion , a n d  P ro d u c tio n  
P ra c tice . P a r t  n .  I .  W . A lc o rn  an d  J .  U . T eag ue. Oil Wkly, 9.2.42, 104 (10 ), 32. 
Paper Presented before American Petroleum In s t itu te —A fte r  a  d e ta ile d  s tu d y  o f th e  
problem s in vo lve d .in  th e  p ro d u ctio n  fro m  sm all-size w e lls  th e  fo llo w in g  co n clu sio ns are  
recorded  : (1 ) Sm all-d iam eter w e lls  are  su b s ta n tia lly  lo w e r in  cost th a n  la rg e-d iam eter 
w ells, in  e ve ry  fie ld  on  w h ich  in fo rm a tio n  w as su b m itted . (2 ) A  sm all-d iam eter w e ll 
is considered  to  be one com p leted  w ith  5 ¿-in . O .D . casing . T h is  is  reg ard ed  as th e  
m in im um  p ra c tic a l size fo r w e ll co m p le tio n  b y  th e  m a jo r ity  o f those su b m ittin g  d a ta . 
H o w eve r, w e lls  a re  being  com p leted  w ith  sm a lle r sizes as an  ex p erim en t. (3 ) T h e re  
w as no d ifference in  p o te n tia ls  b etw een  sm all- an d  larg e-d iam eter w e lls  w h en  tak e n  
on chokes ¿- in . in  d iam ete r o r sm a lle r. (4 ) Sm all-d iam ete r w e lls  can  be com p leted  
by a ll com m on co m p le tio n  m ethods as e a s ily  as larg e-d iam eter w e lls . (5 ) A ll typ es 
of a rtiflc ia l- lift equ ipm en t can  be used  s a tis fa c to rily  in  sm all-d iam eter w e lls . I f  
large vo lum es o f flu id  a re  to  be p rod uced , e sp ec ia lly  w ith  rod-pum ps, th e  sm all- 
d iam eter w e lls  m ay  im pose som e re s tric tio n . (6 ) Sm a ll- d iam ete r w e lls  can  be 
repa ired  as e a s ily  an d  ch e ap ly  as larg e-d iam eter w e lls , ex cep t w h en  it  is  d esired  to  
deepen o r side-track  w e lls . F o r  these tw o  excep tio ns th e  sm all-d iam eter w e ll is  n o t 
sa tis fa cto ry . (7 ) In  v ie w  o f th e  cu rre n t lo w  ra te s  o f p ro d u ctio n , th e  long-expected  
flow ing  hfe o f m ost fie ld s, an d  th e  a ttra c tiv e  sav in g s rea lized , th e  tre n d  to w a rd s  d rillin g  
and  com p leting  sm all-d iam eter w e lls  w ill p ro b a b ly  co n tin u e . (8 ) I t  sh ou ld  be p o in ted  
o u t th a t th e  scope o f th e  p ap er has been  lim ite d  to  th e  p rese n ta tio n  o f th e  a c tu a l 
experience o f th e  in d u s try  to  d ate  in  d rillin g  an d  co m p le tin g  sm all-d iam eter w e lls  as 
it  affects costs and  o p eratio n . N o  a tte m p t has been m ade to  d ete rm in e  o r d iscuss 
the  effect th e  sm all-size ho le  th ro u g h  th e  p ro d u c in g  h o rizon  has on  th e  p ro d u c tiv e  

'c a p a c ity  of th e  w e ll, o r th e  e ffect it  m ay  h a ve  on  u ltim a te  re co ve ry . A . H . N .

429. E ffic ien t an d  F lex ib le  G a th e r in g  S y s te m . G . M . W ils o n . Oil Wkly, 23.2.42, 104 
(12), 23.— O u tstan d in g  am ong th e  p o in ts  o f in te re s t in  th e  lease-gathering  system  a re  : 
(1 ) T h ree stages of sep aration  before  th e  o il reaches th e  la rg e  lease-tanks. In d iv id u a l 
w ell-gauging is accom plished  in  w eigh-m eters in  th e  second stage o f se p a ra tio n , m ak in g  
unnecessary th e  use o f sm all lease gauge-tanks. (2 ) C o m p lete  s ta b iliz a tio n  o f th e  
o il in  th e  tan ks, w h ich  re su lts  in  th e  e lim in a tio n  o f gas w astag e , an d  a  m ark ed  absence 
o f tu rb u lence  o f th e  flu id  in  th e  tan k s . (3 ) E ffic ie n t use o f tw o  sm a ll an d  one la rg e  
com pressors to  boost the  gas tak e n  o ff a t th e  second an d  th ird  stages o f se p a ra tio n , up  
to  th e  pressure of the  in it ia l o r h igh-pressure stage, th u s  m ak in g  fo r s im p lified  d isp osal 
in to  th e  fie ld  gathering- line o f th e  u t ilit y  co m p an y . (4 ) A  n u m b er o f sm a lle r b u t 
v e ry  in te restin g  operating  ideas th a t co n trib u te  g re a tly  to  th e  ease an d  e ffic ie n cy  of 
o p eratio n  of th e  w e lls and  th e  g a th e rin g  system . T h e  d eve lo p m en t o f th e  lease is 
d eta iled . E a c h  of th e  fo u r item s is also  d iscussed  in  m ore d e ta il.

T o  a id  in  the  e fficiency o f o p eratio ns a  u n itiz e d  h ead er fo r each  w e ll is  used . T h e  
flow -header consists o f an 11-ft. le n g th  o f 9-in. h e a v y  casing , w e ld ed  closed  a t  e a c h '
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end  to  w ith s ta n d  th e  m ax im um  a n tic ip a te d  flow -pressure. F lo w - lines from  both 
sides o f th e  C h ristm as tre e  a re  hooked  up  to  th e  b ack  side o f th is  cham ber, an d  the 
lead- line go ing up  to  th e  trap -se ttin g  tak e s  o ff fro m  e ith e r end. T w o  steel legs w elded 
to  th e  b o tto m  of th e  header a rą  cu t o u t o f sh o rt section  o f I-beam  m ate ria l, and  p rovid e 
a  s tu rd y  base to  m in im ize  v ib ra tio n s .

M o u n ted  on  stee l su p p orts w e ld ed  to , an d  ex ten d ing  u p w ard  ap p ro x im ate ly  1 ft. 
ab o ve  th e  to p  of th e  flow -header, is an o th e r sm a lle r and  som ew hat sh o rte r cham ber. 
T h is  cham ber, m ade o f 6 |- in . casing , is 5 f t . lon g , an d  is d iv id ed  in to  fo u r equal 
co m p artm en ts, w h ich  w ere  m ade b y  w e ld in g  stee l p la te s  b etw een  cut-out sections of 
th e  p ip e . E a c h  sectio n  is a  sep arate  re ce iv in g  ch am b er fo r p ressure taken  o ff from  
( 1 ) tu b in g  o r flow -strin g , in d ic a tin g  o il o r gas p ressure in  th e  lead-line on the  dow n­
stream  side o f th e  flow -bean ; (2 ) b etw een  th e  w a te r an d  su rface  string s of casing, 
w h ich , a lth o u g h  u n d er a ll n o rm a l co n d itio n s th e y  shou ld  be zero, m ust nevertheless 
be co n s ta n tly  checked  ; (3 ) th e  in n e r casing  strin g  ; an d  (4 ) tu b in g  head, record ing  the 
tu b in g  p ressure (flo w in g  o r s ta tic ) on  th e  u p stream  side o f th e  flow -bean.

P ressu re  en ters th e  co m p artm en ts th ro u g h  a  ¿- in . co lla r w e ld ed  in to  the  back side 
o f each  cham ber. H a lf- in ch  co lla rs , n ip p les, an d  tees on  th e  to p  p ro v id e  an  outlet 
fo r p ressure gauges, as w e ll as fo r a  reco rd in g  m eter. T h e  la tte r  is m ounted  a t eye- 
le ve l h e ig h t on  an  u p rig h t p iece  o f 2 -in. p ip e  screw ed  in to  a  fittin g  th a t is welded to 
th e  fro n t of th e  flow -header ch am b er. A  ¿- in . o u tle t an d  bar-stock  v a lv e  below  each 
co m p artm en t a llo w s flu id  to  be d ra in ed  o u t in to  a  com m on w aste-gathering  ¿-in. line, 
w h ich  th en  extends on o ve r to  a  h o le  cu t in to  th e  w ooden ce llar- floo r. T h e  entire 
header assem b ly can  be d ism an tled  in  co m p a ra tive ly  la rg e  u n its  w h en  w e lls are to  be 
w o rked  on.

O th er equ ipm ents a re  s im ila rly  d escribed . A . H . N .

4 3 0 .*  U n ste a d y  F lo w  o f V a p o r iz in g  H y d ro c a rb o n s  th ro u g h  U n co n so lid a te d  Sand.
T . Y .  J u  an d  R . L .  H u n tin g to n . Oil Wkly, 23.2.42, 1 0 4  (12 ), 32.— T h e  paper is a 
rep o rt on a  research  p ro je c t ca rrie d  o u t to  in ve s tig a te  th e  b eh av io u r of reservoirs 
p roducing  h yd ro carb o n  vap o u rs w h ich  a re  in  co n ta ct w ith  th e ir ow n  liq u id s. A n 
a r tific ia l re se rvo ir, com posed of 93jr f t . o f a  2-in. A .P . I .  p ip e , m oun ted  v e rtic a lly  and 
packed  w ith  un co n so lida ted  W ilc o x  sand , w as used  to  in ve s tig a te  th e  production 
ch ara cte ris tics  of b u tan e  an d  p rop an e re se rvo irs . T h e  cu rve  fo r p ro d u ctio n  ra te  decline 
o f a rese rvo ir of th is  ty p e  w as found  to  be s im ila r to  th a t fo r th e  u su a l gas rese rvo ir. 1  he 
cu m u la tive  p ro d u ctio n  is  re la te d  to  th e  cu m u la tive  tu n e  b y  an  ex p o n en tia l function 
re la tio n . T h e  p rod uctio n -rate  e q u a tio n  d eve lo ped  fo r o rd in a ry  gas reservo irs was 
m odified , an d  th e  m od ified  fo rm  W as fo un d  to  be a p p licab le . F o r  b u tan e  and  propane 
reservo irs it  is q u ite  possib le, th e re fo re , fro m  th e  k n o w n  p ro d u ctio n  d a ta , to  estim ate 
the  fu tu re  cu m u la tive  p ro d u ctio n  an d  fu tu re  p ro d u ctio n  ra te s  b y  m eans of these 
em p irica l re la tio n sh ip s.

In  th is , th e  firs t p a rt of th e  p aper, a  d escrip tio n  of th e  ap p a ra tu s, its  m ode of filling  
and  use, an d  o f th e  p rocedu re ad o p ted  is  g iven , to g e th er w ith  tab le s  show ing the 
resu lts of five  runs. T h e  resu lts are  to  be d iscussed  fu rth e r in  tw o  succeed ing  parts.

A . H . N .

431 . V alu e  o f P lan n e d  an d  C on tro lled  O p e ratio n s  D e m o n stra te d  b y  S u c c e s s fu l Shallow  
W ate r-F lo o d . G . M . W ilso n . Oil Wkly, 23.3.42, 1 0 5  (3 ), 17-22.— T h e  fe a s ib ility  of
successfu lly w ater-flood ing  m an y  sh a llo w , sem i-depleted  o ilfie ld s  in  ce rta in  areas of 
W e s t C en tra l T exas has d e fin ite ly  been p ro ved  in  a t le ast one p ro je c t s ta rte d  in  the 
e a rly  p a rt of 1941. A  group of fo u rteen  w e lls , p ro d u c in g  fro m  a  sand  a t 350 ft., the 
to ta l lease p ro d u ctio n  of w h ich  had  slum ped  to  o n ly  4 b rls ./d ay , an d  to  w h ich  were 
la te r added  fo u rteen  m ore w e lls  (tw e lve  o f w h ich  a re  re-d rilled , fo rm e rly  abandoned 
w e lls ), on ad jo in in g  leases, h a ve  responded to  w ater-flood ing  to  th e  e x te n t th a t the 
tw en ty-e ig h t o il-w ells are  now  p rod ucin g  a  to ta l o f 4000 b rls ./m o n th , w ith  th e  rate 
s t ill on th e  increase, a fte r o n ly  e leven  m onth s o f a c tiv e  flo od in g  o p eratio n s. The 
fie ld  is described.

S eve ra l co nd itions, o peratin g  as w e ll as econom ic, in  th is  fie ld , ap p ear to  len d  them ­
selves id e a lly  to  secondary re co ve ry  b y  w ater-flood ing  m ethods.

I  irs t is the  sh allo w  d ep th  o f th e  oil-sand, being  o n ly  350 ft ., an d  w h ich  has no w a te r - 
sand o ve rly in g  it , m ak in g  it  unnecessary to  case th e  in je c tio n  w e lls  o r a n y  o il-w ells 
th a t m ay  be d rilled  on th e  p ro p e rty  h i th e  fu tu re .
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Second  are  th e  u n ifo rm ity  an d  e x trem e ly  h ig h  p e rm e a b ility  o f th e  o il-sand . P e rm e ­
a b ility  ranges fro m  350-500 m illid a rc ie s . T h is  com pares w ith  75 fo r th e  B a rtle s v ille  
sand o f O k lah o m a an d  K a n sa s , an d  from  6 to  20 fo r th e  sands o f th e  B ra d fo rd , P e n n s y l­
v a n ia , reg ion . San d  p o ro s ity  averages 2 5 % . So  fa r  as is kn ow n , th is  sand  is th e  
h ighest ave rag e  p e rm e a b ility  o f a n y  so fa r  a tte m p te d  fo r w ater-flood ing .

S t ill an o th e r fa c to r fa vo u rab le  to  w ater-flood ing  is th e  close p ro x im ity  o f an  am p le 
su p p ly  o f fre sh  w a te r, th e  source being  a  la k e  se ve ra l m iles n o rth  o f th e  fie ld .

T h e  d rillin g  o f in je c tio n  w e lls  b y  in ex p en sive  m ethods, sto rage tan k s , pum ps, and  
o ther item s o f th e  system  are  d iscussed . A  co n stan t p ressure o f 320 lb . is being  
m ain ta in ed  a t th e  pum p in g  p la n t. P la n t  in je c tio n  p ressure has been g ra d u a lly  
increased  fro m  ap p ro x im a te ly  250 lb . a t th e  b eg inn ing  o f th e  flood  up  to  th e  p resen t 
va lu e . P ressu re  is he ld  co n stan t b y  m eans o f a  b ack  p ressure v a lv e  tie d  in  to  th e  
d ischarge lin e  n ea r th e  base o f th e  p um p . Ex ce ss  w a te r is by-passed b ack  in to  the 
su ction  lin e  o f th e  p um p . T h e  w a te r system , th e  tests u n d e rtak en , an d  th e ir  in te r ­
p re ta tio n  are  described .

S e ve ra l n o te w o rth y  conclusions are  reached , p a rtic u la r ly  th e  fa c t th a t sm a ll p ro je cts , 
co ve rin g  o n ly  a  p o rtio n  o f a  fie ld  if  necessary, can  be su ccessfu lly  flooded .

A . H . ST.

4 3 2 * .  W ild  G a s-W e ll is  C on tro lled . A n o n . Oil Wkly, 23.3.42, 1 0 5  (3 ), 23-24.— A  
p h o to g rap h ica lly  illu s tra te d  d escrip tio n  is g iven  o f a  m ethod  used  to  co n tro l a  gas-w ell 
w h ich  b lew  w ild  an  estim ated  20-50 m illio n  cu . f t . o f gas. T h e  m etho d  con sisted  of 
low ering  a  co n tro l g a te-va lve  an d  se ttin g  it  in to  th e  w e ll head . A . H . N .

4 3 3 .*  D e term in in g  F a t ig u e  in  S u c k e r  R o d s . W . A . Saw d o n . Petrol. Engr, F e b ru a ry  
1942, 13 (5 ), 23-26.— T h e  te s tin g  se rv ice  d escribed  in  th is  p ap er u tiliz e s  a  m ag n etic 
m ethod o f m easuring  th e  fa tig u e  in  stee l, an d  is based  on  th e  fa c t th a t no tw o  p ieces 
of steel can  h a ve  th e  sam e h yste res is  cu rve  un less th e y  a re  id e n tic a l in  ch em ica l 
com position, h ea t tre a tm e n t, an d  p h y s ic a l ch a ra c te ris tic s . T h e  rod  to  be tested  is 
inserted  in  a  co il th a t is ex c ited  w ith  a lte rn a tin g  cu rre n t. T h e  flu x  in d u ced  b ears a 
d ire c t re la tio n sh ip  to  th e  p h y s ica l ch a ra c te ris tic s  o f th e  stee l, an d  if  a  second co il is 
b rought in to  in d u c tive  re la tio n sh ip  to  th e  ro d , th e  vo lta g e  ind uced  in  it  w ill also  b ear 
a d ire c t 're la tio n sh ip  to  th e  p h y s ic a l ch a ra c te ris tic s . A s  th e  p h y s ica l ch a ra c te ris tic s  
of the  stee l change, sm a ll changes o ccu r in  th e  in d u ced  vo lta g e , an d  these changes can  
be co rre la ted  to  th e  p h y s ica l ch a ra c te ris tic s . B y  p ro p e rly  a rran g in g  th e  c irc u its  and  
ex citin g  th e  m a te ria l, th e  d eve lo p m en t o f fa tig u e  is e stab lish ed  b y  m easu ring  th e  
phase ang le th a t o ccurs in  th e  in d u ced  vo lta g e .

T w o  record ings are m ade on  a  ch a rt, an d  these show  th e  ch a ra c te ris tic s  o f th e  stee l 
in  th e  sucker rods. O ne reco rd in g  is th e  phase an g le  th a t id en tifie s  th e  fa tig u e , an d  the  
o ther is th e  m ag n itu de o f th e  ch ange. T h e  ch a rts  o b ta in ed  are  illu s tra te d , an d  the  
m ethod of use is described  fu lly , to g e th er w ith  ce rta in  ty p ic a l sets o f re su lts  o f such 
tests.

I t  appears fro m  th e  re su lts  o b ta in ed  to  d a te  th a t rep lacem en t o f ro d s b y  fatigue- 
test d a ta  has been e ffe ctive  an d  eco n om ica l. In  m an y  cases m ore new  rods h a ve  been 
bought a t one tim e, b u t b y  th e  rep lacem en t o f rods d e fin ite ly  show n to  be fa tig u ed  
m an y subsequent p u llin g jo b s h a ve  been  e lim in a ted . T h e  b ro ken  rods h a ve  to  be 
rep laced  in  a n y  case, so b y  do ing  th e  jo b  a t one tim e  a  nu m b er o f shut-dow ns an d  th e  
expense of p u llin g  an d  fre q u e n tly  fish in g  fo r rods h a ve  been avo id ed . In  te s tin g  a 
p ile  of salvaged  rods th e re  w ill also  be m ore rods ju n k ed , b u t as such  rods w o u ld  o n ly  
cause tro u b le  if  rim  in to  a  w e ll, th e ir re tire m e n t is  eco n om ica l. M o reo ve r, b y  c la ss i­
fica tio n  of th e  rods th e y  can  be p u t in to  a  se rv ice  w ith in  th e ir lim ita tio n s , an d  rods 
w e ll ab le to  hand le lig h t d u ty  w ill n o t be over-stressed  an d  b eg in  to  g ive  tro u b le .

C onsiderab le stu d y  has been g iven  b y  one o f th e  m a jo r com pan ies on  w h en  it  is 
p ro fitab le  to  test a  strin g  o f rods in  a  w e ll. E x c lu s iv e  o f th e  v a lu e  o f d eferred  p ro d u c­
tio n , it  w as concluded  th a t it  p a ys  to  te s t th e  s trin g  w h en  th e  freq u en cy  o f ro d  fa ilu re s  
exceeds a  ra te  o f one b reak  in  60 d ays .

A n o th e r com pany has found  th a t in  th e  a ve rag e  w e ll th e  nu m b er o f rods to  be 
rep laced  appears to  h ave  a  d ire c t re la tio n sh ip  to  th e  fre q u e n cy  o f b reaks. T h e  ra tio  
is ap p ro x im a te ly  1-25 tim es th e  ave rag e  n u m b er o f b reaks a  y e a r, w h ich , fo r a  w e ll 
h a v in g  one b reak in  60 d ays, w o u ld  be seven  o r e ig h t rods. In  a  w e ll w ith  f ifty  b reaks
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a  y e a r, th e  num b er o f rods to  be rep laced  w ou ld  be six ty- tw o , w h ich  w ou ld  s till be 
o n ly  3 0 %  o f a  6000-ft. strin g .

I t  m u st be rem em bered  th a t lit t le  co rrosion is encountered  in  m ost C a lifo rn ia  fields 
w h en  co m p ared  w ith  m an y o th er o il-producing  areas. F a tig u e  ind uced  b y  corrosion 
is th e re fo re  n o t so p re v a le n t; b u t even  sm all co rrosion  p its  a re  a  d efin ite  source of 
fa tig u e . A . H . N .

434.* W e lls  in  B ig  L a k e  F ie ld  N ow  Pum ped by Po w er fro m  New G enerating  P lan t.
F .  F .  L o v e . Petrol. Engr, F e b ru a ry  1942, 13 (5 ), 53.— T h e  p la n t described has an 
o u tp u t o f 2000 kw ./24-hr. d a y . T h is  o u tp u t is d is trib u te d  to  th e  severa l consum ing 
o u tle ts  b y  th ree  feed er c irc u its . O ne c irc u it feeds a b an k  o f fo u r 1000-kva. trans­
fo rm ers, o f w h ich  one is a  s tan d b y  th a t steps-up th e  vo ltag e  from  2300 to  the  13,800 
v o lts  req u ire d  fo r fie ld  o p eratio n s. A  second c irc u it feeds th ree  2400-kva. trans­
fo rm ers th a t red u ce  th e  vo lta g e  to  110-220. T h is  p ow er is  used b y  th e  com pany 
cam p  an d  th e  to w n  o f T ex o n . A  th ird  c irc u it, fo r o p eratio n  o f th e  generating  p lan t’s 
a u x ilia ry  eq u ip m en t, feeds th ree  50-kva. tran sfo rm ers.

In  th e  fie ld , p ow er g enerated  b y  th e  p la n t is p um p ing  145 w ells th a t produce from  
d ep th s o f 2900-3100 ft ., an d  fo u r th a t p rod uce fro m  a  2400-ft. zone. Sectionalized 
pole-top  d isco n n ectin g  sw itch es h a ve  been in s ta lle d , one a t th e  p la n t and  several 
th ro u g h o u t th e  fie ld , so th a t, sh ou ld  th e  lo ad  becom e inad equ ate  a t an y  tim e, a part 
o f th e  fie ld  ca n  be rem o ved  fro m  se rv ice .

O n  th e  in d iv id u a l w e lls  a  sp ecia l th e rm a l o ve rlo ad in g  re la y  a llow s fo r a long starting 
p erio d . A fte r  th e  w e ll is p um p in g , th e  th e rm a l o ve rlo ad  re la y  is set fo r a low er rating, 
e q u iva le n t to  th e  p um p in g  lo a d  o f th e  w e ll. Sh o u ld  an  o ve rlo ad  o ccur due to  rod break 
o r som e o th e r cause, th e  o ve rlo ad  re la y  w ill tr ip  an d  c lea r th e  w e ll from  the  line.

T h e  m o tors used  in  th e  fie ld  are  doub le-rated , variab le-sp eed , slip-ring  un its. To 
p um p  th e  w e lls , m o tors o f 15 h .p . a t 575 r.p .m . a re  used, and  fo r w ell-servicing  tney 
are  35 h .p . a t 1160 r.p .m .

T h e  p la n t eq u ip m en t an d  o th e r d e ta ils  a re  d escribed  and  illu s tra te d . A . H . N .

435.* F le x ib ility  and  E ffic ie n c y  o f T w o-Zone Com pletions P ro ved  in  Condensate Field.
W . R . B ro w n . Petrol. Engr, F e b ru a ry  1942, 13 (5 ), 66.— In  th e  co n ven tion al double 
o r tw o-zone com p leted  w e ll th e  casing  is p e rfo ra ted  opposite th e  upper form ation 
an d  ag a in  opp osite  th e  lo w e r fo rm a tio n  w ith  a  p ro d u ctio n  p acker separating  the two 
fo rm atio n s, in  o rd er th a t one m ay  p rod uce th ro u g h  th e  casing  an n u lu s and the other 
th ro u g h  th e  tu b in g . In  d is tilla te  w e lls , even  in  th is  h igh-pressure d is tric t, the gas 
flo w in g  fro m  th e  fo rm atio n  fo rm s a  liq u id  due to  re tro g rad e  condensation , and loads 
up  th e  casing  an n u lu s, fin a lly  .sh u ttin g  o ff th e  flo w  o f gas, because th e  ve lo c ity  of the 
gas-stream  is n o t su ffic ien t in  th e  la rg e  a rea  o f th e  an n u lu s to  keep  th e  liq u id  in  the 
gaseous phase.

A  sp ecia l v a lv e  w as designed  to  rem ove th e  lo ad  of condensate from  the casing 
an n u lu s. T h e  v a lv e , ex c lu s ive  o f th e  lj- in  tu b in g , is m ade up  in  th e  4-in. tubing 
s trin g  used in  w e lls  in  th e  fie ld , an d  is p laced  b etw een  th e  u p p er p rod ucin g  form ation 
an d  th e  p ack e r sep ara tin g  th e  zone p rocSic in g  th ro u g h  th e  tu b in g  from  the zone 
p rod ucin g  th ro u g h  th e  casing . I t  is designed  w ith  passages th ro u g h  th e  valve-joint 
a ro u nd  th e  v a lv e  m echan ism  to  p e rm it flo w  fro m  th e  lo w e r fdVm ation a t a ll times 
th ro u g h  th e  an n u lu s b etw een  th e  4-in. an d  lj- in . tu b in g . A fte r  th e  tu b in g  string is 
set in  p lace  on  th e  b o tto m  o f th e  h o le  an d  th e  p ack e r se t, th e  lj- ir *  tub ing  is run 
w ith  a  guide to , an d  m ade-up in , th e  L e w is  v a lv e . A s  th e  su rface  end  of the If-in. 
tu b in g  is m ade-up w ith  a  h o llo w  p iston-rod , it  is n ecessary to  a llo w  fo r stre tch  and 
tem p era tu re  exp an sion  before  th e  tu b in g  is cu t an d  th e  co n n ectio n  m ade. The 
o p eratio n  of th e  v a lv e  is sim p le .

