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G eo lo g y .

932. Evolution of Geologic T hought in  Prospecting for Oil and N atural Gas. P . H . Price. 
B u ll. A m er. A ss. Petrol. Oeol., 1947, 31, 673-697.— A fter a  su rvey  o f th e  various uses 
o f petro leum  and  n a tu ra l gas from  th e  earliest h isto rical tim es, and  even  before, the  
beginning of th e  oil in d u stry  in  th e  U .S.A. w ith  th e  d rilling  o f th e  D rake  well is 
described.

F o r some tim e geologists and  th e  oil in d u stry  w orked independen tly  o f one an o th er ; 
b u t th e  oil-m en’s m is tru s t of geologists w as d issipa ted  b y  W hite  an d  O rton , whose 
theories were first proved  b y  th e  success of th e  well d rilled  a t  M annington, W est 
V irginia, in  1889.

As fresh uses for petro leum  were found and  th e  dem and  for i t  grew, ever g reater 
efforts were m ade to  locate oil and  gas accumulations.. A sum m ary  is given of the  
technical advances m ade up  to  th e  fo rm ation  of th e  A m erican A ssociation of P etro leum  
Geologists in  1917.

As a resu lt of th e  im petus given to  th e  oil in d u stry  by  th e  1914-1918 w ar, large sums 
of m oney began to  be devoted  to  research. The beginnings o f palaeontology an d  of th e  
science of geophysics are described, and  th e  use o f aeria l p h o to g rap h y  which was 
developed during  th e  w ar is m entioned.

In  conclusion, th e  p rincipal m odem  tren d s  o f geologic th o u g h t are n o ted , including 
theories o f origin, m igration , accum ulation , an d  reservoir trap s . The m ost im p o rtan t 
advance since th e  an tic linal theo ry  is s ta te d  to  be th e  realiza tion  th a t  reservoirs could  
ex is t w ithou t dip reversals due to  deform ation , an d  could resu lt from  a  change in  
lithology, giving a  stra tig rap h ic  ty p e  tra p  reservoir. The consequent com plication  o f 
th e  science of petro leum  geology called— an d  calls— for g reater specialization  ; b u t 
th is  m u st be achieved w ithou t, if  possible, a corresponding loss o f in teg ration . To 
preserve th is  in teg ration  is th e  ta sk  of th e  A m erican A ssociation o f P e tro leu m  
Geologists. E . N . T .

933. Petroleum  on Continental Shelves. W . E . P ra t t .  B ull. A m er. A ss. Petrol. Oeol., 
1947, 31, 657-672.— The con tinen ta l shelf can  be considered as encircling a ll th e  co n ti
nen ts except A n tarctica  in  a  continuous belt. A n ta rc tica  has its  ow n ind iv idua l 
co n tin en ta l shelf, which i t  shares w ith  no o th er con tinen t. The shelf is u su a lly  con
sidered  as extending to  a d ep th  of 100 fathom s or 600 f t ; below it  s ta r ts  th e  descen t 
in to  th e  deep oceanic basins.

The aggregate area  of th e  co n tinen ta l shelves is ab o u t 11 m illion sq. m l. and  rep resen ts
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an  ex trem ely  m obile segm ent of th e  e a r th ’s crust. I t  is considered th a t  there  are 
betw een 50 and  60 m illion cu. ml. of unm etam orphosed sedim ents which m ay  contain 
m ore th a n  1000 billion b rl of undiscovered oil or approx im ately  500 tim es th e  w orld’s 
p resen t an n u al consum ption. These reserves a re  a t  p resen t being tap p ed  in  only a 
v ery  few localities off th e  coasts o f th e  U n ited  S ta tes. I t  rem ains to  be seen w hether 
th e  petro leum  reserves o f th e  con tinen ta l shelves will indeed be exploited  on a  large 
scale in  view  of th e  cap ita l costs involved, p a rticu la rly  as processes of synthesis become 
increasingly econom ic. E . N. T.

934. M echanism  of Salt-Dome Form ation. G. A. Kosygin. B ull. Soc, des N aturalistes 
de Moscou, 1945, N ew  Ser., 50, Sect. Oeol., 20 (5-6), 3-29.— The low density  of rock salt 
is of im portance w ith  regard  to  upw ard  flow. I t s  p las tic ity  and  th e  fact th a t  deeper 
bu ria l does n o t significantly increase its  com pactness are fu rth e r im p o rtan t features.

Salt-dom e grow th is a  continuous process under th e  superincum bent load, an d  the  
ra te  is p roportional to  th e  height. The con tin u ity  of grow th  is shown by  th ickening of 
beds aw ay from  th e  dome. The shape ten d s to  become m ore circular w ith  grow th. 
U neven d istribu tion  of th e  cap-rock leads to  irregular sa lt flow a t  th e  top  of th e  dom e.

The necessary difference in  sa lt and  sedim ent density  m ay  arise only a fte r deep 
burial. Tfneven load localizes th e  domes. G. D. H .

935. M easurem ent of Pressure on the Sea Bed. E . G. R ichardson. P hil. M ag., 1946. 
37, 25.—D etails o f th e  construction  and  calib ra tion  are given of an  ap p ara tu s , based 
on th e  capacity  and  leak system , for m easuring th e  pressure exerted  by  th e  sea on its  
bed. J .  T .

936. Photogeology Aids Naval Petroleum  Exploration. N. C. Sm ith  and  S. A. W engerd. 
B ull. Am er. A ss. Petrol. Oeol., 1947, 31, 824-838.— The need for accurate  inform ation  
during  th e  w ar has resu lted  in g reat developm ents in  aerial photographic and  in te r- 
p re ta tio n a l techniques. In  p a rticu la r, photographic surveys were used  b y  th e  U .S. 
N avy  in th e  exploration  of N aval P etro leum  Reserve No. 4 in n o rth ern  A laska. The 
use of photogeology by  th e  N avy  in petro leum  exploration  is described and  cited  as an  
exam ple of how th is  new science can procure prelim inary-geologic inform ation  w ith  the  
m inim um  of tim e and  personnel. E . N . T .

937. Fast Pace Being Set in Cotton County Development. P . Reed. Oil Gas J .,
23.11.46, 45 (29), 64-66.— The discovery well of th e  new C otton  C ounty developm ent 
was in th e  E ssaquanahdale (Bridwell) pool where production  was in th e  H ough ton  sand. 
The Cache Creek pool is 3 m l sou theast, an d  th e  Soldier Creek (Johnson) pool 2 m l 
northw est. In itia l  o u tp u ts  of wells have ranged 25-500 brl. P roducing dep ths range 
1300-1630 f t  over th e  entire  group. Drilling and  com pletion of a well usually  occupies 
3 days. D rilling costs average $1.75^$2.00/ft. The wells are usua lly  pum ped 
separa tely  b y  electric m otors.

The developm ent is along a  buried  no rthw est-so u th east high. The proven area  is 
1700 acres, and  recoveries m ay  be 350 b rl/acre-ft. The W alters field, 6 m l n o rth east 
of Soldier Creek, w as opened in  1917. I t  produced from  th e  P rid d y  sand. A few wells 
have been drilled  to  th e  Arbuckle, five being a t  Bridwell.

A t Cache Creek an  upper sand produces, and  th is  sam e sand  has a  lit t le  gas a t  E ssa 
quanahdale and  Soldier Creek, b u t m ost production  is from  th e  lower H oughton  sand. 
B oth  sands are in th e  Ponto toc (Pennsylvanian) and  th e  to p  of th e  upper sand is abou t 
200 f t  below th e  base of th e  Perm ian. G. D. H .

938. Progress of Oil Search in  Georgia. G. Pey ton . Oil W kly , 16.9.46, 123 (3), 92.— 
The northw est of Georgia is no t viewed favourab ly  for oil occurrence. B eneath  th e  
Coastal P la in  are Triassic to  R ecen t beds and  over 9,000,000 acres have been leased in 
th is  area. Geophysical w ork has been carried  out. The first adequate  te s t  w ent to  
gran ite  a t  4375 ft. Rocks ranging Miocene to  A ustin  were m et. In  1939 tw o shallow 
wells in  M ontgom ery County h ad  oil and  gas shows. A shallow well in Clinch County 
had  shows. Two wells in D ougherty  C ounty did n o t reach basem ent in 5000 ft, and 
one showed Claiborne to  Tuscaloosa rocks. A well in E arly  C ounty in 1943 found 
W ilcox to  Lower Cretaceous, and  Palaeozoic rocks in drilling 7320 ft. F u r th e r  deep 
wells were drilled in 1944.
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D rilling has dem o n stra ted  th e  presence o f Lower Cretaceous in  Georgia a t  d ep th . 
T rias h as also been found.