D is tilla te  in  th e  S tra tto n  fie ld , because o f th e  tem p era tu res an d  p ressures, exists in 
th e  fo rm atio n  o n ly  in  th e  va p o u r phase. A  d ecrease in  b o tto m -lio le  p ressure would 
th e re fo re  p resen t o ccasion  fo r re tro g rad e  co n d en sation  w ith in  th e  san d , resu ltin g  in a 
larg e p a rt of th e  d is tilla te  w e ttin g  th e  sand  an d  becom ing  u n reco ve rab le . Operators 
are  th u s req u ired  to  m a in ta in  a  close ch eck  on  p ressures o f th e  w e ll q jjd  ind ivid ual 
sands to  p reven t th e  o ccu rren ce of co n d en sation  b elow  a  p red e te rm in ed  pressure. 
W h e n  th is  p o in t is reached  p ro d u ctio n  fro m  th e  sand  is d isco n tin u ed , an d  in  case both 
sands are  regarded  as d ep leted  a t th e  sam e tim e , th e  w e ll is th e n  co n ve rted  into  a
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double in je c tio n  o r in p u t w e ll. D is tilla te  rem a in in g  in  th e  sand  in  gaseous phase 
m ay be reco vered  from  som e o th e r w e ll com p leted  in  th e  sam e sand , as d ry  gas bein g  
in jected  in to  th e  sand  a p p a re n tly  m oves in  a  w a ve  fro n t a w a y  fro m  th e  w ell-bore 
w ith  a  lit t le  m ix in g  o r d iffu sio n  w ith  th e  rich  o r d istilla te- b ea rin g  gas. O th e r p rod ucers 
in  the  sam e sand  som e d istan ce  fro m  th e  in p u t w e ll w ill e v e n tu a lly  becom e d ry-gas 
p roducers, an d  m a y  th en  be co n ve rted  in to  in p u t w e lls , b u t th e  condensate  w ill h a ve  
been reco vered  b y  th a t tim e . A . H . N .

4 3 6 .*  P e tro le u m  E n g in e e r in g . P a r t  2 . L .  C . U re n . Petrol. Engr, F e b ru a ry  1942, 13  
(5 ), 82.— Pro fesso r U re n  concludes h is  p ap e r on  e d u ca tin g  a  p etro leu m  eng ineer b y  
g ivin g  a fu ll d escrip tio n  o f th e  courses considered  as m in im um  req u irem en ts in  co lleges.
8 b -  A . H . N .

4 3 7 .*  D ep leted  S a n d s  S erv e  a s  S a fe ,  E c o n o m ic a l O il S to r a g e . F .  R .  Cozzens. Petrol.
Engr., F e b ru a ry  1942, 1 3  (5 ), 162.-— N a tu ra l gas has been re tu rn e d  to  d ep leted  sands 
in  fie lds n ea r P ittsb u rg h , P e n n sy lv a n ia , an d  L o u is v ille , K e n tu c k y , an d  la te r  success­
fu lly  recovered . In  va rio u s  strip p er-o il d is tric ts , e sp ec ia lly  in  Sou th-eastern  O h io , it  
has long been a  p ra ctice  to  in tro d u ce  in to  d ep leted  w e lls  fre sh  crud e  o il in  q u a n titie s  
rang ing  fro m  50 to  1000 b rls ., fo r th e  p urpose o f cu ttin g  p a ra ffin  an d  sludge. In  
m any such w e lls  th e  o il w as fo rced  in to  th e  sand  b y  air-p ressure, an d  le ft d o rm an t fo r 
a period  o f 90 d ays an d  lon g er. W h e n  these w e lls  w ere  reopened  an d  pum ped  
v ig o ro u sly , th e  m easured  q u a n tity  of in je c te d  o il w as ta k e n  o u t, p lu s a  h ig h e r th a n  
norm al d rainage from  th e  o il-sand . T h e  in crease  in  n o rm a l d ra in ag e  w as u n d o u b te d ly  
due to  the  so lven t e ffect o f th e  in je c te d  o il on a n y  d ep o sit o f p a ra ffin  an d  sludge on 
the  face o f th e  sand . C a lcu la tio n s  w ere  based  on  p rev io u s  sand-core tests , show ing  
an  average o il co n ten t o f 200 b rls./acre- foo t o f sand . P re v io u s  p um p in g  reco rd s in  
these fie lds show ed an  o il re co ve ry  o f 180 b rls./acre- foo t, so i t  co u ld  be e stim a ted  fa ir ly  
a ccu ra te ly  th a t th e  in je cte d  o il w as e n tire ly  reco vered . A s  su ch  tests h a ve  been 
scattered  o ve r w id e  areas, an d  m ade in  sands o f va rio u s  te x tu re s , th e re  is  am p le

. reason to  b e lieve  th a t la rg e r q u a n titie s  o f o il can  be in je c te d  an d  reco vered  a t w ill b y  
m odern re co ve ry  m ethods. C e rta in  sands can n o t be used  fo r sto rag e , as o il th u s  
pum ped in to  them  is irre co ve rab le .

F o r h is experim ents, th e  o p era to r chooses a  d is tr ic t o f se ttled  p ro d u ctio n , an d  a 
sand v ir tu a lly  dep leted  o f o il (co n ta in in g  less th a n  200 b rls ./acre- foo t). B y  co rin g , 
or from  records o f p rev io u s d rillin g , he ch a rts  th re e  to  te n  w e lls  in  a  re s tric te d  a rea  
(5000 ft. o r less), w h ere  th e  p ro d u cin g  sand  is fa ir ly  u n ifo rm  in  th ick n e ss , co lo u r, an d  
p o ro sity. Pu m p ers are  th e n  g iven  in s tru c tio n s  to  com p ute c a re fu lly  th e  o u tp u t of 
p roduction  from  each  w e ll, an d  to  observe  w h e th e r th e y  b u ild -up  u n ifo rm  “  heads ”  
o f o il betw een pum pings, also  w h e th e r w e lls  n ea rest th e  edges o f th e  sand-body 
respond w ith  a g rad ua l increase o f p ro d u ctio n  w h en  o th e r w e lls  n ea r th e  cen tre  o f th e  
reservo ir sands are  le ft d o rm an t. A fte r  such  o b se rva tio n s h a ve  been  m ade o ve r 
a  period  of w eeks, o r even  m onth s, th e  O perator has g ained  fa ir ly  a ccu ra te  kn ow led g e 
as to  h is p ro je ct’s p o ss ib ilitie s  in  sa fe ly  re ta in in g  o il. I f  a ir  o r gas p ressure is o r can  
be used, he can in je c t sm all q u an titie s  o f o il an d  com p ute th e  e ffo rt an d  expense 
necessary to  reco ver it . T hese an d  num erous ex p erim en ts an d  ca lcu la tio n s  can  be 
m ade on a sand b y  th e  o p era to r an d  h is  crew  w ith o u t excessive  co st. A . H . N .

4 3 8 .*  F ie ld  A p p lication  o f C ore A n a ly s is  a n d  D e p th -p re ssu re  M e th o d s to  th e  D e te r ­
m in ation  o f M ean  E ffec tiv e  S an d  P e rm e a b il ity . N . v a n  W in g e n . Petrol. Tech., M a rch  
1942, A .I.M .M .E . T ech . P u b . N o . 1464, 1-5.— T h e  p e rm e a b ility  p ro file  o f a  p ro d u c in g  
horizon can be in teg rated  g ra p h ica lly  to  g ive  an  ave rag e  p e rm e a b ility  fo r th e  ho rizon . 
T he  d ry  pore p erm eab ility  o f each sam p le can  be co rrected  to  g ive  a  tru e  m easure o f th e  
a b ility  o f the  horizon to  tra n sm it o il, p ro v id e d  th a t th e  p ercen tag e  o f co n n ate  w a te r is 
know n.

E ffe c tiv e  sand p erm eab ilities can  also  be e stim a ted  fro m  a n a ly tic a l stu d ies o f field- 
pressure m easurem ents. In  one m ethod  th e  tim e  ra te  o f p ressure  bu ild-up  a fte r  a 
w e ll is shut in  from  stead y s ta te  flo w  is req u ired , an d  in  th e  o th e r th e  d ire c t m easu re ­
m ent of a stead y sta te  ra te  o f flo w  an d  th e  co rresp o nd in g  e q u ilib riu m  p ressure is 
em ployed .

T h e  m ethods o u tlin ed  are  ap p lied  to  tw o  w e lls , an d  th e  re su lts  o b ta in ed  fro m  co re ­
an a lys is  d a ta , from  th e  ra te  of p ressure b u ild-up , an d  fro m  th e  p ro d u c tiv ity  in d ex  aro
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com pared. R e su lts  o b ta in ed  b y  th e  la s t tw o  m ethods are  s im ila r, and  considerab ly 
low er th a n  those o b ta in ed  b y  th e  firs t m ethod . G . D . H .

439.* O il- W e ll Spacing , W a r , am i G e o lo g y . A n o n . Petrol. World, F e b ru a ry  1942, 
39 (2 ), 24.— T h e  m ain  thesis o f th is  p ap er is th a t a  s tan d a rd  o il-w ell spacing  program m e 
fo r a ll areas m ig h t be as in ju rio u s  to  ce rta in  areas as it  is b en e fic ia l to  o thers. The 
o il-fields o f C a lifo rn ia  are  stu d ied  in  p a rtic u la r d e ta il. C e rta in  m isconceptions are 
d iscussed. F o r  in stan ce , th e  m uch-criticizod  Lo n g  B e a ch  fie ld  is a c tu a lly  w id er spaced/ 
acre foo t of o il-sand th a n  som e of th e  m odel d eve lo p m en t exam ples o f th e  east. The 
p rin c ip a l a rea  o f som e 1300 acres w ith  som e 1400 w e lls  has w e ll in  excess of 1000  ft. of 
o il-sand. T h is  resu lts  in  ro u g h ly  one w ell/1000 acre  ft. o f sand . I t  is therefo re  com ­
p arab le  to  developm ents elsew here w ith  1 0 -acre sp acing  an d  100  ft . o f sand, or 100- 
acre  spacing  w ith  10 ft . o f sand . R e c o v e ry  has been  ab o u t h a lf a  m illio n  b rls./acre.

Fu rth e rm o re , n e ith e r th e  econom ic im p o rt no r th e  so cio lo g ica l and  m ilita ry  aspects 
can  be ignored . T h e  g rea t per-acre y ie ld  caused  lease va lu es  to  reach , and  som etim es 
exceed, §5000/acre. A  40-acre sp acing  reg u la tio n  in  1923 w o u ld  h a ve  had  th e  p ractica l 
and  an ti-social e ffect o f h an d in g  o ve r th is  rese rve  o f w e ll o ve r h a lf a  b illio n  barrels of 
o il to  a  h a n d fu l o f o perato rs, because o n ly  those few  co u ld  h a ve  been ab le  to  acqu ire 40 
acres a t §5000/acre and  th en  d r ill a  w e ll.

Such  a  ru lin g  w o u ld  h a ve  req u ired  a t le ast §250,000/ d rill s ite  fo r p a rtic ip a tio n  in 
the  Lo n g  B e ach  o il reserve , an d  w o u ld  th u s  h a ve  rem oved  fro m  m an y  citizens their 
rig h t to  engage in  the  o il business. H o w e ve r, u n d er “  close ”  spacing  a  num ber of 
independent operato rs got th e ir s ta rt in  th e  o il business. A n d  a  num ber of those 
com panies, because of h e a lth y  subsequent g ro w th  e lsew here, deve loped  from  th a t start 
to  a  p o sition  to-day o f being  capab le  each of su p p ly in g  th e  e n tire  w est coast m ilita ry  
needs fo r petro leum .

T hu s, it  is em phasized th a t C a lifo rn ia  sh ou ld  fin d  its  o w n  w ell-spacing  program m e, 
regard less of w h a t is found  to  be of o p tim um  va lu e  e lsew here. A . H . N .

440.* Econom ics of the M odern Pu m p in g  U n it. J .  R- T ho m as. Petrol. World,
Fe b ru a ry  1942, 39 (2 ), 29.— T h e  p ap er discusses th e  econom ics o f th e  m odem  pum ping 
u n it in  com parison w ith  th e  o ld e r system , w ith  sp ecia l re fe rence  to  m ain tenance and 
cost of operation .

T h e  ad van tag es o f m odern u n its  o ve r th e  o ld  stan d a rd  an d  w ith  single-cylinder 
engine are  lis te d  as : (1 ) Sm oo ther m o tio n , th u s  less w ea r an d  te a r on  subsurface and 
su rface equ ipm ent. (2 ) Lo w e r fu e l an d  lu b ric a tio n  costs. (3 ) L o w e r m ain ten ance in : 
(a) p rim e m o ve r; (6) gear-box as ag a in st reve rse  c lu tch . (R e ve rse  c lu tch  should  be. 
stressed, as it  is p ro b ab ly  th e  m ost exp ensive  sing le  p iece  o f eq u ip m en t to  m ain ta in  in 
the  stan dard  end .) (4 ) R e d u ctio n  in  b e lt tro u b le . (5 ) R e d u c tio n  o f labou r in 
s ta rtin g  engines. (6 ) Less dow n-tim e as a  re su lt o f ab o ve  red u ctio n s. (7 ) Larger 
realizab le  salvage. E a c h  o f these item s is  d iscussed  a fte r a  b rie f d iscussion  o f the 
econom ics o f a  change-over. O th er ad van tag es o f th e  new er-type  equ ipm ent are 
m entioned, b u t are n o t considered  in  d e ta il. In  th e  flo o r u n it e sp ec ia lly  th e  haphazard 
lu b rica tio n  o f bearings on th e  sadd le, p itm an , an d  cra n k sh a ft is e lim in a ted . I t  is 
im possib le to  keep th e  areas arou nd  th e  sam pson p ost an d  c ra n k  c le an  w ith  th is  type 
of lu b rica tio n , w here th e  pum p er th ro w s th e  o il a t a  b ea rin g  an d  hopes th a t som e of it 
gets in  th e  rig h t p lace . T h is  p ra c tice  crea tes a  d e fin ite  fire  h azard  an d  does not 
im prove the  o p erato r’s sa fe ty  ra tin g . A  good d ea l o f o il is w asted . A n o th e r factor 
w o rth  m ention ing  is th a t one pum p er can  p ro p e rly  ten d  tw ice  as m an y  w e lls  equipped 
w ith  m odern u n its , due to  th e  less freq u en t need  fo r lu b ric a tio n , ad ju stm en t of 
lub rica to rs, etc.

T y p ica l savings are  c ited . A . H . N .

441.- Band-W heel D rives P a y  O ut Q u ick ly . G . E .  H en derso n . Petrol. World, F e b ru a ry
1942, 39 (2 ), 31. Paper Presented before American Petroleum Institute.— T h e  discussion 
is confined to  band-w heel d rive s, w h ere in  ex istin g  s tan d a rd  ends, less th e  power 
equ ipm ent and  long b e lts, a re  u su a lly  u tiliz e d . T h e  nam e “  band-w hąel d riv e  ”  as 
used‘ here is re a lly  a  m isnom er, as a ll w e lls equ ipp ed  w ith  band-w heels fo r pum ping 
are band-wheel d rives. H o w e ve r, d u rin g  th e  la s t te n  ye a rs , th ro u g h  g en era l usage,
he term  band-w heel d rive  ”  has been su pp lied  to  u n its  th a t use sm a ll m o to r w ith  

necessary redu ction  to  use the  band-w heel sh a ft to  pum p w e lls  a t slow  speeds.



A c tu a l cases are*e ited  an d  an a lysed  in  d e ta il to  illu s tra te  th e  sav in g s, am ong o th e r 
ad van tag es, o f th e  system . B o th  th e  eco n om ica l an d  eng ineering  aspects are  stu d ied .

W h e n  band-w heel d rive s  a re  p ro p e rly  in s ta lle d  an d  eng ineered , th e  life  of th e  eq u ip ­
m ent has a lre ad y  been show n to  be in  excess o f 10  y e a rs , as m ain ten ance  on equ ipm ent 
as o ld  as th is  is s t ill n eg lig ib le . T h is  is p a rtic u la r ly  in te restin g  as ap p lied  to  th e  life  
of ch a in . T h e re  a re  m an y  reco rd s in  th e  S a n  Jo a q u in  V a lle y  o f u n p ro tected  ch ains 
h av in g  ru n  fo r 10  ye a rs  w ith o u t rep lacem en t.

A  decision  as to  w h e th e r o r n o t th e  e x istin g  eq u ip m en t shou ld  be rep laced  on a 
p roducing  w e ll is p u re ly  a  m a tte r o f econom ics. T h is  depends on th e  vo lu m e o f 
p rod uction , co n d itio n  o f rig , an d  lift in g  costs. T h e  band-w heel d rive s  are  n o t a cure- 
a ll fo r a ll p rod ucin g  w e lls . H o w e ve r, th e re  are  s t ill a  la rg e  nu m b er o f w e lls  in  C a lifo rn ia  
w here th e  in s ta lm e n t o f sp ecia l eq u ip m en t such  as th e  band-w heel d riv e  w o u ld  p ay  
fo r its e lf in  6—19 m onths.

T he ap p lica tio n  o f th e  band-w heel d riv e  fits  in to  n a tio n a l defence, in asm u cli as it  
u tilizes th e  m ax im um  am o un t o f th e  ex is tin g  eq u ip m en t, an d  th u s conserves m a te ria l 
fo r w ar-tim e uses. A . H . N .

4 4 2 .*  W ar-tim e  P ro b le m s o f th e  P e tro le u m  P ro d u c in g  In d u stry . L . C . U re n . World 
Petrol., M a rch  1942,1 3  (3 ), 48-33).— A m e rican  a u th o ritie s  h a ve  fo rm u la ted  o b je ctive s 
fo r the petro leum  p rod ucin g  in d u s try : “  (1 ) P ro d u ce  a t le ast 1,500,000,000 b rls . o f 
crude p etro leum  if  th a t q u a n tity  can  be su p p lied  w ith o u t im p a irin g  th e  a b ility  to  
sustain  the necessary p ro d u ctio n  d u rin g  th e  em ergency. ' (2 ) D r ill a  su ffic ien t num ber 
o f w ells, e ffic ie n tly  spaced , to  fu rn ish  th a t am o u n t o f o il n ex t y e a r an d  to  p ro ve  up  
su fficien t reserves to  fu rn ish  a t le ast th a t am o u n t d u rin g  th e  fo llo w in g  y e a r. (3 ) 
O perate a ll w e lls  so as to  con serve  re se rvo ir p ressure  to  th e  end  th a t th e  g reatest 
p racticab le  u ltim a te  re co ve ry  w ill be a tta in e d  a t th e  low est p ossib le cost, w ith  m in im um  
expenditures req u ired  to  p ro v id e  a r t if ic ia l en e rg y to  e ffe ct p ro d u ctio n . (4 ) C o nd uct 
an exp lo ra tio n  cam paign  th a t w ill re su lt in  th e  d isco ve ry  o f new  su pp lies ad equate  
to m ain ta in  a co m fo rtab le  ra tio  b etw een  reserves an d  cu rre n t an n u a l consum ption .
(5) M a in ta in  su rface stocks o f crud e  o il a t  ad eq u ate  le ve ls  w ith  resp ect to  re fin e ry  
requirem ents fo r th e  va rio u s  g rades an d  q u a litie s  o f p ro d u cts, as w e ll as stocks o f th e ' 
products su fficien t to  p ro te c t ag a in st a n y  u n u su a l dem and  th a t m a y  a rise .”

The rea liza tio n  o f these o b je ctive s  fo rm s th e  su bstance o f th e  p aper. I t  is no ted  
th a t it  is fa llac io u s to  assum e th a t th e  U .S . o il in d u s try  can  p rod uce w h a t w ill be 
required b y  m ere ly opening flo w -va lves, as each  re se rvo ir has an  o p tim um  ra te  o f flo w . 
The d a ily  ra te  o f p rod u ctio n  th a t co u ld  be h ad  fro m  present-know n fie ld s o f th e  
U n ited  S ta tes  w ith o u t exceed ing  th e  econom ic o p tim u m  ra te  o f p ro d u ctio n  has n o t 
been determ ined . Som e a u th o ritie s  b e lie ve  th a t it  does n o r g re a tly  exceed th e  p resen t 
d a ily  p rod uction  ra te . T h e  w r ite r  h as la te ly  sough t op in io ns on  th is  m a tte r fro m  
m en in  the  in d u stry  q u a lified  to  express su ch  an  o p in io n , an d  th e  re su ltin g  estim ates 
have in  m ost instances been b etw een  4,000,000 an d  5,000,000 b rls ./d ay . T h e  cu rre n t 
rate  o f p rod uction  (Ja n u a ry  1942) is ab o u t 4,100,000 b rls ./d ay . C o l. E .  O . T hom pson 
has stated  th a t in  h is o p in io n  fie ld s no w  p ro d u cin g  in  th e  U n ite d  S ta te s  can n o t su p p ort 
a  p roduction  o f 5,000,000 b rls ./d ay  o ve r a  lon g  p erio d  o f tim e  w ith o u t loss in  u ltim a te  
reco very. In  o ther w ords, it  w o u ld  ap p ear to  be th e  considered  o p in io n  o f com p eten t 
au tho rities th a t p rod uctio n  m uch in  excess o f th e  p resen t d a ily  ra te  can n o t be m a in ­
ta ined  econom ically fro m  p resen t reserves, an d  a n y  a d d itio n a l su pp lies th a t m ay  be 
needed should  be p rovid ed  b y  d isco veries o f new  reserves. A p p a re n tly  su b s tan tia l 
increases in  p rod uctio n  are possib le o n ly  in  T ex as an d  C a lifo rn ia , an d  even  in  these 
S ta tes o n ly  m oderate increases a re  possib le  if  th e  in creased  ra te s  are  based on co n ­
sideration  of co n servation  and  m ax im um  u ltim a te  re co ve ry  o f p etro leu m  resources.

Increased  p rod uction  im p lies in tense  e x p lo ra tio n  an d  d rillin g  p rogram m es. E s t i­
m ates b y  com petent au th o ritie s  in d ica te  th a t a t le a s t 30,000 new  w e lls  sh ou ld  be d rille d  
in  the  U n ite d  S ta te s d uring  1942. P ro b a b ly  m ore th a n  th is  w ill be needed  if  w e are  
to  m a in ta in  reserves and  p ro v id e  su ffic ien t flu sh  p ro d u c tio n  to  m eet p ro sp ective  crud e 
dem and. T he average w e ll d rille d  in  th e  U n ite d  S ta te s  d u rin g  re ce n t y e a rs  has been 
about 3000 ft. deep. Assum ing th a t th is  ave rag e  d ep th  m a y  co n se rv a tiv e ly  be ap p lied , 
it  w ou ld  appear th a t th e  to ta l foo tage d rille d  d u rin g  1942 sh ou ld  be a t le ast 90,000,000 
ft. T h e  average cost/ft. o f d rillin g  has n o t been d ete rm in ed  re ce n tly , b u t p ossib le 
averages are about $7 o r $8, in c lu d in g  casing  an d  fixed  charges. T h e  to ta l ex p en d i­
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tu re  of th e  in d u stry  fo r new  d rillin g  m ay  th e re fo re  aggregate n e a rl^  $750,000,000 for 
the  y e a r 1942.

T h e  long  p aper d iscusses fu rth e r th e  p rob lem  o f sp acin g , re h a b ilita tio n  o f idle 
stripp er-w ells, pow er req u irem en ts, an d  th e  need  o f m a in ta in in g  a  larg e num ber of 
sk illed  m an-pow er. A . H . N .

4 4 3 .*  T ra n s fe r r in g  W ell A llo w a b le s  to  C o n serv e  S te e l. H . M . S taggs. World, Petrol., 
M arch  1942, 1 3  (3 ), 71.— T h e  effects o f th e  p resen t h o s tilitie s  on  p ro d u ctio n  of o il are 
b rie fly  d iscussed. C o n serva tio n  o f o il p ro d u ctio n  m ay  be defined  as th e  p roduction 
o f th e  g reatest possib le am o un t of o il w ith  th e  sm a lle st possib le am ount o f energy. 
T h is  is o f th e  g reatest im p o rtan ce  fo r se ve ra l reasons, ch ie f o f w h ich  are  u ltim ate  oil 
recoveries and  m ore o il p roduced  b y  n a tu ra l flo w . T h e  m ost sa tis fa c to ry  m eans of 
accom p lish ing  such co n serva tio n  w o u ld  be b y  U n it  O p era tio n , w h ere  th e  en tire  pool 
is operated  under one m anagem ent. T h is  w o u ld  m ake p ossib le long-range p lanning 
fo r the  best in terests o f a ll concerned . Som e p rogress has been m ade along these 
lin es in  recen t years . H o w e ve r, com p lete U n it  O p e ra tio n  is  n o t fu lly  accom plished 
excep t in  a  few  in s ta n ce s ; th e re fo re , m ore p rogress is m uch  to  be desired . In  the 
absence o f U n it  O p eration , som e accom p lishm en ts th a t w o u ld  a id  in  conservation 
w ou ld  be to  crea te  u n its  w ith in  a  fie ld  fo r o p era tin g  purposes w h ereb y th e  allow ab le 
o f such u n its  cou ld  be p roduced  b y  a n y  w e ll o r co m b in a tio n  o f w e lls  in  the  u n it to 
conserve re se rvo ir energy. T h u s gas energ y co u ld  be co n served  b y  p roducing  lowest 
gas-oil ra tio  w e ll o r w e lls in  each  u n it. T h e  tra n s fe r o f a llo w ab les from  high-volum e 
w a ter p roducers to  o th er w e lls  on a  lease, as is suggested  in  som e fie ld s, w ill assist 
in  th e  co n servation  o f b o th  re se rvo ir energ y an d  a r tific ia l- lift equ ipm ent. W here 
w e lls are c lo se ly  spaced , som e system  o f a llo w ab le  tra n s fe r to  o ffset w e lls  on the  same 
lease w ou ld  free larg e q u an titie s  of a rtific ia l- lift eq u ip m en t fo r use e lsew here. W here 
possib le, w e lls  shou ld  be rew orked  an d  n a tu ra l flo w  re-estab lished  in  p reference to  the 
in s ta lla tio n  o f a rtific ia l- lift equ ipm en t. A . H . N .

4 4 4 .*  S u sta in in g  P ro d u c tiv e  C a p ac ity  d u r in g  th e  W a r . J .  H . A b e rn a th y . World 
Petrol., M a rch  1942, 13  (3 ), 72-75).— M eans a va ila b le  fo r in creasin g  p ro d u c tiv ity  of 
p roducing  w e lls  fa lls  in to  tw o  classes : (1 ) P ro d u c in g  fro m  a  new  pay-zone. (2) In ­
creasing  p rod u ctio n  from  th e  p resen t p a y . W ith in  these b ro ad  classes, how ever, 
d iv is io n s are num erous. In  th e  firs t class, th e  w e ll m a y  be d rille d  dow n  to  tap  known 
or suspected deeper horizons, o r, co n ve rse ly , th e  w ell-casing  m a y  be opened opposite 
zones w h ich  w ere  p en e tra ted  in  th e  o rig in a l d rillin g . M eth od s fo r two-zone production 
w h ich  h ave  been re ce n tly  developed  w ill, no d ou b t, fin d  an  in creasin g  use. In  d rilling  
deeper, som e o f th e  p rob lem s encountered  are  : p ro te c tio n  o f th e  zone from  which 
p rod uction  had  p rev io u s ly  been tak e n , in  o rd er to  a vo id  co n tam in a tio n  and  other 
dam age to  th e  fo rm a tio n ; p rop er casing , cem en tin g , an d  m udd in g  p ractices to 
m in im ize use o f m a te ria ls  an d  to  a vo id  dam age to  eq u ip m en t a lre a d y  in  th e  w e ll; and 
w ork ing  o u t fish ing  job s and  co m p le tio n  and  p ro d u ctio n  p rob lem s occasioned  b y the 
sm all holes th a t m ust necessarily  be cu t in  m ost deepening  w o rk .