The deep wells are listed . A generalized geological m ap  is included, tog e th e r w ith  
an  eas t-w est section from  E arly  C ounty to  W ayne C ounty, and  a  generalized colum nar 
section  for th e  C oastal P la in . G. D . H .

939. S tatus o£ Micropalseontology in  E astern  Gulf Region. H . V. Howe. B u ll. Amer. 
A ss. Petrol. Geol., 1947, 31, 713-730.— A lthough th e  larger fossils hav e  been th e  object 
o f frequen t s tu d y  since th e  tim e o f Jo h n  F inch, i t  is only since 1918 th a t  th e  s tu d y  of 
m icrofossils has been seriously developed. In  th e  la s t 30 years, how ever, economic 
m icropalseontology has been  developed to  a  rem arkab le  degree. N early  700 species of 
forctm inifera, 150 o f ostracoda, 580 o f bryozoa, an d  23 o f otoliths have  been described 
as new  in th e  S ta tes of Mississipi, Tennessee, A labam a, Georgia, F lorida, and  South 
Carolina, while hundreds of o th er species have  been rep o rted  whose ty p e  localities are 
elsewhere.

The form ations whose ty p e  localities have  been fa irly  th o rough ly  s tu d ied  for their 
m icrofaunal co n ten t are listed , an d  suggestions for fu r th e r  stud ies are m ade.

A bib liography of over 200 papers on th e  sub ject is appended  to  th is  paper. Of these 
a t  least 160 deal m ain ly  w ith  foram inifera , 21 w ith  ostracoda, 11 w ith  bryozoa, and 
4 w ith  o to liths. Fossil species described as new  in  th e  region are  lis ted  in  the  

.b ib lio g ra p h y . E . N . T.

940. W h at’s W rong W ith the E astern  Gulf C oast? J .  D. Todd. Oil W kly , 16.9.46, 
123 (3), 89.— F lorida  has been a  positive a rea  above or ju s t  below  sea level over 
long periods. The sinking which gave a t  least 38,000 f t  o f L a te  T e rtia ry  in  Terreborne 
P arish , has som e influence on w estern  F lorida. T here  m ay  be a  few sa lt dom es in 
w estern  F lo rida  u n der com pact g rav ity  m inim a.

R ecen t w ork has show n th a t  th e  reflection seism ograph encounters difficulties in  the  
easte rn  G ulf Coast. This includes lack  o f reflections, acu te  velocity  va ria tio n s , and 
surface com plexities.

40,000,000 acres a re  u nder lease in  th e  eas te rn  G ulf C oast area. Q uite  a  lo t of 
exp lo ra to ry  w ork has been carried  ou t, b u t  a  few w ildcats have  been  drilled . Source 
beds, reservoir, and  cap-rocks seem  to  be presen t. The section p ro b ab ly  has th e  sam e 
com ponents as th a t  o f T exas, b u t in  th in n e r developm ent, an d  p ro d uction  m ay  be 
found in  th e  E u taw , Tuscaloosa, P a lu x y , an d  Sm ackover, an d  in  th e  Palaeozoic, if  
presen t. G. D . H .