T h e  second class o f in creasing  p ro d u ctio n  is b rie fly  sketch ed , as it  can  represent an 
a lm ost u n lim ite d  num ber of A lte rn a tives . W a te r  encro ach m en t m a y  be retard ed , gas 
repressuring  em ployed , e tc. Y e t  an o th er g roup  o f w e lls  ex ists in  w h ich  decreasing 
p rod uctio n  is la rg e ly  th e  re su lt of m ech an ica l fa ilu re s . T h e  screen  m a y  be corroded 
o r p lugged w ith  sand, shale, o r gypsum . T h e  screen  m ay  h a ve  co llap sed  b y  m oving 
sand o r cu t o u t b y  erosion re su ltin g  in  a sanded-up co n d itio n . In  areas w h ere  corrosive 
w a te r o r e le c tro ly tic  con d ition s are  encountered , ho les o r b reaks m ay  o ccu r in  the 
w ell-casing itse lf. S im ila r d ifficu ltie s  m ay  ap p ear o w in g  to  casing  w e a r if  th e  w e ll is 
b aled  o r sw abbed fo r extended  p eriods o f tim e, e sp ec ia lly  if  th e  ho le  is  crooked. 
Som e of these in ech an ica l d ifficu ltie s  are a lm o st in d is tin g u ish ab le  a t th e  su rface from 
o ther typ es o f w e ll tro ub les, an d  g rea t ca re  m u st be exercised  in  d ete rm in in g  the 
re p a ir p rocedure, o therw ise  irrep a rab le  dam age m ay  be done to  th e  w e ll. A . H . N .

445 . P a te n ts  on  P ro d u c tio n . J . E .  F ra n ce s . U .S .P . 2 ,272,194,10.2 .42. A p p l. 23.9.39. 
P ip e- jo in t.

C. M . W illia m s . U .S .P . 2,272,388, 10.2.42. A p p l. 25.1.40. C o n tro lle d  pum ping 
choke fo r o il-w ells.
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D . D . P e r ry . U ,S .P . 2,272,579, 10.2.42. A p p l. 3.10.40. W e ll-p u m p in g  m echan ism  
fo r d riv in g  th e  w a lk in g  beam .

H . T . K e n n e d y . U .S .P . 2,272,672, 10.2.42. A p p l. 23.3.36. W a te r- flo o d in g  o f 
o ilfie ld s and  using  a  reag en t to  p rod uce p lu g g ing  in  th e  fo rm atio n .

H . T . K e n n e d y . U .S .P . 2,272,673, 10.2.42. A p p l. 24.3.36. G as rep ressu rin g  o f 
o ilfie ld s an d  using  a  p lu g g ing  reagen t in  th e  fo rm atio n .

K . F .  B u d d . U .S .P . 2,272,963, 10.2.42. A p p l. 19.10.39. Sw ab  co m p ris in g  a  
m andrel an d  co m p lem en tary sw ab  sections.

M . D e  G roote  an d  B . K e ise r. U .S .P . 2,273,181, 17.2.42. A p p l. 7.7.41. P ro cess fo r 
b reaking  p etro leum  em ulsions b y  m eans o f a  ch em ica l.

R . C . F a r le y  an d  J .  W . G ille sp ie . U .S .P . 2,273,349, 17.2.42. A p p l. 18.8.38. 
Pum p ing  ap p a ra tu s w h ich  can  be low ered  in to  a  w e ll an d  rem o ved  th e re fro m  on  a 
flex ib le lin e .

F . E .  W e llm an . U .S .P . 2,273,915, 24.2.42. A p p l. 18.3.38. P ro cess o f d esa ltin g  
petro leum  crude b y  m eans o f co n tactin g  w ith  w a te r and  se ttlin g .

B . D . H a y s . U .S .P . 2,274,062, 24.2.42. A p p l. 23.8.38. D iffe re n tia l p ressure  u n it 
fo r flow ing-w ells h a v in g  a casing .

R . P . M ille r. U .S .P . 2,274,084, 24.2.42. A p p l. 13.5.40. V a lv e  fo r p um p s o f th e  
au tom atic flu id-pressure typ e .

D . R ag lan d  an d  J .  U . T eag ue. U .S .P . 2,274,093, 24.2.42. A p p l. 19.10.38. 
A pp aratus fo r com p leting  su bm arin e w e lls .

C. H . Sw eet. U .S .P . 2,274,107, 24.2.42. A p p l. 10.2.40. P a ra ffin  cu tte r fo r use 
in  the o il-production tu b e  o f a  flo w in g  w e ll.

C. Iro n s  and  S . M . Stoesser. U .S .P . 2,274,297, 24.2.42. A p p l. 16.12.38. M e th o d  
of treatin g  ea rth  and  ro ck  fo rm atio n s b y  m eans o f a  so lid ify in g  resin- fo rm in g  liq u id .

O. H am m er. U .S .P . 2,274,407, 24.2.42. A p p l. 9.8.39. M ean s fo r p ro d u c in g  fro m  
spaced oil-sands one o f w h ich  req u ires p um p in g .

J .  H . H o w a rd  an d  J .  H . M c E v o y . U .S .P . 2,274,477, 24.2.42. A p p l. 24.8.39. 
Tub ing  hanger fo r w ash in g  an d  co m p le tin g  w e lls .

J .  F . Ind erdohnen  and  A . N o b le . U .S .P . 2 ,274,479,24.2 .42. A p p l. 22.7.39. D e v ice  
fo r m easuring pressures o f flo w in g  flu id s  irre sp e c tive  o f tem p era tu re .

J .  M . H a rtg e rin g  an d  C. M . P e rk in . U .S .P . 2,274,601, 24.2.42. A p p l. 1.7.39. O il- 
w e ll pum ping u n it using  a  w a lk in g  beam  w ith  sp rings a tta c h in g  th e  beam  to  op p osite  
sides of the  sam son post. A . H . N .

G as.
4 4 6 .*  L iquefied  P etro leu m  G a s in 1 9 4 1 . A n o n . Chem. Met. E n g ., F e b ru a ry  1942, 
49 (2 ), 125.— E stim a te d  dom estic use o f liq u e fied  p etro leu m  gas in  1941 am o un ts to
221,880,000 gal., an  increase o f 65-5%  o ve r 1940, w h en  134,018,000 g a l. w ere  so co n ­
sum ed. On the  basis of th e  m ost re lia b le  in fo rm a tio n  a v a ila b le , th e  n u m b er o f n ew  
dom estic users of liq uefied  p etro leum  gas increased  b y  a p p ro x im a te ly  520,000 d u rin g  
the year. I t  is now  estim ated  th a t th e re  a re  a  to ta l o f 1,645,000 users o f liq u e fied  
petro leum  gas in  the  dom estic an d  sm a ll co m m ercia l c la ss ific a tio n .

O ne trend  in  refin ing  tech no log y re la tin g  to  th e  m an u fa ctu re  o f a v ia tio n  g aso lin e  
w h ich  w ill h ave a pronounced e ffect on th e  a v a ila b le  su p p ly  o f b u tan es to  th e  liq u e fie d  
petro leum  gas in d u stry  is the  process o f iso m eriza tio n  o f n o rm a l b u tan e  in to  iso b u tan e , 
w ith  the  isobutane then  being co n verted  in to  a v ia tio n  g aso lin e b y  e ith e r th e  th e rm a l 
o r c a ta ly tic  a lk y la tio n  process. T h e  dem and  fo r trem end ou s q u a n titie s  of a v ia tio n
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gasoline has g re a tly  s tim u la te d  th e  in s ta lla tio n  o f new  larg e-capacity  isom erization and 
a lk y la tio n  p lan ts , and  p lan s fo r fu rth e r exp an sion  a long  these lin es th roughout the
petro leum  in d u s try  are  w e ll u n d er w a y . A . H . N .

C racking.

4 4 7 .*  R e v ise d  C rack in g  T e ch n iq u e  In c r e a s e s  O cta n e  R a t in g  o f M ich igan  D istillates.
A non . Refiner, F e b ru a ry  1942, 2 1  (2 ), 43-44.— E a r ly  d ifficu ltie s  in  crack in g  M ichigan 
crude o il h a ve  been e lim in a ted  in  re cen t p la n t designs. A  ty p ic a l p la n t and its
o p eratio n , as w e ll as re su lts  o b ta in ed  th e re fro m , a re  d escribed . A . H . N .

44 8 . P a te n ts  on  C rack in g . S ta n d a rd  O il D eve lo p m en t C o . E .P .  543,215, 16.2.42. 
A p p l. 28.12.39. M eth od  of p rocessing  o ils  co n ta in in g  co n stitu en ts unvaporizab le 
under tem pera tu re  co n d itio n s su itab le  fo r c a ta ly tic  crack in g  trea tm e n t. The oils 
are processed to  fo rm  low er-b o iling  h yd ro carb o n s in  th e  m otor-fuel range b y sub­
je c tin g  them  to  m ild  th e rm a l crack in g  a t tem p era tu res o f th e  o rder o f 850° F . P ro ­
ducts of th is  th e rm a l crack in g  are  sep arated  in to  vap o u rs o f p rod ucts boiling  sub­
s ta n tia lly  below  800° F .  an d  a  h e a vy  residu e. T h e  vap o u rs are  passed in to  contact 
w ith  an  a c tiv e  so lid  c a ta ly s t a t a  tem p era tu re  su itab le  fo r th e  p rod u ctio n  o f a high 
ra tio  of m o tor fu e l to  n o rm a lly  gaseous p rod u cts.

L . C . H u ff. U .S .P . 2,271,298, 27.1.42. A p p l. 28.8.37. C o nversio n  process which 
includes crack in g  h yd ro carb o n  o il h e a v ie r th a n  g aso line, fra c tio n a tin g  the  resu ltant 
vap o u rs and  re tu rn in g  frac tio n s th u s condensed  to  fu rth e r crack in g , w hereby the 
vap o u rs are separated  in to  lig h t gaso line fra c tio n s  o f s a tis fa c to ry  an ti-knock value 
and  a h igher-bo iling  condensate. T h e  lig h t g aso line  fra c tio n s  are  condensed and 
recovered , and  th e  condensate su b jected  to  re fo rm in g  to  increase th e  anti-knock 
va lu e  o f the  h e a vy  gaso line fra c tio n s.

C. H . A n g e ll. U .S .P . 2,271,610, 3.2.42. A p p l. 31.8.38. Su b je ctio n  of hydro­
carbon  o il to  crack in g  co n d itio n s o f tem p era tu re  an d  p ressure . A fte rw ard s the 
resu ltan t heated  con version  p rod u cts a re  rem o ved  fro m  th e  co n version  zone and a 
re la tiv e ly  h e a vy  re flu x  condensate, a  lig h te r condensate , a  fin a l d is tilla te  and gases 
separated  therefrom . A t  least a p o rtio n  o f th e  gases are  scrubbed  w ith  a portion 
of th e  lig h te r re flux  condensate an d  th e  re su lta n t en rich ed  condensate stripped  of 
the absorbed gaseous com ponents.

W . L . B e n e d ic t. U .S .P . 2,271,617, 3.2.42. A p p l. 25.5.39. A  hyd rocarbon  oil- 
conversion  process w h ich  com prises co n tactin g  th e  ch arg in g  o il, w ith  an  a c tive  crack­
ing  ca ta lys t to  fo rm  a  su b stan tia l q u a n tity  o f g aso line  an d  h e a v ie r p roducts more 
re frac to ry  to  c a ta ly tic  crack in g  th a n  th e  ch arg in g  o il. T h e  g aso line  is  separated 
from  the  h eav ie r p rod ucts, an d  a t le ast a  p o rtio n  o f th e  la tte r  su b jected  in  adm ixture 
w ith  hyd rogen , to  th e  sim u ltaneous a c tio n  o f a  crack in g  c a ta ly s t, an d  a  hydrogenating 
ca ta lys t. In  th is  w a y  a  su b stan tia l y ie ld  o f gaso line is o b ta in ed  fro m  th e  heavier 
p roducts.

H . S . B lo ch  and  E .  C . Lee . U .S .P . 2,271,618, 3.2.42. A p p l. 30.9.38. Production 
of gasoline from  h yd ro carb o n  o ils  h e a v ie r th a n  g aso line  b y  co n tactin g  the  o il at 
crack ing  tem peratu re  w ith  a  ca lc in ed  m ix tu re  o f th e  h yd ro g e ls o f s ilic a  an d  vanadia. 
The  m ix tu re  is su b s ta n tia lly  free of a lk a li m e ta l ions.

E .  R . K an h o fe r. U .S .P . 2,271,645, 3.2.42. A p p l. 22.1.40. C o n versio n  of hydro­
carbon  o il*b y  in tro d u cin g  in to  a  fra c tio n a tin g  zone an d  fra c tio n a tin g  sam e, together 
w ith  cracked  p rod ucts to  fo rm  a gaso line-con tain ing  o ve rh ead  p ro d u ct, a residual 
fra c tio n  co n ta in ing  un vap o rized  ch arg ing  o il, an d  a  condensate fra c tio n  b o ilin g  inter­
m ed iate betw een th e  tw o . A  p ow dered  crack in g  c a ta ly s t is m ixed  w ith  th e  inter­
m ediate condensate and  th e  re su ltan t p ro d u ct su b jected  to  c a ta ly t ic  crack in g  con­
d ition s. C onversion  p rod ucts and  ad m ixed  c a ta ly s t a re  in tro d u ce d  in to  the  frac­
tio n a tin g  zone, th e reb y m ix ing  th e  c a ta ly s t w ith  th e  re s id u a l fra c tio n . A fterw ards 
residual fra c tio n  and  c a ta ly s t are rem oved  fro m  th e  fra c tio n a tin g  zone an d  subjected 
to  In d ep en d en tly  co n tro lled  crack in g  o p eratio ns. P ro d u c ts  o f th is  crack in g  process 
are separated  in to  vap o u rs and  residue an d  th e  fo rm er passed  to  th e  fraction ating  
zone' H . B . M,
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Hydrogenation.

449 . P a te n ts  on  H y d ro g e n a tio n . R .  Le p re s tre . U .S .P . 2,271,017, 27.1.42. A p p l.
10.5.38. M eth o d  o f in creasin g  th e  h yd ro ca rb o n  co n ten t o f h yd ro carb o n  p roducts 
b y  p rep arin g  an  aqueous co llo id a l m ix tu re  o f th e  base m ate ria l. T h e  m ix tu re  and 
a hyd rogen  ca rrie r a re  in je cte d  s im u ltan eo u sly , a t  a p ressure o f 12,000-14,000 lb . per 
square in ch , in to  a  ch am b er w ith in  w h ich  a tem p era tu re  of ap p ro x im a te ly  1000' F . 
is m a in ta in ed . T h e  base m a te ria l an d  ca rrie r a re  b rou g h t in to  d ire c t im pingem ent 
a t a com m on p o in t in  th e  ch am b er, an d  th e  m ix tu re  c ircu la te d  in  co n tact w ith  a 
c a ta lys t. T h e re a fte r th e  gaseous p ro d u cts  fro m  th e  c a ta ly tic  reac tio n  are cooled 
and  condensed.

W . H e rb e rt. U .S .P . 2,271,259, 27.1.42. A p p l. 25.5.38. C a ta ly tic  con version  of 
gaseous m ix tu res, co n ta in in g  ca rb o n  m onox ide an d  hyd rogen , in to  h yd ro carb o ns w ith  
ca ta lys ts  ad ap ted  to  fo rm  benzine o il an d  p a ra ffin  un der atm ospheric p ressure.

H . B .  K ip p e r. U .S .P . 2,274,204, 24.2.42. A p p l. 4.5.40. Pro cess fo r th e  d eh yd ro ­
genation  o f h yd ro carb o n s o f a  class co n sistin g  o f th e  h yd ro ca rb o n  gases above m ethane 
and  d e live red  as w aste  gases fro m  p etro leum -o il crack in g . T h e  process includes 
su b jection  o f th e  h yd ro carb o n s to  tre a tm e n t w ith  a  m ix tu re  o f oxygen  an d  an  in e rt 
gas. T h e  oxygen is p resen t in  su ffic ien t am o un t o n ly  to  re ac t su b s ta n tia lly  w ith  a ll 
the  lib e ra te d  hyd ro gen . H . B . M .

Polym erization and Alkylation.
450 . P a te n ts  on  P o ly m e riz a t io n  a n d  A lk y la tio n . S ta n d a rd  O il D eve lop m ent Co.
E .P .  543,046, 9.2.42. A p p l. 12.1.40. P ro d u c tio n  o f n o rm a lly  liq u id  sa tu ra ted  
hyd rocarbons b o ilin g  w ith in  th e  g aso line  ran g e b y  re a c tin g  a  m ix tu re  o f h yd ro carb o ns 
com prising b o th  iso- an d  n o rm a l p ara ffin s  w ith  a  m ono-olefin o r a d i-o lefin , in  the  
presence of an  a lk y la tio n  c a ta ly s t.

S tan d ard  O il D eve lo p m en t Co. E .P .  543,085, 10.2.42. A p p l. 30.4.40. Im p ro ved  
process fo r th e  co n version  o f n o rm a l p ara ffin s  in to  fsoparaffin s w ith  a m e ta l h a lid e  
F ried e l-C ra fts  c a ta ly s t. H a lid e  o r b o ro n  is used  as a  c a ta ly s t a c tiv a to r.

A . R . G o ld sb y. U .S .P . 2,271,860, 3.2.42. A p p l. 17.2.38. M an u factu re  o f higher- 
boiling  w oparaffins fro m  low -b o iling  fsop araffin s an d  o lefin s b y  su b jectin g  a  h y d ro ­
carbon fra c tio n  co n ta in in g  low -b o iling  fsoparaffin s, o lefin s, and  no rm a l p araffin s to  
a lk y la tin g  co n d itio n s. N o rm a l p a ra ffin s  a re  a fte rw a rd s  sep arated  fro m  th e  reactio n  
p roducts and  isom erized  to  iso p ara ffin s, w h ich  a re  th e n  charged  to  th e  a lk y la tio n  
operation  to  increase th e  ra tio  o f iso p ara ffin s to  o lefin s in  th e  re ac tio n  m ix tu re  and 
to  produce fu rth e r q u an titie s  o f h ig her-bo ilin g  ¿soparaffins.

Y .N . Ip a tie ff and  H . P in e s . U .S .P . 2,273,041,17.2.42. A p p l. 3.7.39. A n a lk y la tio n  
process w h ich  com prises re a c tin g  rsobutene w ith  isobu tane in  th e  p resence o f a lum in iu m  

''•;i ch loride and  hyd ro gen  ch lo rid e  a t a  tem p era tu re  ab ove 0= C. an d  u n d er su ffic ien t
pressure to  m a in ta in  a  su b s tan tia l p o rtio n  o f th e  hyd ro carb o n s in  liq u id  phase.

V . N . Ip a tie ff and  H . P in e s . U .S .P . 2,273,042, 17.2.42. A p p l. 3.7.39. A n  a lk y la ­
tio n  process w h ich  com prises re a c tin g  n o rm a l b u tene w ith  isobu tane in  th e  presence 
o f a lum in ium  ch lo rid e  an d  hyd ro g en  ch lo rid e  a t a tem p era tu re  ab ove 0 ' C . and  under 

*ss- su fficien t pressure to  m a in ta in  a  su b s ta n tia l p o rtio n  o f h yd ro carb o n s in  liq u id  phase.
V . N . Ip a tie ff and  H . P in e s . U .S .P . 2,273,043, 17.2.42. A p p l. 3.7.39. A n  a lk y la ­

tio n  process w h ich  com prises re a c tin g  p ropene w ith  isobu tane in  th e  presence of 
-rjsi- a lum in ium  ch loride and  h yd ro g en  ch lo rid e  a t a tem p era tu re  ab o ve  0 ° C . an d  under

su fficien t pressure to  m a in ta in  a  su b s ta n tia l p o rtio n  o f th e  h yd ro carb o ns in  liq u id  
gfai phase. H . B . M .

Synthetic P roducts.
, 4 5 1 .*  M obilizin g P e tro le u m  H y d ro c a rb o n s . G . F .  F itz g e ra ld . Chem. Met. Eng.,
^  M arch  1942, 49  (3 ), 83-87.— T h e  e ffects o f th e  w a r on va rio u s  sy n th e tic a l processes
. % using hyd ro carb o ns as ra w  m a te ria ls  a re  d iscussed , p a rtic u la r ly  th e  s itu a tio n  of
^  butad iene and  fighting-grade a v ia tio n  g aso lin e. S ta t is tic a l d a ta  are  g iven . T h e

rubb er s itu a tio n  is d iscussed, an d  it  is n o ted  th a t ab o u t a y e a r an d  a h a lf is the  
•yfi m axim um  tim e  a llo w ab le  to  im p ro ve  th e  s itu a tio n ,
ii
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A ce ty le n e  p ro d u ctio n  fro m  p etro leum  is u n d er d eve lopm en t b y  research w orkers 
a t th e  U n iv e rs ity  o f T exas. T h e y  re p o rt th a t it  has been m ade exp erim en ta lly  from  
propane, b u t has n o t y e t reached  th e  co m m ercia l stage. E x is tin g  fa c ilitie s  fo r the 
syn th esis o f b u tad ien e from  p etro leu m  gases a re  being  ra p id ly  augm ented. T yp ica l 
of th e  new  fa c ilitie s  is a 5000-ton/year u n it w h ich  w e n t in to  p rod u ctio n  la te  in  1941. 
S e ve ra l m ore p lan ts  are  u n d er co n stru c tio n , b u t d e ta ils  m ust be considered  as m ilita ry  
secrets a t th is  tim e.

Iso m eriza tio n , p o lym eriz a tio n , an d  c a ta ly tic  c ra ck in g  are  b rie fly  discussed. I t  is 
concluded  th a t a ll in d u s try  is bein g  m o b ilized  in  th e  S ta te s . D em and  fo r synthetic 
rubb er has p u t an unexp ected  b u rd en  on  th e  p etro leum  in d u s try . T h e  production 
o f 100-octane gasoline m ust be ra p id ly  increased . S u ffic ie n t isobu tane, butadiene, 
h igh-octane b len d ing  agents, an d  o th e r stra te g ic  p etro leu m  d e riva tive s  m ust be 
p ro vid ed  to  ca rry  on th e  w a r p ro d u ctio n  p rog ram m e. E x is tin g  cap acities fo r these 
m ate ria ls  m ust be expanded  300, 400, an d  in  som e cases even  5 0 0 %  to  m eet the 
dem and of th e  arm ed fo rces. A . H . N .

Refining and Refinery P lant.
452.* D ecoking  Petro leu m  Residues. J .  S . Sw earin g en , M . R . M o rro w , and B . Jones.
Refiner, Feb ru a ry ' 1942. 21 (2 ), 31-35.— A n  h is to rica l re v ie w  o f th e  process is given. 
Sh e ll- still m ethods w ere fo llo w ed  b y  th e  co n tin uo us tu b e-still h ea te r m ethods. The 
charge is heated  b y  con tinuous ch arg ing  o f th e  re a c tio n  ch am b er th ro u gh  a tube-still 
h ea ter, the  o il being a llow ed  to  stan d  in  th e  re a c tio n  ch am b er an d  go to  coke and 
d is tilla te  due to  its  ow n sensib le h e a t. O b v io u s ly , th e re  sh ou ld  be m ore than  one 
cham ber in  p a ra lle l, to  a llo w  tim e  fo r c lean in g  o u t th e  coke. T h e  charge m ay also 
be heated  b y  co n tact w ith  a h o t stream  in  th e  crack in g  u n it w h ere  th e  tw o  enter the 
reactio n  cham ber to gether. V a ria tio n s  o f th ese  m ethods w ith  e ven  the  inclusion of 
re-circu la tio n  of a p o rtio n  o f th e  residuum  are  p ossib le , an d  necessary to  su it p articu lar 
cond itions.

These m ethods of hea tin g  are  p a rtic u la r ly  feasib le  in  v ie w  o f th e  fa c t th a t the 
residuum  is a va ila b le  in  a con tin uous stream  a t ab o u t 850° F .  T h e  developm ent 
o f these m ethods w as a p p a re n tly  d e layed  u n til craek in g -p lan t co n tro l w as perfected, 
and  m ade su ffic ien tly  au to m atic th a t a d d itio n a l co n tin u o u s ap p a ra tu s also requiring 
co n tro l cou ld  be a ttach ed  w ith o u t u n d u ly  co m p lica tin g  an d  ham pering  the whole 
operation .

T h e  m ethods of coke rem o va l h a ve  also been im p ro ved , w ith  th ree  m ethods pre­
dom inating— n am ely , cab le  p u llin g , d rillin g , an d  th e  h y d ra u lic  m ethod . The cable- 
p u llin g  m ethod consists of fillin g  th e  coke-cham ber w ith  la y e rs  o f s tee l cab le  in  spirals. 
W h e n  the  cham ber has been fille d  w ith  coke, th e  re m o va l o f th e  cab le  b y  m eans of a 
w in ch  located  on th e  end  o f th e  d rum  p loughs u p  th e  coke so th a t i t  p ra c tica lly  falls 
ou t. T he d isadvan tag es are  th e  lab o u r req u irem en t, th e  p resence o f w ire  in  the 
choke, and  the  tim e requ ired  (8-15 hrs. o r lo n g er).

T he d rillin g  m ethod is, as th e  nam e im p lies , th e  re m o va l o f th e  coke b y  a series 
of d rillin g  o perations. T h e  h y d ra u lic  m ethod  in vo lve s  th e  use o f high-pressure 
(1200  lb./sq. in .) je ts  of w a te r, w h ich  lite ra lly  w ash  th e  coke o u t o f th e  d rum .

A  stu d y  o f th e  effects o f cok ing  co n d itio n s an d  o f th e  ty p e  o f residuum  on the 
y ie ld s  of p rod ucts an d  on th e  p rop erties o f th e  liq u id  p ro d u cts  is ap p a ren tly  not 
recorded  an yw here in  th e  lite ra tu re , an d  so co n stitu tes  an  im p o rta n t p a rt of the 
present w o rk , w h ere in  th e  effect of tem p era tu re  an d  p erio d  o f d eten tio n  and the 
ty p e  of charg ing  sto ck  w ere va rie d . In  th e  lig h t o f these d a ta  a  m ethod  and  a large 
lab o ra to ry  ap p a ratu s fo r ca rry in g  o u t th e  re a c tio n  u n d e r o p tim u m  conditions is 
described  and  th e  resu lts are  g iven . A . H . N .

453.* Sub-Cooling A bsorp tion O il in  T w o  Ph ases. A n o n . Refiner, F e b ru a ry  1942,
21 (2 ), 38.— T h e  p rin c ip a l a p p lica tio n  o f ch illin g  is in  th e  base of th e  absorbers, while 
th e  secondary ap p lica tio n  is a fte r th e  ab so rp tio n  o il has passed  th ro u g h  th e  atmo­
spheric sections in  th e  coo ling  to w er. S in ce  th e  g reatest rise  in  tem p era tu re  in  the 
absorbers is a t th e  firs t co n tact betw een th e  gas an d  th e  o il, these ab so rbers are  equipped 
w ith  tw o  tub e  bund les each, lo ca ted  im m ed ia te ly  ab o ve  th e  co n n ectio n  th ro u g h  which



the  com pressed gas en ters th e  co lum ns. T h e  o il w h ich  is ch ille d  in  th e  second phase 
enters th e  to p  o f th e  absorbers ab o ve  th e  b ub b le  tra y s  a t a  tem p era tu re  su ffic ie n tly  
low  to  absorb  an d  re ta in  p rop an e an d  h e a v ie r fra c tio n s  e x tra cte d  in  th e  ab so rp tio n  
process. D e ta ils  o f th e  p la n t a re  b rie fly  d escribed .

T he fa ll in  tem p era tu re  o f th e  o il an d  gas in  th e  base of th e  absorbers is co n tro lled  
b y  gate v a lv e s  in  th e  va p o u r lin es fro m  th e  h a ir-p in  ch ille rs , w h ich  a re  set to  p lace 
th e  necessary b ack  p ressure on  th e  b u tan e  to  a cce le ra te  o r reduce th e  ra te  o f va p o riz a ­
tio n  of th e  b u tan e . T h e  lin e  ca rry in g  th e  b u tan e  vap o u rs from  th e  abso rber ch ille rs  
is in su la ted  to  p re ve n t loss o f re frig e ra tio n  before  reach in g  th e  b u tan e  vapour-to- 
absorption-o il coo ler.

T h e  vap our-to-absorp tion-o il co o ler is m ade in  th e  p la n t shops from  a  40-ft. section  
of 24-in. p ip e , w ith  2 12  £-in. tu b es in sid e , an d  con nected  fo ro il- flo w  th ro u g h  th e  tubes 
and b u tan e in  th e  sh e ll. S in ce  m ost o f th e  b u tan e  is  expanded  to  vap o u r in  the  
tw o  p a irs  of ha ir-p in  b und les in  th e  ab so rbers, th e  m a te ria l en te rin g  th e  vapour-to-oil 
exchanger is a  m ix tu re  o f vap o u rs an d  liq u id , w h ich  is redu ced  in  p ressure w ith  a 
p ilo t-operated  co n tro lle r a t th e  en tran ce  to  th e  exchanger. T h e  p ip in g  is arrang ed  
so th a t th e  re frig e ra n t en ters th e  exchang er a t th e  base an d  passes to  th e  su ction  
lin e  of th e  com pressor a t opp osite  end  th ro u g h  a  to p  co n nectio n . W ith  th e  reduced  
pressure in  th e  sh e ll o f th e  exchanger an d  th e  d ire c tio n  o f flo w , a  co m b in atio n  o f 
flooded— a t one end— an d  va p o u r c h illin g  is  o b ta in ed , su ffic ien t to  reduce th e  te m ­
peratu re  o f th e  o il fro m  sum m er co n d itio n s o f 92 ° F .  in , an d  80° F .  o u t.

W ith  an  o il tem p era tu re  a t th e  in le t o f th e  absorbers ab o ve  th e  to p  b ub b le- tray 
runn ing  around  80° F .  d u rin g  sum m er, d esired  fra c tio n s  are  p reven ted  from  passing  
to  the  residue lin e  in  th e  s trip p ed  gas, an d  b y  co n tro llin g  th e  tem p era tu re  o f th e  o il 
and gas in  th e  base o f th e  co lum ns, fra c tio n s  are  re ta in e d  in  th e  o il as i t  leaves th e  
colum ns to  o b ta in  th e  necessary co m p ositio n  o f th e  ra w  gaso line fo r m an u factu rin g  
an y  grade of n a tu ra l gaso line an d  liq u e fied  p etro leu m  gases. A . H . N .

45 4 .* W eld in g G ro o v e s in  R e fin e ry  P ra c t ic e .  W . L .  A rch e r. Refiner, F e b ru a ry  1942, 
21 (2 ), 48.— A  d e ta iled  s tu d y  o f th e  im p o rtan ce  o f g rooves in  w e ld in g  re fin e ry  eq u ip ­
m ent is m ade. D im ensions an d  p ra c tic a l h in ts  a re  g iven  in  fu ll. A . H . N .

455. P a te n ts  on  R e fin in g  a n d  R e fin e ry  P la n t .  E .  I .  D u  P o n t de N em ours. E .P .  
543,292, 18.2.42. A p p l. 15.5.40. P ro cess fo r in h ib itin g  d e te rio ra tio n  in  co lo u r of 
viscous p etro leum  o ils . O rg an ic com pounds o f th e  ty p e  o f S c h iff’s bases are in c o r­
porated  w ith  th e  o ils.

C. M . A m b ler. U .S .P . 2,271,882, 3.2.42. A p p l. 9.8.39. P u rific a tio n  o f used 
hyd rocarbon  o ils b y  m ix in g w ith  th e  o il an  aqueous a lk a lin e  reag en t. A fte rw a rd s  
the  m ix tu re  is su b jected  to  an  e vap o ra tin g  o p e ra tio n  to  rem ove a  su b s ta n tia lly  large 
p a rt o f the  w a te r an d  co n cen tra te  th e  reag en t. F in a lly  a lk a lin e  reag en t an d  im ­
p u rities are  separated  fro m  th e  o il b y  subsidence.

W . L .  B e n e d ic t and  J .  E .  A h lb e rg . U .S .P . 2,273,012, 17.2.42. A p p l. 30.1.39. 
M ethod  of rem ovin g  im p u ritie s  fro m  h yd ro ca rb o n  b il b y  tre a tin g  it  un der re fin in g  
cond itions w ith  h yd ro ch lo ric  a c id  an d  a  ca lc in e d  m ix tu re  o f a  s ilic a  h yd ro g e l an d  a 
h e a vy  m eta l hyd rogel.

W . O . H e ilm an . U .S .P . 2,273,104, 17.2.42. A p p l. 24.2.41. M eth od  o f rem o vin g  
m ercap tan  com pounds from  o ils  b o ilin g  ab o ve  250° F .  T h e  feed-oil is segregated  
in to  a  re la tiv e ly  low -bo iling  fra c tio n  an d  a  re la t iv e ly  h igh-bo iling  fra c tio n . T h e  
low -boiling fra c tio n  is tre a te d  in  a  p rim a ry  co n tactin g  zone w ith  an  a lk a li m eta l 
h yd rox ide so lu tion  to  rem ove m erca p tan  com pounds. T h e  tre a te d  o il is th en  sep arated  
from  the so lu tion  and  th e  re sp e ctive  stream s o f o il an d  so lu tio n  are  rem o ved  from  
th e  co n tact zone. T h e  re la t iv e ly  h ig h-bo ilin g  fra c tio n  is tre a te d  in  a  seco n dary 
co n tacting  zone w ith  th e  sep arated  a lk a li m e ta l h yd ro x id e  so lu tio n  to  rem o ve  m er­
cap tan  com pounds. F in a lly  th e  h ig h-bo ilin g  fra c tio n  is sep arated  an d  com b ined  
w ith  th e  low -boiling  fra c tio n  to  m ake  th e  fin a l p ro d u ct.

F .  W . Schum acher. U .S .P . 2,273,147, 17.2.42. A p p l. 21.9.38. M e th o d  o f d e­
co loriz ing  petro leum  o ils  in  a  d is tilla tio n  to w e r. C o n stitu en ts  o f th e  o il a re  w ith- 

it



2 0 4  a A B S T x iA C x b .

d raw n  fro m  a p o in t b elo w  th e  feed  in le t to  th e  to w e r an d  a c la y  s lu rry  form ed w ith  
th e  fra c tio n  w ith d raw n . A fte rw a rd s  th e  c la y  s lu rry  is re in tro d u ced  in to  the  tow er 
a t a  p o in t below  th a t a t w h ich  th e  co n stitu en ts  w ere p re v io u s ly  w ith d raw n .

W . A . Sch u lze. U .S .P . 2,273,224, 17.2.42. A p p l. 3.1.39. M ethod  o f im proving  
th e  q u a lity  o f stra ig h t- ru n  an d  cracked  g aso line  stocks co n ta in in g  o rganic sulphur 
im p u ritie s . T h e  m ixed  vap o u rs o f th e  s tra ig h t- ru n  an d  cracked  gasoline stocks are 
passed  o ve r a  c a ta ly s t o f ab so rben t c la y  a t a  tem p era tu re  b etw een  500° and  1000° F ., 
a  p ressure  b etw een  atm o sp heric an d  100  lb ., an d  a  flow .-rate o f 1 - 10 0  liq u id  volum es 
p er h o u r p er vo lu m e o f c a ta ly s t. T em p era tu re  co n tro l is  m a in ta in ed  b y  th e  addition 
o f an  in e rt gas a t a  tem p era tu re  ab o ve  th a t o f th e  g aso line  sto ck  vap o u rs to  supp ly a 
p o rtio n  of th e  end o th erm ic h e a t o f re a c tio n .

J .  H ap p e l, J r . ,  an d  D . W a rre n . U .S .P . 2,273,263, 17.2.42. A p p l. 13.11.39. 
M eth od  of sw eeten ing  o il fra c tio n s  co n ta in in g  sour su lp h u r com pounds b y  contacting 
w ith  an  oil-soluble lead  n ap h th en a te  an d  w ith  added  reag en t su lp h u r in  the  absence 
o f w a te r and  a t n o rm a l a tm o sp heric tem p era tu re . A fte rw a rd s  lead  su lphide formed 
b y  th e  re ac tio n  is rem oved  from  th e  o il.

A . Szayn a . U .S .P . 2,273,299, 17.2.42. A p p l. 8.10.38. M eth o d  o f desulphurizing 
h yd ro carb o n  o ils b y  passing  th ro u g h  a  porous co n ta c t m ass h a v in g  an  extended 
su rface com prising  free  m e ta l o f th e  class co n sistin g  o f n ick e l, co b a lt, an d  iron, and 
h a v in g  su lp h u r d is trib u te d  th ro u g h o u t th e  su rface . A fte r  th e  m ass has taken  up 
a  su b stan tia l am ount o f a d d itio n a l su lp h u r fro m  th e  o il, a t  le as t p a rt o f it  is segre- 
gated  an d  th e  a d d itio n a l su lp h u r rem o ved  b y  o x id a tio n . T h e  o x id a tio n  process is 
te rm in a ted  w h ile  th e re  s t ill rem ain s su ffic ien t su lp h u r in  th e  m ass su b stan tia lly  to 
poison its  c a ta ly tic  a c t iv ity .

J .  W . Po o le , U .S .P . 2,273,661, 17.2.42. A p p l. 27.1.38. M eth o d  of refin ing a 
m in e ra l o il co n ta in in g  lu b ric a tin g  o il b y  se le ctive  a c tio n  o f so lven ts su b stan tia lly  
liq u id  a t u su a l a tm osp heric co n d itio n s o f tem p era tu re . U n d e r such  cond itions none 
o f th e  so lven ts w ill ap p ro ach  b y  its e lf m ax im um  se le ctive  e ffic ien cy . A  blend of 
cro to n a ld eh yd e  and  an o th er so lven t w h ich  is sp a rin g ly  so lve n t in  th e  o il is used.

R . P . D u n m ire . U .S .P . 2,273,846, 24.2.42. A p p l. 25.8.41. M e th o d  of rem oving 
im p u ritie s  from  used  m in e ra l o ils  an d  m in e ra l w axes. T h e  used  m a te ria l is m echani­
c a lly  m ixed  w ith  a  so lid  adso rben t m a te ria l in  a  sealed  co n ta in e r to  adsorb high- 
b o iling-po in t im p u ritie s . T h e  m ix tu re  is th e n  h ea ted  u n d e r vacu u m  a t a tem pera­
tu re  betw een  50° an d  150° F .  to  d riv e  o ff w a te r an d  low -b o iling-p o in t im purities. 
F in a lly  th e  adsorben t m a te ria l w ith  its  im p u ritie s  is  sep ara ted  fro m  th e  m ineral 
substance un der trea tm en t.

F . E .  W e llm an . U .S .P . 2,273,915, 24.2.42. A p p l. 18.3.38. P ro cess fo r desalting 
crude o il o r fra c tio n s thereo f b y  co n tactin g  w ith  w a te r in  a  co n tin u o u s system  having 
a  se ttlin g  cham ber. A  b rin e  co n cen tra tio n  is b u ilt up  b y  co n ta ctin g  and  re-con­
ta c tin g  o f incom ing  crude o il w ith  w a te r p re c ip ita te d  fro m  th e  crud e  o il in  th e  settling 
cham ber, an d  m a in ta in ed  b y  th e  in tro d u ctio n  o f w a te r in to  th e  system  an d  release 
of excess b rin e  from  th e  system . H . B . M.

Analysis and T esting .
4 5 6 .*  P ra c t ic a l  C orrosion  T e ste r  fo r  C h em ica l E n g in e e r s .  M . H . H e e re n . CJiem.
Met. Eng., F e b ru a ry  1942, 49 (2 ), 126-127.— P r in c ip a l fa c to rs  in  co rro sio n  are briefly 
re v ie w e d :— 1 . T e m p e ra tu re : (a) C o rrosion  reactio n s are  acce le ra te d  w ith  increased 
tem pera tu re , as are  ch em ica l reactio n s in  g enera l. (6) A n  in crease  in  tem perature 
can  re su lt in  increased  io n iza tio n  an d  ra te s  o f d iffu sio n , (c ) L o c a l d ifferences in 
tem p era tu re  m ay set up  e le c tro ly tic  ce lls  a c tin g  as co n ce n tra tio n  ce lls . 2. M oisture : 
(a) Serious dam age b y  co rrosion  to  m e ta l p a rts  co m m o n ly tak e s  p lace  o n ly  if  the 
m e ta l su rface is m o ist. 3. G a lv a n ic  a c tio n  : (a ) W h e n  tw o  d iss im ila r m eta ls are 
coup led  an d  p laced  in to  an  e le c tro ly te , co rro sio n  tak e s  p lace . (6 ) W h e n  m etal is 
p laced  in to  a so lu tion  in  w h ich  th e  so lu te  is s tra tifie d  in  d iffe re n t concentrations, 
co rro sio n  of th e  m eta l takes p lace .
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T h e  m ethod  uses an  endless ch a in  fro m  w h ich  specim ens are  suspended, th e  ch a in  
m oving  co n tin u a lly , an d  th u s  e ith e r d ip p in g  th e  specim ens in  tra y s  fu ll o f th e  co rro d ­
ing liq u id s o r exposing  them  to  a ir  d rau g h t, ra d ia n t h ea t, o r a  sp ra y . T h e  ap p a ra tu s 
is flex ib le , and  w h ils t th e re  a re  m an y  cases fo r w h ich  th is  ap p a ra tu s is in ad eq u ate , 
its  v a r ia b ility  answ ers a  la rg e  p o rtio n  o f th e  o rd in a ry  la b o ra to ry  dem ands, an d  its  
agreem ent w ith  a c tu a l fie ld  re su lts  is m ost g ra tify in g . W h ile  th e  u n it w as designed  
p rim a rily  to  d eterm ine  th e  co lle c tiv e  effects o f co rro s ive  co n d itio n s on m eta ls, it  
has also been used ad van tag eo u sly  in  w ea th e rin g  tests on non-m etals, such  as p a in t, 
p lastics, e tc. In  th e  case o f p a in ts , th e  rad ian t- h eat ch am b er sh ou ld  be equ ipp ed  
w ith  a source o f u ltra v io le t lig h t.

T he selection  o f specim ens fo r te s t n a tu ra lly  is g overned  b y  th e  typ e s  o f m a te ria ls  
to  be em ployed  in  th e  co n stru c tio n  o f a  p la n t o r p iece  o f eq u ip m en t. In  m uch o f 
the cu rren t w o rk  a t th e  R e se a rch  F o u n d a tio n , stee l, ca st iro n , b rass, copper, and  
alum in ium  are  used. T h e  specim en s trip s , a p p ro x im a te ly  J  in . x  3 in . used  b o th  
in d iv id u a lly  an d  coup led  d is s im ila rly , a re  suspended fro m  th e  ch a in  b y  m eans o f 
glass hooks.

P re p a ra tio n  o f th e  specim ens con sisted  of ca re fu l c lean in g  b y  m eans o f em ery 
paper, fo llo w ed  b y  w ash in g  in  a lco h o l an d  e th e r an d  w eig h ing . T h e  d u ra tio n  o f a 
test is g en era lly  336 h r. (2 w eeks) co n tin u o u s o p era tio n . O n  co m p le tio n  o f th e  te s t 
the  specim ens are  rin sed  in  d is tille d  w a te r, a lco h o l an d  e th e r, an d  re-w eighed. A  
specific case is stu d ied  in  som e d e ta il. A . H . N .

i i ;

4 5 7 .*  D ev elo p m en t o f a  C a p illa ry  V isc o m e te r . A . H . N issan . J .  Inst. Petrol., M a rch  
1942, 28  (219), 41-56.— D e ta ile d  d escrip tio n  o f a  c a p illa ry  v isco m ete r ad ap ted  to  
m easure v isco sities b etw een  10 an d  750 poises is g iven . T h e  e rro rs in  th e  m easu re­
m ents of tem p era tu re , p ressure , ra te  o f flo w , an d  in  th e  co n stan cy  o f head  across 
the  viscom eter are  an a lysed . T h e  to ta l m ax im um  e rro r is show n to  be o f th e  o rder 
of 2 % . T A . H . N .

•-V
M otor Fuels.

458 . P a te n ts  on  M o to r F u e ls .  J .  K .  R o b e rts . f j .S .P .  2,271,095, 27.1.42. A p p l. 
29.12.37. C o nversion  o f h ig her-bo ilin g  h yd ro ca rb o n  o il in to  low er-b o iling  h y d ro ­
carbons b y  h ea tin g  a  crude-o il re s id u a l sto ck  to  crack in g  tem p era tu re  an d  passing  
the  heated  p rod ucts to  a  co k in g  zone m a in ta in ed  a t a  co k ing  tem p era tu re . In  th is  
w a y  vap o u rs are  sep arated  fro m  coke residue. T hese are  th en  fra c tio n a te d  to  sep arate  
h e a vy  gas-oil from  lig h t gas-oil, an d  th e  fo rm er a fte rw a rd s  passed  th ro u g h  a  v is co s ity  
b reak ing  zone, w h ere in  it  is m a in ta in e d  u n d er su peratm osp heric p ressure an d  re la ­
t iv e ly  h ig h  tem p era tu re  co n d itio n s. T h u s is p rod uced  a  re la tiv e ly  h ig h  y ie ld  of 
in te rm ed iate  co n stitu en ts  su itab le  fo r fu rth e r crack in g  to  p roduce g aso line  con-

.• stitu en ts.

R . F .  R u th ru ff an d  C . F .  F e u ch te r. U .S .P . 2,271,096, 27.1.42. A p p l. 29.12.37. 
T rea tm en t o f crud e re s id u a l ch arg in g  sto ck  in  a  s im ila r m anner to  th a t d escribed  in  
U .S .P . 2,271,095.

R . F .  R u th ru ff an d  J .  K .  R o b e rts . U .S .P . 2,271,097, 27.1.42. A p p l. 29.12.37. 
T rea tm en t o f a  re la t iv e ly  h e a vy  h yd ro ca rb o n  o il in  a  s im ila r m an ner to  th a t described  
in  U .S .P . 2,271,095.

C. L . Thom as an d  J .  E .  A h lb e rg . U .S .P . 2,271,317, 27.1.42. A p p l. 6.1.41. C o n ­
versio n  of h yd ro carb o n  d is tilla te  h e a v ie r th a n  gaso line in to  su b s tan tia l y ie ld s  of 
gasoline. T h e  d is tilla te  is su b jected  un der crack in g  co n d itio n s to  co n ta c t w ith  a 

• '  c a ta ly s t p roduced  b y  se p a ra te ly  p re c ip ita tin g  h yd ra te d  a lu m in iu m  oxide an d  h yd ra te d
silico n  d iox ide co n ta in in g  a lk a li m e ta l ions. T h e  p re c ip ita te d  m a te ria ls  are  freed  of 
a lk a li m e ta l ions b y  tre a tin g  w ith  a  so lu tio n  o f a  sa lt o f m agnesium , an d  th e  p u rified  

t  • ' m a te ria ls  m ixed  in  th e  w e t co n d itio n . F in a lly , th e y  are  d ried  to  rem ove a  m a jo r por-
?>T '  tio n  of the  to ta l w a te r co n ten t.

C . L .  Thom as an d  J .  E .  A h lb e rg . U .S .P . 2,271,318, 27.1.42. A p p l. 6.1.41. Con- 
, ve rs io n  o f d is tilla te s  h e a v ie r th a n  g aso line in to  su b s tan tia l y ie ld s  o f gaso line b y  sub-

R  2
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je c tin g  th e  d is tilla te  under crack in g  co n d itio n s to  co n ta ct w ith  a  c a ta ly s t produced 
by sep ara te ly  p re c ip ita tin g  h yd ra te d  a lu m in iu m  ox id e an d  h yd ra te d  silico n  dioxide 
co n ta in ing  a lk a li m e ta l ions. T h e  p re c ip ita te d  m a te ria ls  are  freed  of a lk a li m etal 
ions, b y  tre a tin g  w ith  a so lu tio n  of a  s a lt o f m anganese, an d  th e  p u rified  m aterials 
m ixed  in  th e  w e t co n d itio n . F in a lly , th e y  are  d ried  to  rem ove a  m ajo r portioh  of 
the  to ta l w a te r co n ten t. _

C. L . Thom as and  J .  E .  A h lb e rg . U .S .P . 2,271,319, 27.1.42. A p p l. 6.1.41. Con­
ve rsio n  of d is tilla te s  h e a v ie r th a n  gaso line in to  su b s ta n tia l y ie ld s  o f gasoline b y  sub­
jec tin g  th e  d is tilla te  u n d er crack in g  co n d itio n s to  co n ta c t w ith  a  c a ta ly s t produced 
b y sep ara te ly  p re c ip ita tin g  h yd ra te d  a lu m in iu m  ox id e an d  h yd ra te d  silicon  dioxide 
co n ta in in g  a lk a li m e ta l ions. T h e  p re c ip ita te d  m a te ria ls  are  freed  of a lk a li m etal 
ions b y  tre a tin g  w ith  a  so lu tio n  o f a  sa lt o f ce riu m , an d  th e  p u rified  m ateria ls m ixed 
in  a w e t co n d itio n . F in a lly , th e y  are  d ried  to  rem ove a m a jo r p o rtio n  of the to tal 
w a te r con ten t.

S . Sh ap p irio . ' U .S .P . 2,272,134, 3.2.42. A p p l. 13.3.42. P re p a ra tio n  o f a liquid 
hyd ro carb o n  m otor fu e l co n ta in in g  a  m in o r p ro p o rtio n  o f a m etallo-organo diazo- 
com pound.

A . Szayn a. U .S .P . 2,273,298, 17.2.42. A p p l. 23.9.38. P ro d u c tio n  of m otor fuel 
w h ich  is su b s ta n tia lly  free  fro m  su lp h u r b y  h ea tin g  a  h yd ro ca rb o n  o il to  cracking 
tem peratu re , and  passing  th e  hea ted  o il, in  va p o u r phase an d  in  adm ixture w ith
1- 5 %  b y  w eig h t of h yd rogen , th ro u g h  a  b od y o f co n ta c t m a te ria l com prising  a m etal 
of th e  group consisting  o f iro n , n ick e l, co b a lt, an d  copper. T h e  co n tact m ateria l is 
in  a sp ecial sta te  of a c t iv ity , so th a t its  h yd ro g en a tin g  an d  desu lphuriz ing  power is 
less th a n  m ax im um  th ro u g h o u t th e  b o d y. In  th is  w a y  ab so rp tio n  o f su lphur from 
the  hyd rocarb on  o il is e ffected . T h e re a fte r flo w  o f th e  o il- vap o u r th ro u gh  the body 
is d iscontinued  and  th e  b od y regenerated . H . B . M .

Chem istry and Physics.
4 5 9 . S tru ctu re  o f V iny l C o-p o ly m ers. F . T . W a ll, J .  Amer. chem. Soc., 1941, 63,1862—
1866.— V in y l ch lo rid e  and  v in y l ace ta te  a re  ta k e n  as a  ty p ic a l p a ir o f substances 
capab le of undergo ing co-po lym erization . A  th e o re tic a l tre a tm e n t on the com­
p osition  of co-polym ers is g iven . T h e re  is also  a  co n sid e ra tio n  of th e  intram olecu lar 
d istrib u tio n  Of m onom er u n its  w ith in  th e  p o lym er ch a in s. E . H. W.

4 60 . A lk y l-S u b stitu te d  H e x a -a ry le th a n e s . X L .  S y m m e try  and  S te r ic  E ffects as 
F a c to r s  in  D isso c ia tio n . C. S . M a rve l, J .  F .  K a p la n , an d  C . S . H im e l. J .  Amer.
chem. Soc., 1941, 63, 1892-1896.— C o n tin u in g  p rev io u s w o rk , these au thors have 
p repared  va rio u s di-, te tra- , an d  h ex a- a lk yl su b stitu te d  hex a-ary le th an es and  calcu­
la ted  th e ir p er cen t, d issocia tio n  b y  m ag n etic su s ce p tib ility  m easurem ents.

F ro m  the  resu lts ob ta in ed  th e  fo llo w in g  con clusions w ere  reached , orifio-Alkyl 
su b stitu tio n  g re a tly  increases th e  degree o f d isso c ia tio n . T h e  sym m etry  of the 
ethane seems to  be th e  n ex t im p o rtan t fa c to r a fte r th e  ste ric  o r ortho effect. Also 
m eta-alkyl groups p rom ote d issocia tio n  m ore th a n  p a ra - a lk y l g roups. E . H. W.

461 . P h o to ly sis  o f K eten e  a n d  th e  S tru c tu re  o f M eth y len e . M . B u rto n , T . W . Davis,
A . G ordon, an d  A . T a y lo r. J .  Amer. chem. Soc., 1941, 63, 1956-1960.— T he photo­
lys is  of ketene has been stu d ied  o ve r a  re s tric te d  range o f tem p era tu re  in  th e  presence 
o f va ry in g  con cen tra tio ns o f n itr ic  ox ide an d  e th y len e . E v id e n c e  fo r th e  structure 
of m ethylene as a stab le  m o lecu le o r as a  free  ra d ic a l is d iscussed . E . H. W.

462. R e so n an c e -E n e rg ie s  o f U n sa tu ra te d  a n d  A ro m a tic  M o le cu le s . G. W. Wheland.
J .  Amer. chem. Soc., 1941, 63, 2025—2027. Fo llo w in g  th e  p ap e r b y  M u llik e n  and  Rieke 
(ibid., 1941, 63, 1770) a  m o d ifica tio n  is suggested here on  th e  ca lc u la tio n  of resonance 
energies of m olecules and  free  ra d ica l resonance energ ies o f ra d ica ls . T h e  results 
obtained  w ith  a num ber of un sa tu ra ted  an d  a ro m a tic  h yd ro carb o n s, an d  also  a series 
of free rad ica ls , are  com pared  w ith  ex p erim en ta l th e rm a l d a ta  an d  e a rlie r valence 
bond and m o lecu lar o rb ita l ca lcu la tio n s. E . H. W,
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463 . S tru c tu re  o i  A licy c lic  C om p o u n d s. J .  G . A s tro n , S . C . Sch u m an n , H . L .  F in k , 
and P . M . D o ty . J .  Amer. chem. Soc., 1941, 6 3 , 2029-2030.— These au th o rs h ave  
com pared  th e  en tro p ies o f cyciopen tane o b ta in ed  fro m  th e rm a l d a ta  dow n  to  1 1  1 0 K . 
w ith  those o b ta in ed  fro m  m o lecu la r an d  sp ectro sco p ic d a ta  based on th ree  rin g  
m odels. T h e  ex p erim en ta l d a ta  th e y  o b ta in ed  a re  show n to  agree m ore n e a rly  w ith  a 
non-p lanar m odel w ith  one a to m  o u t o f th e  p lan e , th e  o th e r m odels bein g  a  p la n a r 
m odel and  a  non-p lanar m odel w ith  tw o  ato m s o u t o f th e  p lan e .