941. Geotherm al Gradients in  M id-Continent and Gulf Coast Oilfields. E . A. Nichols. 
Petrol. Tech., N ov. 1946, 9 (6) (A .I .M .M .E . Tech. P ubn. N o . 2114).— T he bottom -hole 
tem p era tu res  o f producing wells in  th e  M id-C ontinent an d  G ulf C oast oilfields were 
m easured  a f te r  being closed in  for periods o f 1 h o u r u p  to  10—12 days. I n  som e instances 
th e  tem p era tu re  recorded w ill n o t be th e  equilibrium  value, a lth o u g h  i t  w ill represen t 
th e  tem p era tu re  of value in app lication  to  p roducing reservoirs. T he th e rm al g rad ien t 
has been tak en  as th e  ra tio  of th e  tem p era tu re  difference betw een  th e  well b o tto m  and  
th e  surface (assum ed to  be 74° F ) and  th e  dep th . A ccurate  observations show th a t  
th e  g rad ien t is n o t uniform , and  th a t  in  m ost wells th e  curves increase in  steepness w ith  
increasing d ep th . This is characteris tic  o f  areas u n d erla in  b y  sedim ents. Opposite 
cu rv a tu re  has been observed in  areas believed to  be  closely u n d erla in  b y  g ran ite  or 
o th er igneous rocks.

1800 m easurem ents were m ade in  194 fields, an d  th e  m ean  g rad ien ts  have  been 
p lo tted  and  contoured. The re su lta n t m ap  shows a  low -gradient (0-3-0-8 F /1 0 0  ft) 
basin  in  th e  New M exico-W est T exas area. H igher g rad ien ts occur in  th e  G ulf C oast 
area , and  th ey  increase in land. The general a rea  of th e  Sabine U p lift is m ark ed  b y  a 
basin  w ith  th e  g rad ien ts decreasing tow ards th e  centre. G. D. H .

942. Geophysical H istory of Typical Mississippi Piercem ent Salt Domes. L. L. N ettle -
to n . Geophys., 1947, 12, 30.-—Maps an d  cross-sections a re  given, show ing th e  develop
m en t o f geophysical an d  geological knowledge o f th e  New H om e an d  D ’Lo domes. 
B o th  are shallow, piercem ent dom es in th e  n o rth ern  p a r t  o f th e  M ississippi sa lt dom e 
basin . B o th  were first ind icated  b y  g rav ity  surveys, th e  shallow  cap-rock checked b y  
re frac tion  seism ograph surveys, cap-rock dep th s checked b y  drilling  an d  fu rth e r
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seism ograph work and  drilling th en  carried ou t to  determ ine th e  position o f th e  sa lt 
and  th e  a tt i tu d e  o f th e  sedim ents. The successive item s of geophysical w ork and  te s t 
drilling have led to  a  consistent an d  orderly  developm ent o f inform ation  ab ou t these 
domes.

A n additional no te  is included, w ith  th ree  pairs o f g rav ity  m aps, showing how strong 
an d  definite, b u t v ery  local, g rav ity  expressions o f  shallow domes m ay  be m issed by  
reconnaissance surveys. E . I .  R .

943. Mississippian Oil in  Perm ian Basin. Anon. Oil Gas J . ,  2.11.46, 45 (26), 105.—
1 Clark, ab o u t 8 m l n o rth  o f G arden City, and  on th e  eas t side of th e  M idland basin, t 
w as drilled to  10,970 ft, en tering  granite. The E llenburger was m et a t  9840 ft. P ro 
duction  is from  perforations a t  9740-9755 f t  in th e  Chapel lim estone o f th e  M ississip
pian . On te s t th e  flow was 238 b rl/d a y  o f 56-5° oil, w ith  a gas/o il ra tio  o f 3878 cu. 
ft./b rl. The closed-in pressure was 2334 p.s.i. This lim estone produces on th e  Bend 
A rch fa rth e r east. G. D. H .

944. M arine Sedimentary Cycles of Tertiary in  Mississippi E m baym ent and Central Gulf 
Coast Area. M. B om hauser. B ull. Am er. A ss. Petrol. Geol., 1947, 31, 698-712.— The 
principles o f cyclic deposition are  briefly reviewed and  a ten ta tiv e  classification of 
m arine sed im entary  cycles is d raw n up. These principles are applied to  th e  T ertia ry  
form ations of th e  Mississippi em baym ent and  th e  adjoining G ulf Coast area  in  Louisiana 
and  Mississippi. A t least five m ajor cycles, representing incursions of th e  sea in to  th is  
area, can  be recognized, w ith  a  possible s ix th  in th e  Miocene section of th e  G ulf Coast 
area.