S im ila r com parisons m ade w ith  m e th y lcyclo p en tan e  led  to  th e  sam e conclusion . 
cycZoHexane g ave  a  sym m etry  nu m b er o f a  =  6, as expected . T h e ir re su lts  also  
agreed w ith  those o f B e a c h  (J . Chem. Phys., 1941, 9, 54), from  th e  e lectro n  d iffra ctio n  
b y  te trah yd ro fu ran , w h ich  led  also  to  a  non-p lanar co n fig u ra tio n . E .  H . W .

464 . D eh y d ratio n  o f T e r t ia ry  C a rb in o ls  C o n ta in in g  th e  N eop en ty l G ro u p . F . C . W h it ­
m ore and  E .  R o h rm an n . J .  Amer. chem. Soc., 1941, 6 3 , 2033-2035.— T h is  p ap er 
describes th e  d eh yd ra tio n  w ith  an h yd ro u s copper su lp h a te  o f d ie th y ln e o p e n ty l 
ca rb in o l, g iv in g  9 0 %  o f 2 : 2-dim ethyl-4-ethyl-4-hexene (d eh yd ra tio n  from  e th y l 
g roup ), and  less th a n  1 0 %  o f 2 : 2-dim ethyI-4-ethyl-3-hexene (d eh yd ra tio n  from  
n eo p en tyl g ro up ). S im ila r ly , m e th y l n - b u ty ln eo p en ty l ca rb in o l g ave  o ve r 8 0 %  of 
2 : 2-dim ethyl-4-m ethyl-4-octene (d eh yd ra tio n  fro m  n - b u ty l g ro u p ), an d  ab o u t 1 0 %  
of 4 : 4-d im ethyl-2-n-butyl-l-pentene (d eh yd ra tio n  fro m  m e th y l g ro u p ), an d  o n ly  a 
trace  of 2 : 2-dim ethyl-4-m ethyl-3-octene (d eh yd ra tio n  fro m  n eo p en ty l g ro up ). T h is  
w o rk  confirm s th e  d iffic u lty  w ith  w h ich  th e  n eo p en ty l g roup  w ill e n te r in to  a  d e h yd ra ­
tio n  reactio n . E .  H . W .

465 . P o ly m e riz atio n  o f O lefin s. V . T h e  I s o m e r s  in  T r iiso b u ty le n e . F . C . W h itm o re ,
C. D . W ilso n , J .  U . C ap in jo la , C . O . T ong berg , G . H . F le m in g , R . V . M cG rew , and  
J .  N . C osby. J .  Amer. chem. Soc., 1941, 6 3 , 2035-2041.— T h e  stru ctu res and  ra tio  
o f the  va rio u s  isom ers o f triis o b u ty le n e  are  o f im p o rtan ce  to  th e  w o rk  being done on 
p o lym erizatio n , hence th e  fra c tio n a tio n  an d  sep ara tio n  o f these isom ers w as a ttem p ted .

P a r t ia l sep aration  in to  low er- an d  h ig her-bo ilin g  frac tio n s , in  th e  ra tio  9 : 1 ,  w as 
accom plished  b y  rep ea ted  fra c tio n a tio n s . T h e  low er-b o iling  frac tio n s  o f N 20D  1-4300 
w ere show n to  be 2 : 2 : 4 : 6 : 6-pentam ethyl-3-heptene ( I )  an d  2-neopentyl-4 : 4- 
d im ethyl- l-p en tane,— u n sym .-d in eo p en ty leth y len e  ( I I )  in  th e  ratio , o f 2 : 3 .  T he 
s lig h tly  h igher-bo iling  fra c tio n  of N 20D  1-4310-5 co u ld  n o t be co m p le te ly  sep arated , 
b u t w as ap p a re n tly  m a in ly  th e  h ig her-bo ilin g  g eom etric isom er o f I .

T h e  h igher-bo iling  isom ers w ere  sh ow n  to  co n sist o f 2 : 4 : 4 i  6 : 6-p en tam eth yl- 1 - 
heptene an d  2 : 4 : 4 : 6 : 6-pentam ethyl-2-heptene in  ab o u t eq u al q u an titie s . N o  
evidence w as fo un d  fo r th e  presence o f 2 : 4 :  4-trim e th y l- 3 -Z-butyl-2 -pentene, as 
reported  b y  o th e r w o rkers . E .  H . W .

466 . R e ac tio n  o f O lefins w ith  S o lid  C u p ro u s H a lid e s . E .  R . G illila n d , H . L . B lis s , 
and  C. E .  K ip . J .  Amer. chem. Soc., 1941, 6 3 , 2088-2090.— T h e  reactio n s of e th y len e , 
p rop ylen e, and  iso b u ty len e  w ith  so lid  cuprous h a lid es w as described  p rev io u s ly  
(ibid., 1930, 6 1 , 1960). T h e  p ap er n o w  p resen ted  co n tin ues th a t w o rk , an d  show s 
th a t b u tad ien e , ace ty len e , an d  isoprene re a c t w ith  so lid  cuprous ha lid es in  a  s im ila r 
m anner. T h e  fo rm er tw o  g ive  com pounds co n ta in in g  1 m o le of o le fin  w ith  2 m oles 
o f cuprous h a lid e . T h e  re a c tio n  w ith  isoprene, h o w ever, is  n o t so d efin ite .

N o  reactio n  o f am ylen e  o r cyclop en tad iene w ith  so lid  cuprous ch lo rid e  cou ld  be 
d etected . E .  H . W .

4 67 . S y n th esis  o f 5 -M e th o x y -1 0 - m e th y l- l : 2 -b e n z a n th ra c e n e  a n d  R e la te d  C om pou n ds. 
MyS. N ew m an an d  P . H ..W is e . J .  Amer. chem. Soc., 1941, 6 3 , 2109—2111.— C o n tin u ­
ing  a  s tu d y  o f th e  carcenogen ic a c tio n  o f 10 -m ethyl- l : 2 -benzanthraeene p roduced  
b y  th e  in tro d u ctio n  o f fu n c tio n a l g roups a t va rio u s  p osition s, these au th o rs h ave  
p repared  5-m ethoxy-10-m ethyl-l : 2-benzanthracene (V I )  an d  5 : 9-dim ethoxy-10- 
m e th y l-1 : 2-benzanthracene ( V I I ) .  T ests  on  V I I  w ere  s t ill being  con du cted , w h ile  
VT  had  show n no carcen og eneric a c t iv ity  on m ice in  10  m onths, a fte r subcutaneous 
in je ctio n . E ,  H , W .
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4 6 8 . R e fra c t iv e  In d e x  o f P a ra ffin s  in  T e rm s o f th e  N u m b er a n d  F re q u e n c y  o f th e  
D isp ers io n  E le c tro n s . S . S . K u rtz , J r . ,  an d  M . R . L ip k rn . ./. Amer. chem. Soc., 
1941, 63 , 2158-2163.— P re v io u s  w o rk  on h yd ro carb o n s has sh ow n  a  d ire c t re la tio n  
betw een  th e  num ber o f d isp ersion  e lectro ns (ca lcu la te d  b y  th e  Se llm e ie r- D ru d e  
e q u a tio n ) an d  th e  num ber o f fo rm u la  bonds. In  th is  p ap e r i t  w as assum ed th a t a ll 
va len ce  e lectrons h ave  th e  sam e e ffect in  re fra c tin g  lig h t ; c a lc u la tio n  show s th is  to  
be o n ly  ap p ro x im a te ly  tru e . U s in g  th e  ab ove eq u atio n , th e  nu m b er an d  freq u en cy 
o f the  d ispersion  e lectro ns w ere ca lcu la te d . I t  w as also show n th a t th e  freq u en cy  is 
lin e a r w ith  th e  d en s ity . U s in g  these fig u res, an  e q u a tio n  w as d eve lo p ed  fo r the  
ca lcu la tio n  o f th e  re fra c tiv e  ind ices o f p ara ffin s a t a n y  w ave- len g th  o f lig h t an d  a t 
a n y  tem p era tu re  an d  p ressure, p ro v id in g  th e  co rresp ond ing  d e n s ity  is kn o w n . T h e  
e ffect o f tem p era tu re  an d  pressure on these ca lcu la tio n s  is d iscussed . A  com parison  
of th e  re fra c tiv e  ind ices ca lcu la te d  b y  th is  m ethod  an d  b y  th e  L o re n z - Lo re n tz  e q u a ­
tio n  using  th e  E ise n lo h r co n stan ts is g iven . T h e  au th o rs em phasize th e  need  fo r 
fu rth e r research  along  in d ica te d  lin es. _ E .  H . W .

4 6 9 . P o ly m e riz a tio n  o f O lefins. V I. T h e  D im e rs  O b ta in ed  fro m  T e tram e th y le th y le n e .
Prelim inary Paper.—F .  C . W h itm o re  an d  P . L .  M eu n ie r. Amer. chem. Soc., 1941, 
6 3 , 2197-2199.— T e tram e th y le th y le n e  has heen p o lym erized  w ith  8 0 %  su lp h u ric  
a c id  a t 0 ° C . T h e  resu lts  o f B ru n n e r an d  F a rm e r ( J .  chem. Soc., 193.7, 1039) w ere 
con firm ed  an d  extended . T h e  ch ie f p ro d u cts o f th e  d im er w ere  : 2 : 2 : 3 : 5 : 6- 
p entam ethyl-3-heptene (ab o u t 5 0 % ), 2 : 2 : 4 : 6 : 6-pentam ethyl-3-heptene (ab o u t 
2 5 % ), 2 : 3 : 4 : 6 : 6-pentam ethyl-2-heptene (ab o u t 1 0 % ), an d  0 -2 %  1 : 1-dineo- 
p e n ty le th y le n e . A ll th e  observed  re su lts  co rresponded  to  rearran g em en ts before and  
a fte r th e  u n ion  o f th e  p a rts  of th e  d im ers. E x is tin g  th eo ries  o f p o lym e riz a tio n  do 
n o t ex p la in  th e  fo rm atio n  o f th e  d im ers, b u t these re su lts  a re  in  ag reem ent w ith  a 
co m b in ation  o f p o lym eriz a tio n  an d  rearran g em en t th eo ries h e ld  b y  th e  au th o rs.

E .  H . W .

4 7 0 . P o ly m e riz a tio n  o f O lefins. V II . I so la t io n  a n d  O x id a tio n  o f 1 : 1 -D in e o p e n ty l-  
e th y len e. F .  C . W h itm o re  an d  J .  O . Su rm a tis . J .  Amer. chem. Soc., 1941, 6 3  2200- 
2201.— 1 : 1-D in eo p en tyle th y len e  w as re a d ily  o b ta in ed  in  1 5 -2 0 %  y ie ld s  fro m  th e  
o x id a tio n  o f crude triiso b u ty len e . O x id a tio n  o f th e  p ro d u ct w as d iffic u lt, th u s 
co n firm ing  p rev io u s w o rk , b u t w ith  ch ro m ic a c id  m ix tu re  a t 50-60° C . ab o u t 2 5 %  
d in eo p en ty l a ce tic  a c id  and  ab o u t 5 0 %  o f un ch an ged  o le fin  w ere  o b ta in ed . E .  H . W .

4 7 1 . cis- a n d  trans- F o rm s  o f 2  : 5 -D im e th y l-3 -h e x e n e , 2  : 5 -D io l C o rrectio n . I .  Zal-
k in d . J .  Amer. chem. Soc., 1941, 63 , 2282.— N o tice  is ca lle d  to  an  in ve s tig a tio n  o f 
B o u rg e l’s c ry s ta ls  b y  I .  Z a lk in d  an d  S . B u k h o ve ts  ( J .  Gen. Chem. U S S R .,  1937, 7 , 
2417*; Chem. Abs., 1938, 3 2 , 2086). I t  is p o in ted  o u t th a t c ry s ta ls  o f B o u rg e l are 
n o t e th y len ic , b u t are  an  a c e ty le n ic  d e riv a tiv e — n a m e ly , 2 : 5-d im ethyl-3-hexine,
2 : 5-diol. H en ce  th e  frons-form  o f 2 : 5-dim ethyl-3-hexane-2 : 5-diol co u ld  n o t h a ve  
been ob ta in ed  fro m  th e  ab o ve  c ry s ta ls  b y  J .  R . Jo h n so n  an d  O . H . Jo h n so n  (v id e  
“  R earran g em en t o f U n sa tu ra te d  1 : 4-G lyco ls, I I , ”  J .  Amer. chem. Soc., 1940, 62 , 
2615). v  E .  H . W .

4 7 2 . c i s -  a n d  trans- F o r m s  o f 2  : 5 -D im e th y lh ex en e -2  : 5 -D io l C o rrec tio n . J .  R .
Jo h n so n . J . Amer. chem. Soc., 1941, 6 3 , 2282.— R e ce n t w o rk  b y  th is  a u th o r con firm s 
th e  w o rk  of Z a lk in d  an d  B u k h o ve ts , and  in  consequence a  co rre c tio n  is n ecessary 
fo r th e  exp erim en ta l d a ta  g iven  on page 2619 in  th e  p ap er b y  Jo h n so n  an d  Jo h n so n  
(see p reced ing  a b s tra c t fo r re ferences). T h e  co rrectio n  is as fo llo w s (re fe rrin g  to  
page 2619) : “  T h e  d ich lo rid e  o b ta in ed  b y  th e  a c tio n  of h yd ro ch lo ric  a c id  sh ou ld  be 
designated  as 2 : 5-d ichloro, 2 : 5-dim ethyl-3-hexine, an d  th e  p ro d u ct o f d eh yd ra tio n  
as 2 : 5 -d im ethyl hexad iene, 1 : 5-ine-3. T h e  conclusions re la tin g  to  th e  re la tiv e  
re a c tiv ity  o f th e  a lleged  cis- an d  trans- fo rm s sh ou ld  be s trick e n  from  th e  lite ra tu re .”

E .  H . W .

4 7 3 . N itrogen  C o m p o u n ds in  P e tro le u m  D is t i l la te s . X X I I I .  I s o la t io n  o f 2  • 3 -D i-  
m eth y lb en zo -(h ) Q u in o lin e  (I) a n d  2  : 4 -D im e th y lb en zo -(/i)  Q u in o lin e  (II)  fro m  C a li­
fo rn ia  P e tro le u m . L .  M . Sch en ck  an d  J .  R . B a ile y . J .  Amer. chem. Soc., 1941 g g "
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2331-2333.— T h e  b en zo(/i)qu ino line hom ologues I  an d  I I  w ere iso la ted  fo r th e  firs t 
tim e from  n a tu ra l sources b y  a ccu m u la tive  e x tra c tio n  o f C a lifo rn ia  gas-oil bases in  
the  range 355-365° C . w ith  h yd ro ch lo ric  a c id  an d  ch lo ro fo rm . T h e  s tru c tu re  o f these 
was deduced an d  co n firm atio n  w as p ro v id ed  b y  syn th es is . R . D . S .

474 . H e a t  C ap ac ity  o f G a se o u s  P a ra ff in  H y d ro c a rb o n s , In c lu d in g  E x p e r im e n ta l V a lu e s  
fo r  n -P e n tan e  a n d  2  : 2 -D im e th y lb u ta n e . K . S . P itz e r. J .  Amer. chem.. Soc., 1941, 
63, 2413-2418).— A  new  flow -typ e ca lo rim e te r cap ab le  o f m easu ring  b o th  th e  h ea t 
ca p acity  o f th e  gas an d  th e  h ea t o f vap o riz a tio n  w as d evised  fo r th is  research . F lo w  
of vap o u r w as o b ta in ed  b y  e le c trica l e vap o ra tio n  o f th e  liq u id  a t a  co n stan t ra te , 
and  the  condensed vap o u r w as re tu rn ed  to  th e  vap o riz in g  ch am b er as liq u id  a t its  
bo iling  p o in t, so th a t a  co n tin uo us cyc le  w as estab lish ed  T h e  re su lts  o b ta in ed  on 
th is  in stru m en t w ere found  to  agree w ith  th e  h ea t .c a p a c ity  o f ca rb o n  te tra ch lo rid e  
vap o u r as ca lcu la ted  s ta tis tic a lly . F o r  n-pentane an d  2 : 2 -d im eth ylb u tan e , re su lts  
are reported  o f th e  m easurem ents o f h ea ts o f vap o riz a tio n  an d  h ea t ca p a c itie s  from  
boiling  p o in t to  ab o u t 450° K . T h e  s ta tis tic a l ca lcu la tio n s  in  th is  p ap er show  th a t th e  
b arriers to  in te rn a l ro ta tio n  in  n-butane an d  n-pentane are  p ro b ab ly  ab o u t 3600 ca l. 
per m ole, in stead  of 30,000 an d  16,000, re sp e c tive ly , w h ich  h a ve  been p re v io u s ly  
proposed. A  general em p irica l e q u atio n  has been evo lve d  fo r a ll gaseous p ara ffin s  
above ethane, b o th  n o rm a l an d  b ra n ch e d ; w h ere  n is th e  nu m b er o f ca rb o n  atom s 
and t is in  degrees C en trig rad e  : C 0 =  5-65n — 0-62 +  ¿(0 0 1 1 In  +  0 0158).

R . D . S .

475 . T h erm o d y n a m ic s  o f B ra n c h e d -C h a in  P a ra ff in s .  T h e  H e a t  C a p ac ity , H e a ts  o f 
F u sio n  a n d  V ap o riza tio n  a n d  E n tro p y  o f  2  : 3  : 4 -T rim e th y lp e n ta n e . K .. S . P itz e r  an d
D . W . S co tt. J .  Amer. chew. Soc., 1941, 6 3 , 2419-2422.— T h is  p ap e r re p o rts  th e  
resu lts of m easurem ents o f th e  th e rm o d yn am ica l co n stan ts  o f 2 : 3 :  4-tr im e th y l - 
pentane. A  sim ple sem i-em p irical fo rm u la  is suggested fo r ca lc u la tin g  th e  en tro p ie s  
of the h eav ie r b ranched-chain  p ara ffin s as fo llo w s :

S  =  S n  +  R  In  2 4- R  In  (I lo eo{) — 3-5B
w here I ,  oe, and  oi a re  re sp e c tiv e ly  th e  nu m b er o f isom ers in c lu d ed  (2 fo r a  racem ic 
m ix tu re ), the  sym m etry  num b er fo r ex te rn a l ro ta tio n  in  th e  ca rb o n  ske le ton  ; an d  B  
is the  num ber o f ch a in  b ranch ing s. T h e  fa c to r I?  In  2 arises because th e  n o rm a l 
paraffins a ll h a ve  th e  ex te rn a l sym m e try  nu m b er tw o . Sn  is  th e  e n tro p y  o f th e  n o rm a l 
p araffin  isom er a t th e  tem p era tu re  desired , an d  m ay  in  th e  case o f th e  gaseous n o rm a l 
paraffin s above b u tane, be rep resen ted  b y  th e  sam p le eq u a tio n  =  9-13« -)- 37-62 ca l. 
per degree m ole, w h ere  n  is th e  nu m b er o f ca rb o n  atom s. I t  is c la im ed  th a t th e  co m ­
b in ation  of th e  fo rm u la  fo r en tro p ies w ith  th e  sam p le fo rm u la  fo r h ea t ca p a c itie s , 
reported  in  th e  p reced ing  a b s tra c t, sh ou ld  co n stitu te  a  co n ven ien t m etho d  fo r 
therm odynam ic ca lcu la tio n s. R . D . S .

476. D eh y d ro gen atio n  o f N o rm a l H e p tan e  a n d  q /c /o H e x a n e  o n  C e riu m , V a n a d iu m , a n d  
T h oriu m  O xide C a ta ly sts . R . A . B rig g s  an d  H . S . T a y lo r. J .  Amer. chem. Soc., 1941, 
63, 2500-2503.— In  th e  au th o rs ’ ex am in atio n s o f th e  d e h yd ro cyc liz a tio n  o f n o rm a l 
heptane on ch rom ium  ox id e ca ta ly s ts , d a ta  h a ve  been co llec ted  on th e  a ro m atiz in g  
p roperties of th e  ox ides o f van ad iu m , th o riu m , an d  ceriu m , an d  on  th e  in flu en ce  o f 
tem peratu re, o f m ode o f p rep a ra tio n , o f d ep o sitio ns on  su p p orts , an d  o f re a c tio n  feed 
ra te . I t  w as found  th a t th e  o rd er o f a ro m a tiz a tio n  a c t iv it y  w as van ad iu m  ox id e, 
ceria , th o ria . W h ile  none o f these c a ta ly s ts  w as as e ffic ie n t as ch ro m iu m  o x id e, 
van ad iu m  oxide w as co m p arab le  w ith  ch ro m iu m  o x id e. T h o ria  w as fo un d  to  be a 
poor a ro m atiza tio n  c a ta ly s t, b u t possessed d eh yd ro g en atin g  a c t iv ity . R . D . S .

477. P re p a ra t io n  o f S o m e  p -D ia lk y lb e n z e n e s . C . E .  W e lsh  an d  G . F .  H e n n io n . J .  
Amer. chem. Soc., 1941, 6 3 , 2603-2604.— T h e  au th o rs  re p o rt th e  p re p a ra tio n  o f p-di 
a lkylbenzenes from  m ono-alkylbenzenes an d  n o rm a l p rim a ry  a lco h o ls  in  th e  p resence 
o f boron flu o rid e  an d  phosphorus p en to x id e . A lco h o ls  b etw een  C4 an d  C 12 g ive  th e  
best reactio ns. T h is  m etho d  p roduces h ig h er y ie ld s  th a n  d ire c t d ia lk y la t io n  o f 
benzene. p> p> g
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478 . V isco sity  F u n c tio n . I I I .  C om plete  V isco sity  R a n g e . E .  P . Ir a n y . J .  Amer. 
chem. Soc., 1941, 63, 2611-2617.— In  th e  firs t p ap er o f th is  series (ibid., 1938, 60, 2106- 
2115; J .  Instn Petrol. Tech., 1938, 2 4 . A b s tr. N o . 1425) th e re  w as deduced  th e  “  <f> 
sca le ,”  w h ich  p ro vid es lin e a r rep resen tatio n  o f th e  re la tio n sh ip  b etw een  v is c o s ity  and  
vo lum e (d ilu tio n ) and  ap p lies to  a ll id e a l (i.e., non-associated  o r non-d issociated ) 
m ix tu res. I t  w as fu rth e r deduced  th a t th e  v is co s ity —tem p era tu re  re la tio n sh ip  cou ld  
also  be rep resen ted  b y  th e  <f> scale, an d  th a t th e re fo re  th e  law s g o vern in g  v is c o s ity  
re la tiv e  to  vo lum e and  v is co s ity  re la tiv e  to  tem p era tu re  a re  id e n tic a l. In  ad d itio n , 
it  w as show n th a t v is co s ity  re la tiv e  to  p ressure co u ld  be rep resen ted  lin e a r ly  b y  a 
separate fu n c tio n , th e  it scale. T h e  p resen t p ap er rep o rts  th e  ex ten sion  o f th e  scales 
in  th e  reg ions o f ex trem e ly  h ig h  an d  ex trem e ly  lo w  v isco s ities . I t  is  p o in te d  o u t th a t 
the  process of the  extension  does n o t m ere ly  c a ll fo r th e  fu rth e r a p p lica tio n  o f th e  
sam e g rap h ica l tech n iq u e  as before, b u t th a t it  m u st be sh ow n  firs t th a t th e  fu n d a ­
m en ta l law  ex ists and  can  be expressed th ro u g h o u t th e  w h o le  range o f th e  liq u id  sta te . 
H o w eve r, w h en  th e  extrem es o f th e  liq u id  s ta te  are  ap p ro ached , th e  c r ite r ia  o f id e a lity  
(ca lo rim e tric , g ra v im e tric , o r e ryoscop ic evid en ce ) becom e less se n s itive , an d  stan d a rd s 
o f id e a lity  m ust be based on eviden ce  su pp lied  b y  th e  e x istin g  sca le. F o r  exam p le , a 
system  com prising  m ix tu res o f liq u id  o f w id e ly  d iss im ila r v isco s itie s  m ay  be rep resen ted  
in  p a rt on th e  ex istin g  <j> scale, an d  if  th a t p o rtio n  o f th e  system  w ith in  th e  ran g e of 
the  scale is lin e a r, th e  system  is, b y  h yp o th esis , id e a l; so th a t those p o rtio n s o f system  
outside th e  ex istin g  scale p ro v id e  new  fixed  p o in ts  fo r th e  ex ten sio n  o f th e  ¡f> sca le. 
In  a  s im ila r w a y  th e  tem p era tu re  scale can  be ex tended . In v e s tig a tio n  o f th e  low- 
v isco s ity  range on pure  hyd ro carb o n s re ve a ls  th e  g rad u a l d ive rg en ce  o f th e  p u re  
tem peratu re  scale fro m  th e  m ix tu re  scale, an d  it  has been fo u n d  necessary  to  ab an do n  
the p o stu la tio n  of th e  id e n tity  o f th e  tem p era tu re  an d  d ilu tio n  law s . T h e  <j> sca le  is 
now  reserved  fo r th e  m ix tu re  fu n c tio n , an d  th e  tem p era tu re  fu n c tio n  is  d esig n ated  
b y  8. F a c to rs  are  g iven  w h ich  a llo w  th e  co n stru c tio n  o f a n y  sectio n  o f th e  tw o  scales. 
G en era l equations of th e  ex p o n en tia l ty p e  n o rm a lly  used  fo r th e  rep resen ta tio n  o f th e  
v isco s ity- tem p era tu re  fu n c tio n  w o u ld  seem  to  be o f o n ly  lim ite d  v a lid ity , since th e y  
d ive rg e  from  th e  6 scale in  ap p ro ach in g  th e  c r it ic a l reg ion . T h e  tt scale, o r v is c o s ity  - 
pressure fu n c tio n , is extended  b y  a  m ethod  s im ila r to  th a t used  o n  th e  <f> sca le. T h e  
accep tance of extended  fixed  p o in ts  is m ade if  a ll iso th erm s a re  lin e a r an d  converge 
to a  com m on p o in t of in te rsectio n , th e  abscissa o f w h ich  rep resen ts th e  in te rn a l p ressure 
of th e  liq u id . These in vestig a tio n s re ve a l th a t, u n lik e  th e  lo w e r a lip h a tic  h yd ro carb o n s, 
m an y m in era l lu b rica tin g  o ils  are  non-ideal an d  d e v ia te  fro m  th e  <f> sca le, due, p o ss ib ly , 
to th e  accu m u lation  of la rg e  m o lecu les o f s tru c tu re  g roups. M o st A m e rican  p a ra ffin ic  
o ils are non-ideal, as are p o ly iso b u tenes, b u t n a p h th e n ic  o ils  h a ve  id e a l fu n c tio n s , 
a ltho ug h  the  la tte r  do n o t ap p ear to  g ive  co n clu s ive  lin e a r ity  o n  th e  n sca le. T h e  w 
scale fo r p ara ffin ic  o ils is te n ta tiv e ly  accep ted  as co rre c t, an d  ap p ro ach es a  p u re ly  
lo g arith m ic fu n ctio n  in  th e  h ig h e r v is co s ity  le ve ls . T h e  in te rn a l p ressure  o f p a ra ffin ic  
o ils seem s to  be h ig her th a n  th a t o f th e  n ap h th en ic  ty p e . T h e  th ree  v is c o s ity  fu n c tio n s , 
<j>, 8, and  v, p ro v id e  th e  m ost ex ten sive  em p irica l ev id en ce  to  te s t th e  v a lid ity  o f 
m ath em atica l fo rm u la tio n s o f th e  v is co s ity  fu n c tio n s. R .  D . S .

47 9 . C om m on  B a s i s  o f In tra m o le c u la r  R e a r ra n g e m e n ts .  V II I .  F o rm a t io n  o f 
q /cZ oP rop an es fro m  M o n o h a lid es a n d  S o d iu m . I I :  F o rm a t io n  o f 1  : 1  : 2 -T r im e th y l-  
q /d o p r o p a n e  fro m  l-C h lo ro -2  : 2 -d im e th y lb u ta n e . F .  C . W h itm o re  a n d  T .  P .  C a rn e y .
J .  Amer. chem. Soc., 1941, 6 3 , 2633—2635. T h e  au th o rs re p o rt th e  fo rm a tio n  o f n eo ­
hexane (2 : 2 -d im eth ylb u tan e ), 2 9 %  ; 1 : 1 : 2 -trim ethyIq /dop ropan e 1 3 % , an d  tert.- 
b u ty le th y le n e , 8 %  fro m  th e  re a c tio n  b etw een  sodium  an d  l- ch lo ro -2 : 2 -d im eth y l­
b u tan e. T h e  m echan ism  is p ro b ab ly  b im o lecu la r. N o  1  -m ethyl-1-eth ylcyd op ropane 
w as d etected , an d  o n ly  a  sm a ll am o un t o f th e  coup led  p rod u cts 3 : 3 : 6 : 6-tetram ethyl-  
octan e cou ld  be d etected , w h ich  p ro v id es fu rth e r evid en ce  th a t th e  rearrang em en ts 
accom panying  th e  d eh yd ra tio n  of ¿erf.-am yl ca rb in o l to  g ive  2 -m othyl- an d  3 -m ethyl-2 - 
pentenes do n o t o ccu r b y  a  free  ra d ic a l m echan ism . R  D  S

4 8 0 . R ed u c tio n  o f M u ltip le  C a rb o n -C arb o n  B o n d s . H I . F u r th e r  S tu d ie s  on  th e  
P re p a ra t io n  o f O lefins fro m  A ce ty le n es . K .  N . C am p b e ll an d  L .  T . E b y . J . Amer 
chem. Soc., 1941, 63, 2683-2685. In  th is  p ap er a re  reco rd ed  th e  red u ctio n  o f d ia lk v l-  
ace ty len es, ( 1 ) to  th e  cia- fo rm s o f 2 -hexane an d  2 -octene b y  c a ta ly tic  h yd ro g en ation
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and (2 ) to  th e  trans- fo rm s b y  sod ium -liqu id  am m on ia. M e th o d  (2 ) w as ap p lied  to  
m onoalkylaoetylen es fo r th e  successfu l p ro d u ctio n  o f 1-alkenes. T h e  ad van tag e  of 
the  sodium -liqu id  am m on ia m ethod  is th a t red u ctio n  stops a t th e  o le fin  stage w ith o u t 
co n tam inatio n  b y  sa tu ra te d  hyd ro carb o n s. S im ila r ly  b o th  d im e th y le th y n y lc a rb in o l 
and d im e th y lh e x yn y lca rb in o l w ere sm o o th ly  redu ced  to  th e  co rresp ond in g  o le fin ic 
carb ino ls w ith o u t c leavage  in to  ketones. T h e  e ffect o f th e  p o s itio n  o f th e  doub le  bond 
on the  p h ys ica l co n stan ts o f stra ig h t- ch a in  hexenes an d  octenes is d iscussed.

R . D . S .

481. H e a ts  o i C om b u stio n  a n d  o f F o rm a t io n  o f th e  N in e I so m e r ic  H e p ta n e s . G . F .
D avies and  E .  C . G ilb e rt. J .  Amer. chem. Soc., 1941, 6 3 , 2730-2732.— T h e  therm o- 
chem ical d a ta  a t 25 ° C . in  th e  liq u id  s ta te  are  ta b u la te d . R .  D . S .

482. C h an ges in  th e  P re s su re  o f M o n o m o le c u la r  F i lm s  o f S te a r ic  A c id  d u e  to  A d d ed
D rops of B en ze n e . E .  R .  W ash b u rn , L .  F .  T ran su e , an d  T . J .  T hom p son . J .  Amer. 
chem-. Soc., 1941, 63 , 2742-2745.— T h e  au th o rs h a ve  m easured  th e  tim es o f e vap o ra tio n  
of sm all u n ifo rm  d rops o f benzene added  to  m ono m o lecu lar film s o f s te a ric  a c id  in  
d ifferen t states o f com pression on w a te r, an d  h a ve  d eterm in ed  th e  changes in  film  
pressure w h ich  o ccur d u rin g  th e  life  o f th e  d rops. I f  th e  film  is  u n d er a  lo w e r p ressure 
than  the  sp reading  pressure, each  d rop  p en e tra te s th e  film  an d  increases th e  film  
pressure. T h e  la rg e r th e  am o un t o f benzene added , th e  la rg e r becom es th e  in crease 
in  film  pressure, u n til th e  la tte r  equ als th e  sp read in g  p ressure o f th e  benzene, b u t no 
fu rth e r increase in  th e  am o un t o f benzene w ill cause th e  film  p ressure  to  exceed  th e  
spreading pressure. B e lo w  a  ce rta in  vo lu m e , d rops o f benzene e vap o ra te  b efo re  th e  
film  pressure equals th e  sp read in g  p ressure. I f  th e  film  p ressure  is g rea te r th a n  th e  
spreading p ressure, th e  fo rm er decreases im m e d ia te ly  benzene is added . T h e  
authors suggest exp lan a tio n s w ith  reference  to  changes in  shape an d  co n d itio n  o f th e  
drops and  also to  so lu tio n  o f th e  film  in  th e  d rops an d  its  subsequent re-deposition .

R .  D . S .

483. O xygen  E ffec t  in  th e  R e a c t io n  o f B ro m in e  w ith  N e o p e n ta n e  fe r f .-B u ty lb e n z e n e  a n d  
T rim eth y lacetic  A c id . M . S . K h a ra s ch  an d  M . Z . F in e m a n . J .  Amer. chem. Soc., 1941, 
63, 2776-2779.— D ilu te  so lu tion s o f b rom in e do n o t re a c t w ith  neop en tane a t room  
tem peratu re even  in  th e  presence o f oxyg en , p ero x id es, o r lig h t, b u t a t h ig h er te m ­
peratures th e  reac tio n  is s tim u la te d  b y  these agents ; th u s, a t 50 ° C . o rg an ic p erox id es 
accelerate th e  b ro m in atio n  to  th e  sam e ex te n t as oxyg en  a t 80° C . T rim e th y la c e tic  
acid  is b rom inated  s lo w ly  in  th e  d a rk  a t 150° C ., p ro d u cin g  h yd ro g en  b rom id e, ca rb o n  
d ioxide, m ixed  b rom in ated  h yd ro carb o n s, an d  9 %  o f trim e th y la ce to x y trim e th y l-  
acetic acid . B ro m in a tio n  o f ¿ert.-bu tylbenzene o ccu rs in  s im ila r co n d itio n s to  neo ­
pentane, and  th e  re a c tio n  a ffects th e  n u cleus an d  n o t th e  side-chain . T h is  w o rk  
confirm s th a t p rim a ry  h yd ro gen  atom s are  m ore d iffic u lt o f b ro m in a tio n  th a n  seco n d ary 
hydrogen atom s. R .  D . S .

484. O xidation  S tu d ie s , n .  O x id a tio n  o f D iis o  b u ty le n e  in  th e  P re se n c e  o f  P o ta s s iu m  
H ydroxide a t  E le v a te d  T e m p e ra tu re  a n d  P re s su re . R . W . B o s t an d  L .  B .  L o ck h a rd , J r .  
J .  Amer. chem. Soc., 1941, 6 3 , 2790-2792.— D iiso b u ty le n e  w as o x id ized  b y  m o lecu la r 
oxygen in  a bom b a t 100° C . an d  100 lb . p er sq. in . p ressure ; th e  re a c tio n  w as e sse n tia lly  
com plete a fte r 8 hou rs. A ce to n e , 4 : 4-d im ethylpentanone-2 , ca rb o n  d io x id e , fo rm ic 
acid , and  p iv a lic  a c id  w ere fo rm ed , to g e th er w ith  u n id e n tifie d  o xyg en-co n ta in in g  
com pounds b o ilin g  h ig h er th a n  a n y  o f th e  p red icted  p ro d u cts. R .  D . S .

485. A ction  o f E le m e n ta ry  F lu o r in e  u p o n  O rg an ic  C o m p o u n d s. X I .  V a p o u r-P h a se  
F lu o rin atio n  o f B e n z e n e . N .F u k u h a ra  an d  L .  A . B ig e lo w . J .  Amer. chem. Soc., 1941, 
63, 2792-2795.— Benzene w as flu o rin a te d  in  th e  ap p a ra tu s  re ce n tly  d escribed . T h e  
products iso la ted  w ere  C F 4, C 2F 6, C 3F 8, C 3F 10, C 5F 10, C 0F 12, C cH F u , an d  C 12F 22. T h e  
last fo u r w ere b e lieved  to  be decafluorocycZopentane, dodecafluorocycZohexane, undeca- 
fluorocycZohexane, and  d iundeeafluorocycZohexyl, re sp e c tiv e ly . N o  a ro m a tic  flu o rin e  
com pounds w ere iso la ted . T h e  re a c tio n  is p ro b a b ly  o f th e  free  ra d ic a l ty p e , an d  th e  
in itia l' a tta c k  of th e  halogen  is p resu m ab ly  b y  d ire c t a d d itio n  to  th e  rin g .

R . D . S .
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4 8 6 . In flu e n ce  a n d  B e h a v io u r  o f T h io p h en e  in  A ro m a t iz a t io n  C a ta ly sts . R .  W .
H u m m er an d  H . S . T a y lo r. J .  Amer. chem. Soc., 1941, 6 3 , 2801-2805.— T h e  au tho rs 
rep o rt th e  in ve stig a tio n  o f th e  e ffect o f su lp h u r on  tw o  ty p ic a l a ro m a tiz a tio n  ca ta lys ts , 
ch rom ium  oxide and  m o lyb den um  ox ide. T hese substances a re  a c tiv e  in  rem oving  
su lp h u r com pounds from  gaso line an d  benzene. T h io p h en e  w as chosen since it  is 
am ong th e  m ost d iffic u lt of such com pounds to  rem ove e ith e r c a ta ly t ic a lly  o r b y  liquid- 
phase trea tm en ts. I t  w as found  th a t th e  c a ta ly s ts  a re  h ig h ly  e ffic ie n t fo r th e  rem oval 
o f th ioph ene a t 470° C . C h rom ium  oxide rem oves th e  th io p h en e  in  th e  fo rm  o f h yd ro ­
gen su lp h id e, b u t o n ly  traces o f h yd ro gen  su lp h id e  ap p ear w ith  m o lyb den um  oxide, 
from  w h ich  m ost o f th e  reco vered  su lp h u r com es o u t in  th e  re g e n e ra tive  ox id atio n . 
W h e reas th io ph ene  poisons th e  aro m atiz in g  e ffic ie n cy  o f ch ro m iu m  ox id e to  th e  exten t 
o f 6 0 %  decrease in  y ie ld s , th e  a c t iv ity  o f m o lyb den um  ox id e is enh an ced  : an  increase 
in  y ie ld  o f 2 1 -6 4 %  w as p rod uced  b y  th e  presence o f su lp h u r com pounds in  th e  m o lyb ­
denum  c a ta ly s t. R- D . S .

4 8 7 . R a m a n  S p e c tra  o f cyeZ oP en tane a n d  S o m e  o f it s  M o n o a lk y l D e r iv a tiv e s . E .  J .
R osenb aum  an d  H . E .  Ja co b se n . J .  Amer. chem. Soc., 1941, 63, 2841—2842.— R am an  
sp ectra  are  described  fo r cycZopentane an d  th e  fo llo w in g  cycZopentane d e riv a tiv e s  : 
m e th y l, e th y l, n-prop yl, Zsopropyl, «- b u ty l, s-b u ty l, tert.-b u ty l, tert.-am yl, an d  3-cyclo- 
p en ty lp en tan e . R . D . S .

4 8 8 . S y n th esis  an d  C h a ra c te r iz a tio n  o f S o m e  T e r t ia ry  N a p h th e n ic  A c id s . B - Sh ive , 
W . W . C rouch , an d  H . L .  L o ch te . J . Amer. chem. Soc., 1941, 6 3 , 2979—2984.— T he 
ch em ica l b eh avio u r of th e  C 10H 18O 2 a c id  iso la ted  fro m  C a lifo rn ia  an d  also , ap p a ren tly , 
Ira n ia n  p etro leum , lim it th e  p ossib le s tru ctu res  o f th is  a c id  to  th e  fo u r w h ich  w ere 
acco rd in g ly  syn thesized . (1 ) cZZ-1 : 2 : 2 - trim ethylcycZ oh exanecarb o x ylic a c id  w as 
p rep ared  b y  th e  re d u ctio n  o f dZ-cam phorenic a c id  b y  h yd ro g e n a tio n  in  g la c ia l ace tic  
ac id  in  th e  presence o f A dam s p la tin u m  c a ta ly s t ; (2 ) 1 -bsopropylcycZohexanecarboxylic 
a c id  w as syn thesised  from  cycZohexanone v ia  2-carboethoxy-2-isopropylcycZohexanone 
and  subsequent red u ctio n  o f th e  ca rb o n y l g roup  b y  th e  C lem m ensen m e th o d ; (3) 
1 -i.s'opropyl-2-m ethylcycZopentanecarboxylic a c id  w as syn th esized  v ia  2-carboethoxy-
2-isopropylcycZopentanone fro m  2-carboethoxycycZopentane ; (4 ) aa-2-trim ethylcycZo- 
p en tane a ce tic  a c id  w as syn th esized  fro m  2-carboethoxycycZopentanone th rough
2-m ethylcycZopentanone. N on e of these ac id s w as id e n tic a l w ith  th e  C ] 0H 18O 2 acid , 
b u t th is  w o rk  d id  re su lt in  th e  d eve lo pm en t o f g en era l m etho ds fo r th e  syntheses of 
1-alkylcycZoalkanecarboxylic ac id , an d  1  : 2 -d ia lk ylcycZo a lkan ecarb o xy lie  ac id s b y  
m ethods (2 ) and  (3 ), re sp e c tive ly . R . D . S .

4 8 9 .*  M o lecu lar  E x p la n a t io n  o f R e tro g ra d e  C o n d e n sa tio n . R . F .  N ie lse n . Refiner, 
F e b ru a ry  1942, 21 (2 ), 40—42.— T h e  phenom enon has been p red ic te d  fro m  V a n  der 
W a a ls ’ th e o ry  fo r b in a ry  m ix tu res, and  has been d escribed  an d  nam ed  in  1893. I t  is 
exp la ined  in  th is  p ap er on th e  basis of a ttra c tiv e  fo rces b etw een  th e  m o lecu les. T h e  
case of ethane-heptane is  stu d ied  in  d e ta il to  illu s tra te  th e  system .

T h e  co n stan ts o f V a n  der W  aa ls eq u ation  are  stu d ied  an d  th e ir s ig n ifican ce  as vo lum e 
and  a ttrac tive- fo rce  term s is d e ta iled . T h e  phenom enon o f re tro g rad e  con den sation  
is th en  exp la ined  q u a lita tiv e ly  in  term s o f these a ttra c tiv e  fo rces. A . H . N .

490 . P a te n ts  on  C h em istry  a n d  P h y s ic s . S tan d a rd  O il Co. E .P .  54 3 ,375  23.2.42. 
A p p l. 30.8.40. C o n tinu ou s process fo r th e  end o th erm ic c a ta ly tic  co n version  ’o f"h yd ro ­
carbons an d  th e  exo th erm ic reg eneratio n  o f th e  c a ta ly s t.

M .V . de G ro o te  an d  B . K e ise r. U .S .P . 2,273,181, 17.2.42. A p p l. 7.7  41 M eth od  
of b reak ing  p etro leum  em ulsions o f th e  w ater-in-o il ty p e  b y  su b jectin g  to  th e  a c tio n  
of a d em u lsifie r com p rising  a  com pound  o f th e  fo llo w in g  fo rm u la  :__

n ;v / - H a l°g c n  
J \ C H ,- C H ,- N H - O C R .

T h e  a c y l rad ic le  R-C O  is d e rive d  from  a  m onocarboxy detergent-fo rm ing  ac id  h v\ ' 
a t least 8 and  n o t m ore th a n  32 carbo n  atom s. D ;N  rep resen ts a  rad ic le  d erived  f 
a  h e te ro cyc lic  com pound o f th e  p y rid in e  series. g  g  M °m
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Lubricants and Lubrication
4 9 1 .*  C h an ges O ccu rrin g  in  O ils a n d  E n g in e s  fro m  U se . F .  A . Suess, H . C . B a ld w in , 
W . A . Jo n es , and  B . H . L in c o ln . Refiner, F e b ru a ry  1942, 2 1  (2 ), 51-62. Paper 
presented before Society of Avtomobile Engineers.— Som e o f th e  fa c to rs  a ffe c tin g  th e  
n atu re  and  degree o f changes in  engines o r in  th e  o il a re  p h y s ica l an d  ch em ica l, design 
and co n d itio n  o f th e  eng ine, co n d itio n s o f se rv ice , such  as speed, lo ad , d u ra tio n , 
ve n tila tio n , tem p era tu re , ex traneous m a te ria l from  fu e l, co o lin g  system , com b ustion  
zone a ir, o r o th er sources. E a c h  o f these fa c to rs  an d  va rio u s  co m b in ation s m ay  a ffect 
d ifferen t lu b rica tin g  o il-engine system s d iffe re n tly .

A cco rd in g ly , th e  s tu d y  an d  ra tin g  o f o ils  an d  eng ines m ust in c lu d e  a  s tu d y  o f m an y  
com binations of th e  m ore severe o f a ll these fa c to rs . R e lia b le  in fo rm a tio n  can n o t be 
obtained  b y  one p iece o f la b o ra to ry  eq u ip m en t, o r a  sing le  ty p e  o f eng ine, o r a  sing le 
set of service  co n d itio n s. T o  ra te  a c cu ra te ly  lu b ric a tin g  o ils  o r eng ines, a  la rg e  nu m b er 
of tests on seve ra l p ieces o f equ ipm en t o perated  u n d er a  nu m b er o f d iffe re n t sets o f 
operating  co n d itio n s is req u ired . E a c h  d is tin c t te s t w ill p rod uce a la rg e  nu m b er o f 
types and  degrees o f change in  b o th  th e  o il an d  th e  te s t eq u ip m en t, w h ich  m u st be 
iso lated , eva lu a ted , an d  reco rd ed  fo r com parison . Su ch  a  te s t p rog ram m e fa ith fu lly  
carried  o u t w ill p roduce a  vo lu m e o f d a ta  so la rg e  th a t conclusions an d  p red ic tio n s  are  
im possible w ith o u t ta b u la tin g , co rre la tin g , an d  d ig esting  a ll th e  d a ta .

In  o u tlin e , d a ta  are  p resen ted  to  show  th e  changes w h ich  o ccu rred  in  th e  lu b ric a tin g  
o ils and the  engines d u rin g  use in  a  com p rehensive  s tu d y  w h ich  cu lm in a ted  in  ro ad  
tests. P r io r  to  these ro ad  tests, a v e ry  ex ten sive  s tu d y  w as m ade o f tw e lv e  co m m ercia l 
o ils m arketed  as prem ium -grade o ils  b y  th e  p red o m in an t o il com panies an d  fo u rteen  
experim ental o r d eve lopm en t o ils . I f  these tw en ty-six  o ils , th ree  o f th e  co m m ercia l 
o ils and  tw o  o f th e  ex p erim en ta l o ils  w ere  fo u n d  to  d isp la y  o u tstan d in g  m e rit. T hese 
o ils w ere therefo re  selected  fo r ex ten sive  ro ad  tests, an d  th e  p ap e r in c lu d es a  d iscussion  
of the service  changes in  these o ils  an d  eng ines as fo llo w s : (1 ) L u b ric a n ts  an d  e q u ip ­
m ent used. (2 ) C h em ica l la b o ra to ry  an d  m ech an ica l la b o ra to ry  in ve s tig a tio n s . 
(3) R o ad  tests. E a c h  section  is g iven  in  g rea t d e ta il. T h e  m ass o f d a ta  accu m u la ted  
and an an a lys is  of th e  o ve r-a ll p ic tu re  o f re su lts  c e rta in ly  in d ic a te  th a t th e re  is s t ill 
considerab le room  fo r d eb ate  as to  th e  o p tim u m  degree o f p ep tiz in g  o r d ete rg en cy 
desired in  an  o il. T h e  m in im u m  change in  o il ch a ra c te ris itc s  in  se rv ice  is  m ost 
im perative , to geth er w ith  enough p ep tiz in g  to  p re v e n t excessive  d ep o sitio n  o f m a te ria ls  
of e ith e r in trin s ic  o r e x trin s ic  o rig in . T h e  ev id en ce  c e rta in ly  in d ica te s  th e  d e s ira b ility  
of p reven tin g  the  fo rm atio n  o f p ro d u cts o f o il change ra th e r th a n  p e rm ittin g  th e ir 
fo rm ation and causing  them  to  be d isso lved  in  th e  o il, since such o il-so lub le p ro d u cts  
resu lt in  acce lerated  ra te s  o f o il change due to  th e ir  c a ta ly tic  e ffe ct. A . H . N ,

492. P a te n ts  on  L u b r ic a n ts  a n d  L u b r ic a t io n . A . A . S ch illin g . U .S .P . 2,271,044,
27.1.42. A p p l. 13.12.39. P re p a ra tio n  o f a  lu b ric a n t h a v in g  m e ta l su rface  corrosion- 
in h ib itin g  p rop erties. T h e  m ix tu re  in c lu d es a  m in e ra l o il, a  b len d  o f 2 : 6-d im ethyl- 
phenol and  2 : 4 :  6-trim eth y lp h en o l, an d  a  m ix tu re  o f mono- an d  d i- lo ro l p hosphates.

E .M . D ons a h d O .G . M au ro . U .S .P . 2,271,683, 3.2.42. A p p l. 25.3.40. A d m ix tu re  
of a lub ricating -o il sto ck  w ith  a  so lve n t co m p risin g  2-pentanone, 4-hydroxy-, 4 -m ethyl, 
and d ie th y l g lyco l, an d  d isso lv in g  th e  n a p h th en ic  com ponents o f th e  sto ck  o il in  th e  
so lvent. T h e  re su ltan t so lu tio n  is sep arated  fro m  th e  m ore p a ra ffin ic  com ponents o f 
the lub rica ting -o il sto ck , an d  th e  so lve n t sep arated  fro m  th e  So lu tio n .

L . A . H a m ilto n  an d  E .  W . F u lle r . U .S .P . 2,273,862, 24.2.42. A p p l. 22.11.39. 
P rep ara tio n  of a  lu b rica tin g - o il co m p ositio n  co n sistin g  o f a  v isco u s m in era l- o il fra c tio n  
and a sm all p ro p o rtio n  o f an  N -p h en ylp h en y len ed iam in e  to  p re v e n t d e te rio ra tio n  u n d er 
oxid izing con d ition s.

J .  S . Y u le . U .S .P . 2,274,025, 24.2.42. A p p l. 28.12.40. M a n u fa c tu re  o f a  lu b ric a n t 
consisting  o f a m in e ra l lu b ric a tin g  o il an d  0 1 - 5 %  o f su lp h u rized  an d  phosphorized  
fa tty  m a te ria l.

L . H . M u lit. U .S .P . 2,274,302, 24.2.42. A p p l. 22.1.40 P re p a ra tio n  o f a  lu b r ic a t­
ing com position  co n sistin g  o f a  h yd ro ca rb o n  o il, a  sm a ll am o u n t o f a  m e ta l a lco h ó la te  
to  stab ilize  th e  o il ag a in st d e te rio ra tio n  a t h ig h  tem p era tu res, an d  a sa lt o f a  su b ­
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stitu ted  ac id  of phosphorus co n ta in ing  a n  organ ic su bstituen t. T h e  sa lt is added 
in  sufficient q u a n t ity  to  m in im izo  corrosive  tendencies o f th e  o il so lu tion  of m eta l 
a lcohólate.

T .  P .  R e m y . U .S .P .  2,274,305, 24.2.42. A p p l. 6.5.38. P re p a ra t io n  o f a  lu b rican t 
consisting of a  petro leum  lu b rica tin g  o il and  a  sm all am o u n t of ch lo rin a ted  isoprene 
con ta in ing  m ore th a n  5 0 %  ch lorine.

T . P .  R e m y . U .S . P .  2 .2 7 4 ,6 1 7 , 24.2.42. A p p l. 27.4.38. P re p a ra t io n  of a  lu b rican t 
consisting of a  p etro leum  lu b rican t and  ab o u t 3 %  of a  stero l to  increase oil-film  strength 
and p reven t sludging. H .  M .

Special Products.
493. Pa ten ts  on Special Products . S ta n d a rd  O il D e ve lo p m e n t Co. E . P .  542,925,
3.2.42. A p p l. 23.4.40.— Im p ro ve m e n ts  in  processes re la t in g  to  th e  su b jection  of 
m ateria ls  consisting essen tia lly  of hyd ro carb o ns  b o ilin g  in  th e  gasoline range to  heat 
trea tm en t a t a tem pera tu re  ab ove  500° F . ,  and  in  th e  presence o f c a ta lys ts  to  p roduce 
a  dehydrogenated  o r o therw ise  ch em ica lly  reco n struc ted  p rod uct.

S tan d a rd  O il D eve lo p m en t Co. E . P .  542,995, 5.2.42. A p p l. 27.6.40. A n  im proved  
m ethod  of con vertin g  no rm a l paraffins in to  fsoparaffins b y  sub jecting  the  norm al 
hyd rocarbon  to the  ac tio n  of a  F ried e l-C ra fts  m e ta l h a lid e  c a ta ly s t  m odified  w ith  an 
a lk a li m eta l ha lide  w h ile  a t  a  tem pera tu re  b e low  400° F .  I t  is c la im ed  th a t  the  
process m a y  be used to increase the  an ti-detonation  v a lu e  of n o rm a l n ap h th as . N o rm a l 
b u tane  and  no rm a l pen tane m a y  be con verted  in to  the  iso-com pounds, w h ich  are  m ore 
reac tive  fo r a lk y la t io n  w ith  olefins.