T he presence of a  subm arine p la teau  in sou theast Mississippi bounded by  synclines 
on th e  n o rth  and  northw est, is indicated  by  th e  facies and  th ickness d istribu tion  of the 
older T ertia ry  cycles. A s tu d y  o f th ree  a ttach ed  isopachous m aps shows a progressive 
expansion of th is  positive area  to  th e  n o rth  and  northw est during Eocene tim e, as th e  
bordering synclinal areas shifted  in  th e  sam e direction. This expansion can be ex 
plained by th e  theo ry  th a t  th e  sou theast Mississippi p la teau  is p a r t  o f th é  n o rth ern  
fron t of th e  G ulf of Mexico n eu tra l p late , which possibly d rifted  northw estw ard  in 
connection w ith  th e  T ertia ry  orogenic m ovem ents in th e  G reater Antilles.

The various m arine transgressions during  th e  T ertia ry  are ascribed to  epeirogenic 
m ovem ents in th e  M ississippi em baym ent and  its  border-lands. These m ovem ents 
reached th e ir  clim ax in  Jackson  tim e, a fte r which th e  sea re trea ted  finally from  th e  
Mississippi em baym ent. E . N. T.

945. Reservoir Characteristics of R attlesnake Oil and Gasfield, San Ju an  County, New 
Mexico. H . H . H inson. B ull. Am er. Ass. Petrol. Geol., 1947, 31, 731-771.— The 
R attlesnake  oil and  gasfield is in th e  N avajo  In d ian  R eservation  ab ou t 7 m l southw est 
of Shiprock, in  San J u a n  County, northw estern  New Mexico, near th e  n o rthw est edge 
o f th e  San J u a n  Basin.

The s tru c tu re  of R a ttlesn ak e  is a  n o rth w est-so u th east-tren d in g  anticline, w ith  a 
series o f m inor highs along its  axis. The anticline has g reater s tru c tu ra l re lief w ith  
dep th , and  th e  lower beds th in  over th e  to p  of th e  s truc tu re . The dip of th e  older rocks 
is m uch greater on th e  w est flank of th e  s tru c tu re  th an  on th e  eas t flank. The axial 
p lane of th e  anticline is progressively fa rth e r w est w ith  dep th , and  th e  apex  o f th e  
antic line  is progressively fa rth e r sou th  w ith  depth .

T he thickness o f th e  sed im entary  rocks pen e tra ted  by  wells on th e  R a ttlesn ak e  field 
is abou t 7500 ft. A t th e  surface is th e  Mancos shale (700-800 ft), which all wells pene
tra te . U nder th is  is th e  D ako ta  sandstone, which is ab ou t 200 f t  th ick  and  from  which 
m ost of the  oil which has been produced, and  all th e  oil being produced a t  p resen t in 
th e  R attlesnake field have come. U nderlying th e  D ako ta  sandstone are several non- 
oil-bearing form ations : th e  M orrison form ation , th e  San R afael group, containing 
several form ations, th e  W ingate form ation, th e  Chinle fo rm ation, th e  Shinarum p 
conglom erate, th e  M oenkapi form ation, and  th e  C utler and  Rico form ations. Below 
th e  Rico form ation, a t  dep ths of approx im ate ly  5700 to  5800 f t is th e  H erm osa 
form ation, w ith  a thickness varying from  ab ou t 1050 to  1200 ft. This form ation has 
produced oil in th e  R attlesnake  field from  tw o wells. Lower identified s tra ta  are the  
Molas form ation, th e  O uray lim estone, which form s a  reservoir for helium -bearing
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n a tu ra l gas, th e  E lb e r t fo rm ation  an d  th e  Ignacio q u a rtz ite  which, being U pper Cam 
b rian  in  age, is th e  o ldest fo rm ation  reached.

Oil w as found in th e  D ak o ta  sandstone in  F e b ru a ry  1924. B y  1944 over 100 wells 
h ad  been drilled, and  ab o u t 36 were s till p roducing in  th e  field. This oil, w hich is 
h igh ly  volatile , m ay  have  a  g rav ity  as high as 76° A P I w hen fresh, b u t  quickly 
w eathers to  a  g ra v ity  o f ab o u t 60° to  64° A P I. U p  to  th e  end  o f 1945, th e  D ak o ta  
sandstone  h ad  p roduced  4,321,753 b rl of oil.