H o lfo rd  Processes, L td .  E . P .  542,996, 5.2.42. A p p l. A p p l. 29.6.40. Process for 
the  sim ultaneous p rod uction  o r p u rifica tio n  of o il, together w ith  the  p rod uctio n  of a 
hard , carbonaceous residue. A n  o il, o r a  b lend  of oils, is m ixed  w ith  p ea t o r s im ila r 
solid  carbonaceous substance co n ta in ing  vo la t ile  m a tte r , an d  th e  w h o le  sub jected  to 
d istilla tion .

A . J .  V a n  Pesk i. U .S .P .  2.271,043, 27.1.42. A p p l.  5.9.39. Process for the  iso­
m erization  of a  satu rated  a lip h a tic  h yd ro carb o n  co n ta in ing  betw een  th ree  an d  six  carbon 
atom s w ith  an  a lum in iu m  ha lide  ca ta lys t. T h e  isom erization  is effected un d e r 0-08-33 
atm ospheres pressure of hyd rogen , the  p a r t ia l pressure of th e  h yd ro gen  being  sufficient 
su bstan tia lly  to repress undesirab le  side reactions, b u t insu ffic ient su b s tan tia lly  to 
repress the  isom erization reaction .

P .  K .  F ro lich . U .S . P .  2,271,636, 3.2.42. A p p l. 6.6.33. P re p a ra t io n  of high- 
m olecular-weight p o lym eriza tio n  p roducts h av in g  the  p roperties of p la s t ic  so lids ra th e r 
than  of v iscous lu b rica tin g  oils, so lub le in  hyd ro carb o n  oils, an d  capab le  of im p ro v in g  
the  v isco s ity- tem pera tu re  ch aracte ris tics  of lu b rica tin g  oils w h en  b lended  th e rew ith .

W .  H .  Ja m e s  and  E .  W .  F u lle r . U .S .P .  2,271,940, 3.2.42. A p p l. 2.3.40. P ro d u c ­
tio n  of a  high-boiling p etro leum  p rod u ct stab ilized  aga inst fo rm atio n  of ac id ic  and  
sludge p roducts of o x id a tio n  b y  th e  ad d itio n  thereto  of a  sm all am o un t o f th e  oil- 
soluble condensation reac tio n  p rod u ct fo rm ed  b y  reac tin g  a  tr i-n itra ted  m em ber of the  
group consisting of benzene, to luene, cresol, resorcinal, anisole, w ith  a  m em ber of the  
group consisting of n a p h th y la m in e  an d  su bstitu ted  n aph thy lam in es .

V .  N . Ip a t ie f f  and  A .  V .  Grosse. U .S . P .  2,273,320, 17.2.42. A p p l. 2 3 .3 .3 9 . P r o ­
duction  of a  h igher-m olecular-weight mono-olefin h yd ro ca rb o n  from  a  lower-m olecular- 
w e ig h t olefin h yd ro ca rb o n  an d  a  cycloparaffin . A n  o lefin  is reacted  w ith  a  ci/clo-' 
para ffin  of less th a n  five  ca rbo n  atom s in  the  ring  in  the  presence of a condensation 
ca ta lys t under cond itions of pressure an d  tem pera tu re  e ffective  fo r the  condensation 
reactions. H .  B  M
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Coal and Shale.
494.* L iqu id  P itch  Fu e l. E .  B .  D av ie s . J .  In st. Fuel, 1941, 15, 80, 15.— C o n tra ry  
to form er expectations, recen t deve lopm ents in  th e  techn ique  of us ing  p itc h  as fuel 
have been along the  lines of using the  m a te r ia l in  liq u id  ra th e r th a n  p u lve rized  form .

Ph ys ica l d a ta  on n o rm a l m ed ium  soft p itch , re le van t to its  use in  m o lten  fo rm , are 
given as fo llo w s : So ften ing  p t. ( K .  and  S .),  70° C. ; ca l. v a l.,  16,250 B .T h .U ./ lb .  ; 
sp. ht. 0-4 ; la te n t h t. fusion, negligib le. T y p ic a l cu rves show ing  v is co s ity  vs. tem p, 
and sp. gr. vs. tem p, are g iven .

W h ils t  transport of m o lten  p itch  in  insu la ted  wagons is feasib le, i t  is safer to  arrange 
the consuming p lan t to operate  m a in ly  on liq u id  deliveries , b u t to inc lude  also m e ltin g  
facilities for m ake-up and  emergencies.

The fo llow ing equ ipm ent is described an d  discussed in  some d e ta il : steam  co il, ho t 
oil, and e lec trica lly  hea ted  m elters ; storage an d  feed system s fo r liq u id  p itch  ; v a lv e s  
and cocks ; pum ps ; burners.

The paper is illu s tra ted  w ith  num erous g raphs and  d iagram s. C. G . G .

Econom ics and S tatistics
495. Survey of Fu e l Consum ption a t Refineries in  1940. G . R .  H o p k in s . U .S . Bur. 
Mines. Report of Investigations, N o . 3607, Ja n u a r y  1942.— T h e  a lm ost in va r ia b le  ru le  
that the average am oun t of h ea t requ ired  to refine a  b a rre l of crude o il declines as crude 
rims to stills increase w as b roken  in  th e  U n ite d  S ta te s  in  1940. I n  fa c t, the  average  
heat requirem ent per b arre l of crude o il rose from  55,000 B .t .u .  in  1939 to  579,000
B .t.u . in  1940, a lthough  crude runs increased  fro m  1,237,840,000 b rls. to 1,294,162,000 
in tha t period. A ccord ing  to  th is  repo rt, no v e r y  d efin ite  reason can  be g iven  fo r th is  
apparent loss in  fuel efficiency. T h e  p r in c ip le  o f h e a t exchange w as  used as e x ­
tensively in  1940 as in  the  p rev io us  y e a r ; also th e  y ie ld  of com p lex  p rod ucts , kn o w n  
to require more fuel in  p roduction , a c tu a lly  declined  in  1940.

There were, how ever, severa l deve lopm ents in  1940 w h ich  tended  to  increase fuel 
requirements, n o tab ly  the  g reater o u tp u t of a v ia t io n  gasoline an d  th e  te n d en cy  fo r 
refiners to expand operations in  th e rm a l refo rm ing , gas reversion , o r o th e r light-end 
processing, as a m eans of m a in ta in in g  gasoline q u a lity .

Consumption of fuel o il in  refineries rem a ined  ab o u t the  sam e in  1940 as in  1939, a 
total of 32,085,000 brls. being recorded  fo r the  y e a r  un der re v iew . T h is  represen ted  
25-7% of to ta l hea t un its  consum ed in  refineries in  1940.

A cid  sludge becam e m ore eco n om ica lly  a t t ra c t iv e  d uring  the  ye a r, and  to ta l hea t 
units supplied increased from  2■ 6%  in  1939 to  2 -7 %  in  1940. I n  sp ite  of ad van c in g  
prices, refiners increased th e ir  consum ption  o f coal b y  3 2 %  d u ring  1940, an d  th is  fuel 
was responsible fo r 3-4%  of to ta l h e a t un its.

To ta l consum ption of n a tu ra l gas rose to  128,007,000,000 cu. ft . in  1940, o r 3 1 %  
above the 1939 leve l, and  increased  use of th is  fuel a t  re fineries w as q u ite  the  m ost 
outstanding change recorded  in  ch a ra cte r o f fu e l em p loyed .

The rem ainder of to ta l h ea t u n its  w ere  supp lied  b y  s t ill  gas (5 0 -7 % ), p etro leum  
coke (less than  1 % ) ,  steam , and  purchased  e le c tr ic ity . H .  B .  M .
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Stra tig raph ic  Type O il-Fields [U .S .A .] .  E d it e d  b y  A .  I .  L e vo rse n  902 pp.
B ib lio g ra p h y  inc lu d ing  Canada, T r in id a d , and  Venezuela . A m e r ic a n  A ssociation
o f Pe tro leu m  Geologists, Tu lsa , O k lahom a. $5.50.
T h is  im p o rtan t book reflects the increasing  am o un t o f w o rk  being done b y  petro leum  

geologists on stra tig rap h y , on conditions o f sed im en ta tion , an d  on questions re lating  
to the porosities and  m icroscop ic com position o f rocks as d ete rm in in g  o il occurrence. 
A  stra tig rap h ica l reservo ir is one closed b y  v a ry in g  p e rm e a b ility  e ith e r o f the  oil- 
rock  or o f ad ja cen t s t ra ta ;  an d  th e  te rm  m a y  be extended  to  inc lu de  those fields 
where closure b y  tilt in g , fo ld ing, or fau ltin g  is su b s id ia ry  to  the  lith o lo g ica l factor. 
T h e  vo lum e deals w ith  th irty-seven  such exam ples, and  m a n y  o ther s tra tig rap h ica l 
fields are su cc in c tly  referred  to  in  the  an no ta ted  b ib lio g rap h y . T h is  n ew  sym posium  
form s an  in va lu ab le  supp lem ent to  th a t  in  tw o  vo lum es on Structure of Typical 
American Oil-Fields, pub lished  b y  the  A .A .P .G .  in  1929, in  w h ich  the  em phasis la y  
on the  tecton ic  side. S a lt  Creek, W y o m in g , is a n  exam ple  w here  th e  o il-trap  is 
bounded on a ll sides b y  s tru c tu ra l an om a ly , w hereas in  shoestring  pools— ten 
o f these w h ich  o rig ina ted  as sandspits are  described  in  th e  w o rk  un d e r re v ie w — oil 
a ccu m u la tion  is a lm ost e n tire ly  a  fu n c tio n  o f sand  d is tr ib u tio n , w ith  lo ca l stru ctu re  
p la y in g  a  m in im a l p a rt in  loca liz ing  the  oil. O th er s tra t ig rap h ica l pools are  found 
where p oros ity  wedges aga inst coast-lines or areas o f  u p lif t  are ove rlapp ed  b y  im p e r­
v io us  s tra ta , as in  seve ra l E a s t  T e x a n  fie ld s ; or w here  the re  is la te ra l change o f 
p e rm ea b ility  due to  so lu tion  ca v itie s , as in  lim estone reservo irs  o f N e w  M ex ico  and  
W e s t  Texas, or due to  d o lom itization  as in  the  T re n to n  (O rd o v ic ia n ) lim estone of 
O hio  and  In d ia n a ; or w here there  are changes due to  o rig in a l deposition, as in  the 
flood-plain an d  d e lta  deposits o f M o n ta n a  an d  A lb e rta . D iffe re n t ia l cem en tation  
and  clogging b y  v iscous b itum ens are  also im p o rtan t. M o st o f  th e  “ s y n c lin a l”  
fields o f the  A p p a la ch ian  p rov in ce  are  p ro b ab ly  th e  resu lt o f  d epositiona l and  
p orosity  va ria tio n s , a lthough , as in  the  B e re a  sand  (b asa l M iss iss ipp ian ) o f the  Gay- 
Spencer-R ichardson  tren d  o f W e s t  V irg in ia ,, s tru ctu re  m a y  also be o f  significance. 
Poo ls  where porous igneous rocks— for exam ple , the  serpentines o r serpentine  sed i­
m ents o f C en tra l Texas— fo rm  the  rese rvo ir a re  lik ew ise  to  be tre a te d  as s t ra t i ­
g raphica l.

California.— I n  the  E d is o n  fie ld , sands deposited  o ff an  o rig in a l p ro m o n to ry  were 
sealed in  b y  transgressing  shales. M iocene w a rp in g  p roduced  a  north-w est p itch . 
O il is y ie lded  from  the  W a lk e r  sand an d  ash ( ’ Eo cen e—M iocene), the  Je w e t t  s ilt, and 
the Olcese sand  (L o w e r  M iocene). U p p e r  D u f f  o il, in  the  base o f  th e  fa n  a llu v ia ls  
o f the K e r n  R iv e r  fo rm atio n  (P liocene-P le is to cen e ), is bounded  on  th e  south  b y  
change o f p o ro s ity  and  in  the  north-east against a fa u lt  w h ich  m o ved  in  K e r n  R iv e r  
tim e. I n  the  K e rn  F ro n t  fie ld , th ree  oil-sands, im b ric a te ly  arranged , o ccur in  the 
C hanac fo rm atio n  (?U p p e r  M iocene), w h ich  is a llu v ia l,  b u t has m ore so il con ten t 
th a n  the  K e rn  R iv e r .  T h e  s tru ctu re  is a  south-west d ip p ing  m onocline  w ith o u t 
closure. F a u lts  h a ve  a  sealing o f gouge d erived  fro m  w ea th ered  m inera ls , but 
the ir th row s are less th a n  the  th ickness o f the  o il zones. T h e  C h anac  has less than  
1 0 %  sand  in  the  north-west, b u t coarsens dow n d ip . M o st o f the  o il is located  
w here there  is 10-30%  o f sand.

Colorado.— T h e  G reasewood fie ld  is on a  v e ry  gentle  an tic lin e  d ip p in g  ab o u t 7 
ft. I m l. on the  south-west and  up  to  20 ft. /ml. on the  north-east. O il is found  in  the  
G reasewood sand (U p p e r  C retaceous), the  top  m em ber o f the  D a k o ta  group. T he  
sand has poor porosity , m ax im um  9 % ,  and  in  p laces is rendered  quartz itic  b y  deposi­
t io n  o f secondary quartz . I t  th in s  an d  th ickens b y  lensing. W e s tw a rd  d ivergence 
o f the  top  and  b o tto m  o f the  U p p e r  C retaceous po in ts  to  subsidence d uring  deposi­
t ion . D ip  in  the  G reasewood is g reater th a n  in  surface beds. I t  wedges (Tut dow n 
d ip , w h ile  to the  north-east the  N ile s  fa u lt  ac ts  as a  b arrie r. A ccu m u la tio n  is thus 
due to  m ixed  s tru c tu ra l and  s tra tig rap h ica l factors. B o t to m  tem pera tu res are 
h igh, and  the  o il is gas-propelled so th a t  successive w ells reduce p roduction  from  
those a lread y  in  operation.
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K ansas.— A  sand-stringer, h igh in  the  Cherokee shale (L o w e r  P e n n sy lv a n ia n ), 
13 mis. long b y  1000-2000 ft. w ide, and  0-50 ft. th ick , is the  source o f o il in  th e  B u s h  
C ity  field. I t  is convex  on the  underside an d  fla ttened  on top , w ith  some irre g u ­
larities poss ib ly  due to la te  stream  action . I t  fills a  channe l ca rved  in  shale, and  
the w ider parts  are shallow er than  the  others. T h e  low er m easures o f fine, m icaceous, 
s ligh tly  sub-rounded sand, form s the  pay-zone. W a rp in g  o f shales o ve r the  sand  is 
a ttribu ted  to d iffe ren tia l com paction , and  fla tten in g  ou t o f the  channe l sides m a y  
also be dye  to this. S even  a n tic lin a l flexures are  crossed b y  the  sand-body, on the  
crests o f w h ich  in it ia l p rod uction  has in v a r ia b ly  been h ighest in  o il an d  gas, w h ile  
in  the synclines there  is l it t le  gas. A s  the  sand  is d ry , i t  is suggested th a t  w a te r  was 
replaced b y  o il first on the  an tic lin es and  la te r, w h en  less o il w as ava ilab le , in  the 
synclines.
' I n  the Chanute  oil-pool, no w  re v ive d  b y  water-flooding, a  deposit o f  fine, well- 
sorted, sometimes cross-bedded sand,, in  the  Cherokee, fo rm s a  shoestring  severa l 
times longer than  w ide. I t  has a  fla t  base, and  is convex  upw ards , b u t slopes m ore 
steeply on the east side. T h e  ou tline  is a sm ooth cu rve  on the  east, b u t the  w estern  
m argin is irregular. These features suggest th a t  the  sand  co llected , lik e  the  B a r t le s ­
v ille  and B u rb a n k  shoestrings, as an  off-shore bar. A  coal-seam under p a rt  o f  the  
sand shows how  the w aves o f the  P e n n sy lv a n ia n  sea d rove  the  sand  lan d w a rd  o ve r a 
fresh-water sw am p. S ig n if ic an tly  enough, the  sand-body is m ore  perm eab le  to  
w ater lon g itu d ina lly , the  better-consolidated  laye rs  ly in g  a t  r ig h t angles to  the  
d irection o f fetch o f the  storm -w aves th a t  b u ilt  the  bar. F o r  fu rth e r d eta ils  o f in te r ­
p retation the a tten tio n  o f the  au tho rs m a y  be d irec ted  to  recen t w o rk  on  com parab le  
present-day sand accum ulations b y  E u ro p e a n  au thors, in c lu d in g  W .  V .  L e w is  
(Proc. Oeol. Assoc., x lix , 1938, 107-127), A .  L a m o n t  (Scot. Qeogr. M ag., lv ,  1939, 
317-331), M . A . A rb e r (N ature, cx lv i, 1940, 27-28), R .  A .  B a g n o ld  (Jo u rn . Inst. C .E ., 
xv, 1940, 27-52), and  I .  N . L o b a n o v  (Nature, Acad. Sci. U .S .S .P ., i, 1940, 77—79). 
Fo r  flooding, w a ter from  the  Neosho r iv e r  is m ixed  w ith  w a te r fro m  the  oil-wells, 
and is treated  w ith  lim e  and  a lu m ; ch lorine  an d  copper su lphate  are  added  to  k il l  
algae w h ich wou ld  o therw ise clog the  filters o f the  w a ter- trea tm en t p la n t  an d  pore- 
spaces o f the oil-sand. C lear w a te r is pum ped  in to  the  in p u t wells.

The H ugo ton  gas-field y ie ld s  from  d ru sy  d o lom ite  in  the  Su m n er group an d  from  
dolomite passing dow n in to  b ryozoan  an d  fu su lin id  lim estone o f the  Chase group, 
both in  the “  B ig  B lu e  ”  low er d iv is io n  o f the  P e rm ia n . T h e  d o lo m itiza tion  is 
secondary, an d  w eathering  is e v id e n t fro m  th e  presence o f  soft, w h ite , porous 
cherts. T h a t  gas is sp ec ia lly  r ich  in  a  zone o f a lm ost p ure  d o lom ite  ind ica tes  the  
im portance o f shrinkage du ring  d o lo m itiza tion  in  crea tin g  p oro s ity . A p a r t  from  
slight in te rru p tion  b y  w estw ard-p itch ing  noses o f  b road  an tic lin es , the  beds d ip  to 
the east. T o  west, po ro s ity  is lost, since m icaceous s ilts  and  red shales o f  terrigenous 
character, from  a P e rm ia n  land-m ass o f  the  southern  R o c k y  M o u n ta in s , rep lace the  
m arine limestones. In i t ia l  pressures a t  ab o u t 436 lb./sq. in . a re  sub-norm al, and  
suggest com m unication  w ith  the  A m a r illo  gas-field, w here in it ia l  p ressures ap p ro x i­
m ate to 430 lb. T h e  w ater-tab le  seems to  show  some ad ju stm en t, since th e  co n ­
clusion o f eastw ard  t ilt in g  o f the  beds.

T he  N ik k e i pool, on the  Vo sh e ll an t ic lin a l trend , is rem arkab le , since a  fo lded  and  
faulted outlier o f H u n to n  do lom ite  an d  g laucon itic  lim estone (S ilu ro - D evo n ia n ) has 
been sealed betw een M aq u o ke ta  shale (O rd o v ic ia n ) ^ v ith  g rap to lites  be low  and  
strongly unconform able K in d e rh o o k  shale (L o w e r  Carbon ife rous) above. A t  the  
W h e rry  Poo l, p roduction  is described  from  leve ls in  the  S o o y  cong lom erate , w h ich  
varies in  thickness, and  consists o f ch ert pebbles deposited in  sh a llow  m arin e  w a ters  
a t the tim e o f the M iss iss ip p ian -Pen n sy lvan ian  u n co n fo rm ity . T h e  reg iona l d ip  is 
stead ily  south-east off the  m arg in  o f the  C e n tra l K a n sa s  u p lift . I n  Z e n ith  pool, 
M isiner sand (basal M ississipp ian ) is in  co n tac t w ith  M a q u o ke ta  vu g g y  m agnesian- 
limestone and  shale w ith  conodonts, u n d e rla in  b y  V io la  lim estone  an d  ch e rty  d o lo ­
m ite (O rd ovic ian ), the  last fo rm ing  the  ch ie f reservo ir. A  nose s tru ctu re  extends 
south over the pool, b u t there  is no closure to  n o rth  o r w est, so th a t  o il co n cen tra tio n  
m ust be accounted  for b y  la te ra l changes o f p e rm ea b ility , b y  tru n ca tio n  o f th e  o il 
form ations in  the  no rth , an d  b y  a  K in d e rh o o k  seal.

Kentucky.— T h e  B ig  S in k in g  fie ld  lies on the  south-eastw ard  d ip p ing  side o f the 
C inc innati arch, and  the  y ie ld  is from  L o ck p o rt  ch e rty  lim estone (S ilu r ia n ), n o w  a 
sucrose dolom ite, from  w h ich  ca lc ite  fossils w ere  d isso lved  p ro b a b ly  in  the  la te
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D evo n ian , leav ing  ca v itie s  lin ed  w ith  dolom ite  crysta ls . T h e  L o ck p o rt  th in s  w est­
w ard , and  is replaced a t  outcrop  b y  H a m ilto n  lim estone (M id d le  D e vo n ia n ). Sea ls 
are the  un derly ing  C lin ton  red  and  green shales (S ilu r ia n ) an d  D e vo n ia n  and  C a r ­
boniferous b lack  shales. L o c a l closures m a y  be due to  the  irreg u la r to p o g rap hy  of 
the w eathered  Lo ck p o rt surface, b u t the  general con figu ration  seems to  depend upon 
a  buried  and  eroded, or even  com p le te ly  p laned  dow n, s tru c tu ra l high.

Louisiana .— In  E a s t  B a to n  R o ug e  p arish , seven M iocene sands on a  dom al 
structure  are producers or p o ten tia l producers. C o ncen tra tio n  in  th je e  cases is 
contro lled  b y  pinch-out, or b y  p inch-out and  entrance  o f a  shale-wedge, as w e ll as 
b y  structure. F o r  the  M iocene o f the  G u lf  Coast e rra t ic  con tem poraneous deposition 
from  severa l sources has been assumed. E le c t r ic a l logs are  a  g reat help  in  p lo ttin g  
la te ra l changes.

M ichigan.— In  the gas-fields o f southern M ich ig an  shoestring  deve lopm en ts o f  the 
S t r a y  sand (M ississipp ian ) a re  in terp reted  as sandspits resting  im co n fo rm ab ly  on 
shoals o f U p p e r M a rsh a ll sandstone. T h e  la tte r  is a  v e r y  c lean  C arbon iferous sand 
w h ich , to the  authors, suggests deposition during  a  d ry  epoch. T h e  fie lds o f A u s tin  
and  S ix  Lakes , ly in g  on the  same north-w est trend , are described  in  deta il, and  the 
shore para lle l to  w h ich  th e y  h a ve  form ed is a ttr ib u te d  u lt im a te ly  to  an t ic lin a l 
folding. One is inc lined  to  enqu ire  w h ether the  p re- S tray  ridges m a y  h a ve  been 
p referen tia lly  preserved  under the  sand-bars. A g a in , in  the  A u s t in  field, is it  possible 
th a t the larger and  sm aller accum ulations flan ked  the  sides o f  a  river-m ou th , w ith  
d rift o f sand alongshore from  the  north-w est ? T h e  th ickest and  h ighest a ccu m u la ­
tions are least m udd y, m ost porous, and  g ive  the  b iggest y ie lds, so th a t  the  features 
o f the bars can be show n b y  m eans o f  isopore and  p rod u ctio n  m aps. Cross-sections 
suggest longest fe tch  o f w aves  from  the  south-west, b u t there  are  d ifficu lties about 
the palaeogeographical d is tr ib u tio n  o f land . T h e  au tho rs  are  to  be congra tu la ted  on 
the ir deta iled  m aps, m ade from  bore records in  co u n try  covered  b y  g lac ia l d rift, 
but a large-scale ou tline  o f a ll the  tw en ty- th ree  sp its m ig h t th ro w  ad d itio n a l lig h t 
on d irection  o f beach-drift and  re la t iv e  ages o f  bars.

Montana and Alberta.— T he  B o rd e r- R ed  Coulee o ilfie ld  d erives its  y ie ld  fro m  the 
Cosmos quartz  and  chert sands, a t  the  base o f the  co n tin e n ta l L o w e r  Cretaceous. 
T h e y  lie  un con fo rm ab ly  on the  E l l is  fo rm atio n  ( Ju ra s s ic ) ,  fro m  th e  shale an d  lim e ­
stone o f w h ich  a ll the  o il m a y  be derived . T h e re  are  le n ticu la r  an d  o ther s t ra t i ­
g raph ica l traps. M ig ra tio n  has tak e n  p lace th rou gh  jo in ts , an d  a  buried  h il l  o f 
M ad ison  lim estone (L o w e r  M ississipp ian ) has loca lized  the  p rod uction .

Montana.— O il and  gas in  C u t B a n k  field, in  m ono clina l beds on th e  w est side o f 
the  Sw eet G rass arch, are  ob ta ined  from  s im ila r b la ck  chert-sands o f  the  K o o te n a i 
(Lo w e r Cretaceous), w h ich  were d erived  fro m  erosion o f  a  Ju ra s s ic  u p lan d  in  the  
position o f the  S e lk irk  and  P u rc e ll ranges, 160-300 m is. w est and  north-w est o f  the 
field. T h e  trap  is due to  irreg u la r sed im en ta tion  in  a  flood-pla in an d  d e lta  e n v iro n ­
m ent, and  m a y  represent sp it o r beach deposits on the  m arg in  o f  a  large b od y  o f 
fresh (?) w ater. C em entation  p reven ts  edge-water from  encroach ing . T ilt in g  is 
ind icated  b y  va r ia t io n  o f w ater-leve l from  1300 ft. ab ove  sea-level in  th e  north-east 
to 600 ft. above  sea-level, dow n d ip , in  the  west.

Ohio.— I n  eastern  O h io  lensing sands are im p o rtan t in  fo rm atio ns fro m  the  C lin to n  
(S ilu r ia n ) to  the Cow  R im  (Pe n n sy lvan ia n ), b u t about 6 5 %  o f p rod uctio n , inc lu d ing  
th a t  from  the  B e re a  san^ a t  the  base o f the  M ississipp ian , has some s tru c tu ra l 
factor. Fo llo w in g  flooding operations, the  B e re a  is soon lik e ly  to  tak e  precedence 
o f the  C lin ton .