Com m ercial p roduction  w as ob tained  from  2 wells in  th e  H erm osa form ation. B e
tw een  th em  th ey  produced, from  tw o sep ara te  porous zones, 489,563 b rl of oil betw een 
1929 an d  1940.

A lthough  helium -bearing  n a tu ra l gas w as found  in  th e  O uray -L eadv ille  fo rm ation 
in  Ju n e  1942, th e  first gas well w as n o t com pleted  u n til a  year la te r. T he com position 
of th is  gas is very  u n usual because o f i ts  h igh  n itrogen  co n ten t. The helium  conten t 
is also high, and  in consequence th is  gas pool is being held  as a  helium  reserve b y  th e  
B ureau  of Mines, U .S. D ep artm en t o f th e  In te rio r. E . N . T.

946. Exceptional Oilfields in  Rocky M ountains Region of United States. C. E . Dobbin. 
B u ll. A m er. Ass. Petrol. Geol., 1947, 31, 797-823.— Oil accum ulations in  th e  R ocky  
M ounta in  a rea  have  a  wide range o f qualities and  v a ry  considerably  in  th e ir  geological 
occurrence. This p ap er deals w ith  rep resen tativ e  fields o f th is  a rea  th a t  produce oils 
o f h igh ly  d ivergen t character u nder re la tive ly  exceptional conditions. Oil ranging in 
g ra v ity  from  11° to  76° comes from  a ll varie ties of trap s  in  Low er M ississippian to  
Oligocene reservoir rocks. The fields described include dom es, s tra tig rap h ic  traps, 
h igh ly  folded anticlines, fau lted  dom es and  anticlines and , lastly , non-fau lted  anticlines 
an d  dom es. Oil from  pre-Ju rassic  s tra ta  is generally  heav y  while th a t  from  younger 
s t r a ta  is generally  ligh t, facts which in  th e  m ain  are c o n tra ry  to  conditions elsewhere. 
I t  is p o in ted  ou t th a t  th e  conditions of oil accum ulation  in  th e  R ocky  M ountain  region 
hav e  in  m an y  cases n o t been satisfac to rily  explained. E . N. T.

847. Geology and Geophysics of the Odem Oilfield, San Patricio  County, Texas. H .
M cCarver an d  L. G. W est. Geophys., 1947, 12, 13.— The early  ex p lo ra tion  o f th e  
Odem a rea  b y  geological, to rsion  balance, and  seism ograph m ethods w as followed in 
1938 b y  a  reflection seism ograph survey. On th e  basis of th is  la te r  w ork th e  discovery 
well was drilled  in  1939. The proven  lim its o f p roduction  conform ed closely to  the  
con tours of th e  seism ograph m ap. E . I .  R .

948. Oil Resources of South Am erica. Anon. World Petrol., Dec. 1946,17 (13), 54.— 
R eserves estim a tes  for South  A m erica have  been  m ade as follows : 3,700,000,000 b rl 
(Garfias, 1939), 5,200,000,000 b rl (B atem an, 1942), an d  7,000,000,000 b r l  (Gester, 
1944). O ppenheim  has suggested a  lim it o f 30,000,000,000 brl.

There are v a s t areas of form er m arine basins. L arge areas of A rgen tina  a re  u n tested , 
a n d  these  include th e  S an ta  Cruz and  M agellanes basins o f th e  sou th , th e  g rea t Chaco 
basin  o f th e  n o rth , an d  th e  a rea  along th e  A ndean  fro n t ranges.

M ost of Chile is geplogically unfavourable, b u t seeps have  been found  so u th  o f 52° 
la titu d e . Shallow wells have  found sm all accum ulations, an d  th e re  a re  12 stru c tu re s  
on T ierra  del Fuego. A w ildcat has found com m ercial p ro d u c tio n  a t  7428 f t. U ru 
guay  has one in te resting  sed im entary  basin . No p roduction  has been  found in  P a ra 
guay, b u t favourable stru c tu re s  m ay  ex ten d  in to  th is  co u n try  from  A rgen tina  and  
Bolivia. Bolivia has th ree  fields, and  has n o t been adeq u a te ly  tes ted . T he te rr i to ry  
o f Acre is viewed favourably . I t  has a  C retaceous T ertia ry  sequence like th a t  o f th e  
A gua Caliente field. The petro leum  possibilities o f th e  A m azon b asin  a re  unknow n, 
only  a  few te s ts  having been m ade in  th e  D evonian section. The P erm ian  I r a ty  shales 
of th e  P a ra n a  basin  are u ndoub ted ly  source rocks. T he ou ter p a r t  o f th e  basin  is 
overla in  b y  2000 f t  of lava.

F u rth e r  developm ents are possible in  th e  A gua C aliente region and  also in no rth w est 
Peru . T he form er area  is very  difficult of access. T here a re  oil-possibilities eas t and  
w est of th e  Andes in E cuador. F avourab le  s tru c tu res  have  been loca ted  in  th e  east, 
and  th ere  is a  th ick  T ertia ry  sequence. The Llanos of Colombia m ay  p rove oil-bearing, 
an d  o th er areas outside th e  M agdalena valley  m ay  give production . M any areas in 
easte rn  an d  w estern  Venezuela will u ltim ate ly  give oil.

A t p resen t th ir te en  m ajor geological areas are giving oil in South  A m erica. 90%
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of th e  p roduction  is from  th e  T ertiary , th e  rest is m ainly  from  the  Cretaceous. Source 
rocks are know n chiefly in  th e  T ertiary , and  to  a  less ex ten t in  th e  Cretaceous and 
D evonian. Folds and  s tra tig raph ic  trap s  provide th e  chief sites of oil accum ulation.

A m ap shows th e  m ain  petroliferous basins and  th e  principal oilfields. G. D. H .

949. Oil Strike Reported in  Third Chilean W ell. Anon. Oil Gas ./., 9.11.46, 45 (27),
40.— No. 3 Spring H ill is now giving high-grade oil a fte r first giving gas alone.

G. D. H .

950. Development of A m ana Field in  Venezuela. R . W atson. Petrol. Engr, Oct. 
1946, 18 (1), 93.— The first producer a t  A m ana was drilled in 1928, oil being found a t  
4100 ft. The second producer, A m ana No. 3, was drilled to  5300 ft, and  production  
was obtained from  two Eocene sands betw een 3188 and  3955 ft. 31° A P I oil was 
produced a t  400-500 b rl/day . G. D. H .

951. Exploration of Orinoco Delta F raught with Difficulties of Terrain and Climate.
P . Reed. Oil Gas J ., 14.9.46, 45 (19), 64.— The oil possibilities of th e  Orinoco D elta  
have long been know n from  seeps, asphalt lakes, th e  wells a t  Pedernales, th e  p rox im ity  
o f th e  T rin idad  oilfields, and  th e  presence of a  g reat thickness of sedim ents. However, 
th e  sw am py a rea  w ith  its  m any  difficulties has de terred  oil companies. R ichm ond 
proposes to  m ake a seismic survey. E xperience shows th a t  deep piles m ay  be needed 
for well foundations. B oats and  m arsh  buggies are essential. Some seismic work has 
been done.

B eneath  th e  R ecent an d  Pleistocene form ations of th e  de lta  there  are believed to  be 
8000 f t  of T ertiary  sandstones and  lim estones possibly resting  on Cretaceous lim estones 
which overlie th e  basem ent.

Pedernales has produced over 9,000,000 brl of oil from  depths o f 5000-6000 ft.
G. D. H .

952. Geosynclines, Their Structure, H istory, and Laws of Development. V. V. Belous-
sov and  V. Gsovsky. B ull. Soc. des Naturalistes de Moscou, 1945, New Ser., 50, Sect. 
Geol., 20 (5-6), 130-164.—D uring C am brian and  Ordovician tim es th e  Caledonian 
geosyncline of th e  B ritish  Isles was divided in to  four subsidiary geosynclines, each up 
to  100 km  wide— th e  N o rth  Scottish, G irvanian, and  E ttr ick  Bridge geosynclines ran  
n o rtheast-sou thw est, and  th e  southernm ost geosyncline was curved, being convex to  
th e  southeast, and  having th e  Lake D istric t a t  its  n o rth ern  end where there  m ay  have 
been a connection w ith  th e  E ttr ick  Bridge geosyncline. A geanticline from  South 
W ales to  th e  Pennines separated  the  W elsh depression from  th e  B rab an t geosyncline. 
The Lewis up lift separated  th e  n o rth  Scottish depression from  o ther geosynclines which 
m ay  have lain  in  th e  A tlantic  area to  th e  northw est. The depressions sank and  extended 
during th e  Cam brian an d  Ordovician, while th e  in tervening uplifts were denuded.