Oklahoma.— T h e  D ave n p o rt  fie ld, L in c o ln  C o u n ty , p roduces from  the  C leve lan d  
and  P ru e  sands (P e n n sy lv a n ia n ). I n  a  g en tly  w estw ard  d ip p ing  m onocline  the  P ru e  
sand p inches ou t in  a ll d irections. T h e  D o ra  pool, Sem ino le  C o u n ty , is a lso  in  an  
irregu lar len tic le , s lig h tly  convex  upw ards , p ro b ab ly  form ed  as a  beach deposit 
o f P e n n sy lv a n ia n  age. T h e  general d ip  is to  south-east. I n  the  E a s t  Tuskegee 
pool, Creek C o u n ty , p rod uctio n  is fro m  the  M is in e r fine m arine  sand w ith  some chert 
conglom erate an d  do lom ite  (basa l M ississipp ian ), p ro b ab ly  la id  dow n n ea r shore 
and  from  the  W ilc o x  (O rd o v ic ian ). W ilc o x  p rod uctio n  is restricted  to s tru c tu ra l 
apices, b u t the  la te ra lly  in con stan t M is in e r y ie ld s  from  the  flanks o f “ h ig h s ”  
T h e  O lym p ic  pool, H u gh es  and  O kfuskee Counties, w ith  f la t  b o ttom  and  convex  
top, runn ing  6£ m is. from  n o rth  to  south an d  £ - l {  m is. w ide , is in  the  Senora fo rm a ­
tion , w ell dow n in  the  P e n n sy lvan ian . I t  p inches ou t s teep ly  on the east side
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more g rad u a lly  to  the  west. A n  o rig ina l eastw ard  slope o f the  sea-floor can  be 
dem onstrated, and  the  h is to ry  is a lm ost c e r ta in ly  o f  a  sp it th a t  g rew  southw ards, 
w ith  a lm ost equal exposure th roughout its  leng th  to  m ax im u m  co n s tru c tive  w aves  
fetch ing from  a  lit t le  south o f east. I n  the  southern  lobe o ve r 70 ft . o f  sand  has 
accum ulated. A  n o rth -so u th  channe l in  the  n o rth e rn  p a r t  m a y  be t id a l o r due to 
break-through b y  a  r ive r.

T h e  R e d  F o rk  shoestring (P e n n sy lv a n ia n ), in  N o rth - E a s te rn  O k lah o m a, is o f 
the same age as the  B u rb a n k , and  represents tw o  sandspits g row ing  fro m  opposite 
sides o f an  estuary. T h a t  beach-drift w as p red o m in an tly  fro m  the  p resent n o rth  
seems l ik e ly  in  v ie w  o f the  larger num ber o f w ells  in  the  sp it on th a t  side. M o st 
interesting is the  “ B a s in  R e d  F o rk , ”  a  s ilt  b ank , a t  the  river-m ou th . O u tflo w  
p robab ly  w en t on for some tim e  a fte r  the  tu rn  o f  the  tid e  because o f  w a te r  ponded 
in  the spit-protected lagoons, an d  the  re v iew e r w o u ld  p o in t to  the  an a lo g y  o f  the  
form er “ D o g g e r ”  b an k  opposite the  S la n e y  e s tua ry , in  Ire la n d . T h e  R e d  F o rk  
sediments are fine in  com parison w ith  the  m a te r ia l o f m o d em  beaches. T h is  is 
taken  as illu s tra tin g  qu ie t m arin e  conditions. T h e  re la t iv e  s c a rc ity  o f  coarse 
sediment cannot be due to  poor ra in fa ll, since there  are coal-seams o f eq u a l age, so 
tha t a  p lanated  to po g rap hy  m ust be invo ked , upon w h ich  the  Cherokee sea g rad u a lly  
stepped westw ard .

Pennsylvania.— A n  U p p e r  D e vo n ia n  sandsp it, 4 m is. long an d  800-2000 ft . w ide , 
is form ed b y  the  S liv e rv ille  sand  o f  sub-angular m ed iu m  to  coarse gra ins, in  th e  M u s ic  
M ounta in  oil-pool, M c K e a n  C o u n ty . T h e  sp it th ickens  to w ard s  the  south , b u t its  
level rises north-eastw ards as i t  lies o b liq u e ly  on  the  side o f  the  B ra d fo rd  an tic lin e  
wh ich p lunges to  the  south-west. Connate  w a te r  has n o t been re p o rte d ; gas 
expansion expels the  oil.

The Venango sands o f the  C a tsk ill (U p p e r  D e vo n ia n ) an d  basa l Po con o  (M iss iss ip ­
pian) are d iscontinuous sands w h ich  m a y  be grouped in  th ree  successive typ es  :
( 1 ) sm all sands a t  r ig h t angles to  the  an c ien t shore-line, p oss ib ly  f illin g  d is t r ib u ta ry  
channels, w ith  fine m ate r ia l lan d w a rd  becom ing coarse to w ard s  th e  sea ; (2 ) sheet- 
sands w h ich  p in ch  out along sm ooth edges o f a  s tra t ig rap h ica l n a tu re  on  th e ir  n o r th ­
west sides p a ra lle l w ith  the  shore, an d  w h ich  are g en e ra lly  fine-grained an d  red  
towards the lan d ; (3) long, na rro w , north-easterly  trend ing , p eb b ly  bars, w ith  some 
discoidal pebbles. C em entation  is good w ith  g ro w th  o f secondary  q uartz , b u t in  the  
coarsest beds absence o f cem en tation  m a y  be due to  e a r ly  e n try  o f o il.

Texas.— T h e  B ry s o n  fie ld  is in te resting  because o il occurs in  a  north-d ipp ing  
monocline th a t fo rm erly  d ipped  south , an d  since seve ra l m em bers o f  the  B r y s o n  
sand-zone, in  the  S t ra w n  (P e n n sy lv a n ia n ), lose p e rm e a b ility  a t  the  sam e lin e a r 
position up  dip. I n  B ro w n  C o u n ty  the  Cross C u t sand, C an yo n  (P e n n s y lv a n ia n ), has 
sand-lenses w h ich  are  th ickest on the  h igher p a rts  o f  th e  pre-Cross C u t to p o g ra p h y  
where th ey  w ou ld  be least affected  b y  stream  erosion. T h e  area  o f a ccu m u la tio n  is 
on or near the  B e n d  flexure. O il  u s u a lly  occupies the  tops o f  th e  lenses, e ith e r 
above the th ickest parts , o r w here an t ic lin a l noses cross the  flexure.

The D a v is  sand-bar, H a rd in  field, L ib e r t y  C o u n ty , is o f m ed ium , clean , an g u la r to 
sub-angular quartz  grains, w ith  few  h e a v y  m inera ls . O n  its  inshore  side, o r nea r 
the m outh o f a  stream , i t  con ta in s leaves o f Sap in du s  cf. georgiana B e r r y .  T h e  
length o f the sp it is o ver 2 m is., average  w id th  125 ft ., h e ig h t 45 ft. I t s  d eposition  
m ay  have been begun a t  5 or 6 m is. fro m  the  land , b u t i t  w as deserted  b y  th e  re tre a t ­
ing M idd le  Y e g u a  sea (U p p e r  Eo ce n e ) an d  a t  the  sam e tim e  the  lan d w a rd  lagoon 
was filled b y  fine sand. I t s  steeper side faces the  land . P re se rv a t io n  w as effected  
b y  am ple p rec ip ita tion  o f ca lcareous m atr ix . T h e  poo l appears to  be sealed in  a ll 
round.

The E a s t  Texas field  lies on a  w estw ard-d ipp ing  hom ocline  a t  a  pos ition  w h ere  the  
Eag le  Fo rd  and  W oo d b in e  sands are beve lled  u p  d ip  b y  transgression o f the  A u s t in  
Chalk . T he  finer s tra ta  are  m a in ly  non-m arine, and  com prise red, green, an d  b lack  
shales, poor in  lim e  and  la te ra lly  in con stan t. T h e  sands are  v a r ia b le , w ith  m a n y  
d isconform ities, stream  chfBm els, m u ch  cross-bedding an d  irre g u la r  lam in a tio n . 
W a te r  w h ich  a llow ed  siliceous cem en ta tio n  -was o n ly  rep laced  b y  o il w here  th e  sands 
were poor in  fine m ate ria l. S i l t y  sand  w ith  up  to  17-5% p o ro s ity  m a y  th u s  be 
w ithou t od. Som e o f the  fine m u d  seems to  be a n  a lte red  ash. W a t e r  is n o w  e n ­
croaching from  the  west where bottom -hole pressures are  h ighest.

T he  H itch co ck  field, in  G a lveston  C o u n ty , y ie ld s  from  M id d le  M iocene  sand  w h ich
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on three  sides d ips off a  fla t  dome, b u t on the  east lenses out. T h e  gas-cap is sm all, 
and  the  gas/oil ra tio  large. M iocene beds ab ove  the  p rod uc ing  sand  h a ve  been 
e rra t ica lly  deposited : num erous fau lts  were erroneously  postu la ted  in  the  first 
in te rp re ta tio n  o f the  e lec trica l logs.

I n  the  H u ll- S ilk  field, A rch e r C o un ty , an  east-south-east-west-north-west a n t i ­
cline has a  closure o f 90 ft. on the  Caddo lim e, B e n d  (basa l P e n n s y lv a n ia n ), but, 
h igher up, closure is less m arked  in  four oil-sands o f the  S t ra w n  (P e n n sy lv a n ia n ), in  
w h ich  la ck  o f p oros ity  lim its  the  occurrence o f o il. I n  the  4300-ft. sand  ra th e r m ore 
th a n  h a lf  the  p roduction  is from  positions below  the  closure. E f fe c t iv e  closure was 
fo rm erly  greater, b u t has been reduced  b y  eastw ard  tilt in g .

T h e  Lopez  field, about 16 m is. n o rth  o f B ru n i,  p roduces fro m  the  Lo p ez  or W e s t  
Cole sand a t  the  top  o f the  M iran do  (Eo cen e). T h e  stru ctu re  is a  te rraced  to  fa in t ly  
sync lin a l m onocline, w ith  sand th in n in g  out up  d ip  and  o ccup ying  a  long em baym en t 
in  the strand  line. T here  is no surface in d ica tio n  o f  the  fie ld  a p a rt  from  its  ly in g  
on the  same trend  as the W est Cole an d  F re n ch  fields an d  a, s ligh t f la tten in g  o f d ip. 
T he  N ood le  Creek field, north-west o f A b ilene , is also on a  te rrace , w ith  a  n u m b er o f 
areas o f closure. A bsence o f po ro s ity  in  the  N ood le  C reek  lim estone, C isco  (P e n n ­
sy lvan ian ), on the  east side, has re tard ed  m ovem ent o f flu id . M in o r  accum ulations 
fa r dow n on s tru ctu ra l flanks are evidence o f channels o f p e rm e a b ility  lead ing  from  
the  m a jo r pool.

I n  a dow nth row n b lock  on the  south-east lim b  o f  the  C o le - B ru n i an tic lin e , o il is 
y ie lded  from  the O ’H e rn  sand (Eo cen e ) a t  or nea r the  co n tac t o f the  Ja c k s o n  an d  the 
Cockfie ld-Yegua form ations. I t  is a  shore-line sand-wedge, fo rm ing  an  inland- 
po in ting  tongue w h ich  grades in to  im perv ious sh a ly  beds to w ard s  lan d  an d  th ickens 
seaw ard  and  south-eastward to a  m ax im um  o f 30 ft. A n  area  w here the  sand  is o f 
m in im a l th ickness occurs along the  centre  o f the  tongue, and  g ives sub-norm al 
p roduction . N on-m arine appearances and  b rack ish  F o ra m in ife ra  h in t th a t  th is 
area m ay  be the  end o f a river-course b locked  to w ard s the  sea b y  wave-sorted 
m ate ria l (pp. 726-727). T h e  channe l w as p oss ib ly  filled  in  b y  m u d d y  an d  w e t s i lty  
sludge before the com p letion o f O ’H e rn  deposition, since the  con tours o f the  upper 
surface show a  la te r ho llow , perhaps o f  an o th er channel, sou th  o f  the  p r in c ip a l 
m in im um , and  again  th is  ends w ith  a  p it  an d  a  b locked  m o u th  (p. 734). I n  a  
m arg ina l zone a ll wells have  had  to be pum ped  fro m  the  s ta rt. Gas-wells are  w id e ly  
d istributed  in  s tru c tu ra l position, b u t are a ll in  the  p um p in g  zone. T h e  gas m a y  
come out o f o il held  ca p tive  b y  c a p il la r ity  an d  adhesion to  sand. Pore-space 
becomes less tow ards the  fringes o f the  deposit.

I n  the  Sand  B e l t  fie ld  w h ich  runs ro u g h ly  no rth-sou th , seve ra l m iles east o f the 
C ap itan  reef front, stru ctu re  in  su rfic ia l beds o f T e r t ia r y  an d  R e ce n t age is  poor, b u t 
beneath the  T ria s , a t  least in  the  no rth , there  is an  an tic lin a l. P ro d u c tio n  is m o stly  
from  below  the top  o f the  Y a te s  (P e rm ian ), an d  depends on the  v a ry in g  p o ro s ity  of 
beds o f sand and  d o lom itic  sand.

T he  Seym o ur pool, B a y lo r  C o un ty , y ie ld s  from  a  re se rvo ir o f  g rey , soft, c rys ta llin e  
lim estone w ith  fossils, deposited as a  ree f in  the  C an yo n  series (P e n n sy lv a n ia n ). 
S truc tu re  a t  ground le ve l in  red and  ye llo w  P e rm ia n  shales b e tra ys  no  ev idence  o f 
the  reef. iT h e  la tte r  w as b u ilt , a fte r  crusta l w a rp in g  o f M id d le  C an yo n  d ate , on a 
w estw ard  t ilte d  floor o f P a lo  P in to  lim estone w ith  chert bands. T h e  u p p er surface 
o f the ree f has a  m ore gentle  slope to  the  w est th a n  to  the  east.

I n  the  W a ln u t  B e n d  pool, Cooke C o u n ty , an tic lin a l s tru ctu re  is responsib le fo r o il 
in  the  S im pson do lom ite  (O rd o v ic ian ), an d  in  the  4900-ft. an d  5100-ft. sands o f  the 
Lo w e r  R e d  S tra w n  (P e n n sy lv a n ia n ), b u t in  the  4100-ft., 4600-ft., an d  4700-ft. 
zones, as show n b y  cross-sections based on e lectrica l logs, s tra t ig rap h ica l trap s  are 
determ ined  b y  g rad ation  o f sandstone in to  shale. S k iag rap h ic  s tru c tu ra l m aps 
exp la in  c lea rly  the  sim ple, steep-sided, north-west-south-east e longate dom e o f the  
Sim pson, as con trasted  w ith  the  o ve r ly in g  P e n n sy lv a n ia n  stru ctu re  in  w h ich  a 
num ber o f rad ia tin g  fo lds p itch  off a  m u ch  gentler dom e. I n  successively  h igher 
beds am ounts o f  d ip  are  d im in ished.

West V irginia.— T h e  B e re a  sand, a t  the  base o f the  M ississipp ian , runn ing  from  
west-south-west to  east-north-east in  p a rts  o f Ja ck so n , R o an e , an d  Calhoun C o u n ­
ties, is bounded above  b y  b la ck  shales w h ich  are  p y r it iz e d  a t  the  con tact, as a  resu lt 
it  is suggested, o f a reaction  connected  w ith  o il fo rm ation , and  is sealed underneath  
b y  lig h t grey, s ilty  shale o f va r ia b le  th ickness a t  the  top  o f the  D evo n ian  T h e
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sinuous fo rm  o f both  sides o f  th is  b o d y  o f  fine, quartz  sand  m ilita te s  som ew hat 
against its  being  a  sand-bar. N everthe less, the  upper surface  shows lo n g itu d in a l 
ridges w ith  a  steep slope to  the  seaw ard  side. A f te r  suggesting th a t , in  a n  a rea  o f 
low  relief, the  coasta l ou tline  m a y  h a ve  been affected  b y  earth-m ovem ents w h ich  
in it ia ted  the  first s ligh t an tic lin es th a t  were la te r  so stro ng ly  fo lded, H e c k  ascribes 
to th is fac to r the  chang ing course o f h is off-shore bar. T h e  L-shaped bend  o f the  
sand, where in te n s ive ly  developed  in  the  R ich a rd so n  fie ld , is no t re a d ily  exp licab le  
on a sim ple sand-bar hypothesis , o r e ven  i f  w e presum e th a t  w e are d ea ling  w ith  a 
shore sand, unless there  was a  sm all is land  o f D e vo n ia n  shale south  o f  R ich a rd so n . 
T h is  w ou ld  be he lp fu l, since sand  d r ift in g  fro m  th e  north-east m ig h t h a ve  extended  
towards i t  in  a short tom bolo, and  a t  the  sam e t im e  i t  w o u ld  h a ve  served  to  p ro tec t 
the anom alous north-west-south-east a ccu m u la tion  o f  sand  from  being  d iss ipated  
b y  waves from  east an d  east-south-east. T h e  oblique inc idence  o f  these no  doubt 
prom oted the  general beach-drift fro m  the  north-east. F a r th e r  south  the  poss i­
b ility  o f a  sand-bar passing in to  a storm -beach m a y  be borne in  m ind . T h e  well- 
know n absence o f w a te r in  the  B e re a  sand  m a y  be due, as T h o m  says, to  abso rp tion  
o f w ater b y  neighbouring  c lays , w hen  un load ing  fo llo w in g  p a r t ia l erosion o f  super­
incum bent beds p erm itted  increase in  the  size o f spaces b etw een  the  c la y  p artic les .

The Sh innston  pool, H a rr is o n  C o u n ty , is segregated in  a  sand  o f U p p e r  D e vo n ia n  
age, depleted o f w a ter, an d  ly in g  in  a  w este rly  d ip p ing  hom ocline. T h e  o il w ou ld  
have descended w estw ard  in to  the  Sh in n sto n  sync lin e  b u t fo r the  tigh tness o f the  
western sand.

Wyoming.~-T\iQ Osage field, W e s to n  C o u n ty , lies on a  te rraced  hom ocline  th a t  
dips west from  the  B la c k  H i l ls  u p lift. M u ch  o f  the  o il is in  N ew castle  m u d d y  
sandstone, w h ich  in  p laces con ta in s lig n ite  an d  w h ich  is o f m ixed  m arin e, b rack ish , 
and  continental orig in. T h e  N ew castle  is enclosed as len tic les in  the  p red o m in an tly  
m arine shales o f the  G raneros fo rm atio n  w h ich  constitu tes  the  basal d iv is io n  o f  the  
U p per Cretaceous. T i lt in g  and  flexu ring  w ere  o f  L a ra m id e  date.

Space fails in  w h ich  to  p a y  tr ib u te  to the  w o rk  o f the  e d ito r and  o f the  in d iv id u a l 
authors who have  m ade the  p rod u ctio n  o f  th is  sp lend id  vo lu m e  possible. T h e  
m ateria l presented and  the  m an ner in  w h ich  i t  has been p resented  w il l  be a n  e d u ca ­
tion and  insp ira tion  for a ll students o f petro leum  p rod uctio n  fo r m a n y  years  to 
c o m e - A k c h i e  L a m o n t .
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lo r a major oil company Lummus recently com pleted a 

Lummus Combination Three-Coil Cracking U n it . . .  viscosity- 

breaking, gas oil and heavy naphtha reform ing.» » » Eighteen 

days a fter the unit was put on stream it was com pletely ac­

cepted, having met all guarantees. The initial run was con­

tinued to 25  days, when the unit was shut down for inspection 

purposes. » » » This recently completed unit — the ninth con­

secutive Lummus Cracking Unit to be accepted during initial 

firing runs of 25  days or more — is equipped with Lummus 

Floor-Fired, Raised Hearth Heaters, with improved steam 

generation feature in the convection section. Provision is 

also m ade for steam generation from waste heat.

W. H. JONES

Representing : THE LUMMUS COMPANY
70 Barn Hill, Wembley Park, Middlesex
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HOLE ENLARGINC
P R O B L E M S  A R E  A  C I N C H  

W h e n  Y o u  U s e  a  B A K E R  

R O T A R Y  W A L L  S C R A P E R

A N D  T H E  R E A S O N ?  B e c a u s e  I t ' s :  

STRONG ☆  SAFE ☆  SIMPLE TO 
OPERATE ☆  ECONOMICAL TO USE

Here Are Some of the Everyday  Field  
Applications for this Outstanding Tool: 
•  Cutting Out Sections of Drillable Pipe
•  Enlarging Holes for Casing
• Enlarging Holes for Gravel Packing
•  Bottlenecking for Cement Jobs
•  Cleaning-Up Oil Sands
•  Setting Cement Plugs
•  Directional Drilling
•  Water Shut-Off Tests
•  Setting Liners
SEE the BAKER SECTION ot 
the COMPOSITE CATALOG

A N D  D O N 'T  F O R G E T  . .  . T h e  B a k e z  W a l l  S c ra p e r is  
R e a l l y  T W O  T O O L S  I N  O N E "  . .  . A s  b y  m ere ly  c h a n g ­
i n g  b l a d e s ,  c o n v e r t s  t h e  W a l l  S c r a p e r  in lo  a  B A K E R  
W A L L  S A M P LER  . . .  a  d e v i c e  t h a t  a c t u a l l y  t a k e s  cores  
t r o m  t h e  s i d e  w a l l s  o t  a n y  u n c a s e d  h o l e .  F o r  C o m p l e t e  
D e t a i l s  C o n t a c t  N e a r e s t  B a k e r  O f / i c e  o r  R e p r e s e n t a t i v e .

B A K E R  OIL TOO LS,  I N C .
M A I N  O F F IC E  A N D  FA C T O R Y : 6000 South Boyle Avenue 

Box 127, Vernon Station, Los Angeles, California 
C EN T R A L  D IV IS IO N  O F F IC E  and FA C T O R Y : 6023 Navigation Blvd 

Box 3048, Houston, Texas 
EXPO RT  SA LES  O F F IC E : 19 Rector Street, New York N Y
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LESS  P O W E R — M O R E P R O F IT

IN  the Babcock & W ilc o x  Level Luffing Jib  
Crane there  is an en tire  absence of rope 

and sheave friction during the m ovem ent of 
luffing, due to  the hoisting rope remaining 
stationary, except when lifting o r lowering 
the load. Maximum efficiency is thus ob­
tained, which is im m ediately shown in the 
amount of pow er absorbed in the operation 
of the Crane. W h e n  considering tenders 
for Cranes, the pow er of the luffing m otors 
should not be overlooked. In a recent 
specific case, the horse pow er of the luffing 
motor of com petitive designs was 8 0 %  
higher than the Babcock design.

Babcock & W ilc o x  Le v e l Luffing  
Jib C ra n e s a re  in sta lle d  a t  m o st  
im p o rtan t p o rts th ro u g h o u t the  
w orld , m any having been b u ilt  fo r  
a radius as large as 120' 0".

Material Handling Equipm ent, Conveyors 
and Cranes of various types are manufac­
tured for all classes of bulk materials.

The illustrations are of two 
2 -ton Babcock & Wilcox 
Electric Portal Level Luffing 
Jib Cranes recently installed 
for the Argentine Govern­
ment Ministry of Public 
Works at the Port of Bahia 

Blanca, rraximum radius 
15 metres (49' 3"), mini­

mum radius 5 metres 
(16' 5"), gauge 4.5 

metres (14' 9").

BABCOCK & W IL C O X  LTD.
34 F A R R IN G D O N  ST., 

L O N D O N , E.C.4
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L a c h m a n  V a p o u r  P h a s e  
T r e a t i n g  P r o c e s s

LACHMAN TREATED spirit does not
r e q u i r e  a n y  i n h i b i t o r .

LACHMAN TREATING . single
o p e r a t i o n  c o n s e r v e s  a n t i - k n o c k  q u a l i t y ;  r e d u c e s  

g u m  c o n t e n t  t o  t h e  v a n i s h i n g  p o i n t ;  r e d u c e s  s l u d g e  

a n d  p o l y m e r i z a t i o n  l o s s e s  t o  t h e  m i n i m u m  a n d  

r e d u c e s  s u l p h u r .

T h e  p r a c t i c a l  a d v a n t a g e s  a l s o  o f  a  m e t h o d  w h i c h  

i s  f o o l - p r o o f  i n  t h e  s e n s e  t h a t  i t  c a n n o t  b e  o v e r ­

d o n e  m u s t  a p p e a l  t o  a l l  r e f i n e r s .

A .  F .  C R A I G  &  C O . ,  L T D .
P A I S L E Y

R e p re se n tin g :

VA P OU R TR EATING  THE WINKLER-KOCH 
P R O C E S SE S  IN C ., ENGINEERING CO.,

555, South Flower Street, 335, West Lewis Street,
Los Angeles CALIFORNIA Wichita KANSAS
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UlHRT n FIUE-SPEED, EUEn-RRTIO
TRnnsmission mEnns to f o t i
W H E N  O P E R A T I N G  A  D R I L L I N G  R I G  O R  S E R V I C I N G  H O I S T

EUER-RRTIO GEAR CHRRGE5 
SRUE Tims

You can save valuable time coming out of the hole 
with drill pipe, tubing or casing, when your rig is 
equipped with a "Cardwell'' five-speed, even-ratio 
transmission. The even-ratio gear changes permit 
quicker step-up to a faster gear as the load lightens. 
It is possible to shift into second and third while 
the ordinary four-speed, truck-type transmission is 
"lugging" in low.

RESULTS — faster operation with less fuel
and fewer "burned-up" engines.

When running the drill pipe or tubing back into 
the hole, a single lever shift into low enables the 
load to be quickly picked up off the slips for lower­
ing in. Another quick,single lever shift from low to 
high "runs-up" the empty block after setting 
the slips.

RESULT — more time saved

smnu EncinE giues the snmE 
SPEED RS R LARGER ERGIRE

A 250 HP engine equipped with a "Cardwell'' 
five-speed, even-ratio transmission will give the 
same operating speed as a 300 HP engine equipped 
with the usual transmission arrangement.

RESULTS — the smaller engine saves on 
first cost, maintenance expense and trans­
portation costs

& . THE URLUE OF fl CORSTRRT GERR 
IRE5H TRnnsmission

How much has transmission breakage cost you 
during the past two years? A major oil company 
operating in West Texas reports no repairs or 
trouble of any kind with the "Cardwell" five-speed, 
even-ratio transmission mounted on their 
"Cardwell" spudder rig, after two years con­
stant operation.
This transmission is designed so that all gears are 
in constant mesh and are selected by sliding gear 
tooth collars, eliminating the partial gear tooth 
engagement that causes so many breakdowns. Stub 
tooth spur gears are used to give heavy load- 
carrying and shock-resisting capacities

RESULTS — the hazard of a lost string of 
tools, stuck drill pipe or a fishing job due 
to transmission breakage is greatly reduced.

1,400 FOOT-POUND TORQUE CAPACITY
Only "Cardwell" builds a five-speed and reverse, even-ratio gear type transmission with a torque capacity of 1.400 foot-pounds at 1,000 RPM, or the equivalent of 265 HP

o t m m m . C A R D W E L L  M F & C Q I N C .

EXPORT OFFICE 
570 Lcsinjlon Avenue

This'TRADE MAI K* IN SURE S* HIGH E S T FORMERLY ALLSTEEL PRODUCTS MFC COQUALITY AT LOWEST PRICE P °  tW 1001 ' C,W* * * " -  '«-ISTGEL-. WICHITA • CAPDSTEEl. NEW YORK
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The exclusive features o f the  A U D C O  Hypreseal 
Valve are such as w ill appeal to  exp erts  w h o  can 
appreciate som ething d istinctly  d iffe ren t in Valve de­
sign— som ething unique in V a lve-o p era tion  and life.

W rite  us fo r B o o k le t  82, tu rn  to p a g e  19 a n d  you w il l  see w h a t w e  m ea n .
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