The lower beds (Cambrian) are chiefly elastics, b u t th e  Arenig and  Lower B ala have 
rocks of volcanic origin. Lim estones appear in  th e  U pper Bala. I n  th e  U pper 
L landovery new areas o f up lift and  denudation  appeared in  th e  cen tral p a r ts  of some 
of th e  form er downw arps, and  around  these th ick  series of flysch sedim ents were 
formed. A t th e  sam e tim e old geanticlines were subm erged. The cen tra l up lifts  
expanded and  a t  th e  beginning o f th e  D evonian th e  earlier geosynclines h ad  d is
appeared. O utw ard  m igration  of th e  peripheral downw arpings led to  subm ergence of 
form er geanticlines. The growing m ountains provided a large volum e o f coarse 
elastics, which a t  tim es exceeded th e  ra te  of sinking in  subm erged areas, leading to  
extensive fo rm ation  of con tinen ta l deposits. In  th e  downw arps there  were some 
volcanic outpourings.

The zone of folding m oved w ith  th e  expansion of th e  cen tral uplifts. A fter th e  
Caldeonian diastrophism  th e  geosynclinal'area of th e  B ritish  Isles was replaced by  a 
geanticline.

The Caledonian geosyncline of th e  B ritish  Isles differs from  other geosynclines in its 
weak folding, absence of overth rusting , absence of batho lith s in  th e  cores of th e  anti- 
clinoria, absence of in te rnal depressions due to  sinking of th e  vau lts of th e  anticlinoria, 
and th e  sm all am plitude of th e  post-inversion up lift of th e  subsid iary  geosynclines.

G. D. H .
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953. Study oi the M icro-Fauna of the  Gensac Field (H aute-G aronne). J .  Sigal. Rev. 
In st, jrang. Petrole et A n n . des Comb, liq., Oct. 1946, 1 (1), 16-32.— Gensac lies 20 km  
n orth w est of Saint-G auderis. Sm all outcrops of M aestrichtian  and  D an ian  occur 
su rrounded  b y  M io-Pliocene and  Q uaternary . 3 wells have been drilled, No. 1 and  
No. 3 being near th e  axis of th e  s tru c tu re , and  No. 2, 1-5 km  aw ay. No. 2 h ad  a  con
siderable nu m b er o f cores, especially below  800 m .

T he cores were tre a te d  in  order to  recover th e  m icro-faunas, consisting of fo ram in i-  
fera  an d  ostracods. A series of charts  have  been constructed  showing th e  d istrib u tio n  
an d  degree of abundance of various genera, while d iagram s have  been p rep ared  showing 
th e  proportion  of various species of Qlobotruncana a t  d ifferent d ep th s in No. 2. Studies 
o f th e  species of th e  la tte r  confirm  th e  deductions d raw n from  stud ies o f th e  en tire  
fauna. . G. D. FI-

954. Post-w ar Development Progressing in  H olland’s Coevorden Field. Anon. World 
Petrol., Nov. 1946, 17 (12), 66.— T races o f oil were found in  H olland in  1923 in  sinking 
a  shaft to  th e  Coal M easures a t  W intersw ijk .

A gravim etric  survey  o f th e  n o rth eastern  provinces w as followed by  a  dozen core
holes ab o u t 1300 f t  deep. These showed a  b road  s tru c tu re  w est of Coevorden.

In  1939 th e  G erm ans discovered a  gasfield in  th e  Z echstein on an  eas t-w est s tru c tu re  
near B entheim .

F u rth e r  gravim etric  w ork was und ertak en , to gether w ith  re frac tion  w ork and  core 
drilling, in  an  a rea  which ex tended  as far w est as D elft. The G erm ans discovered an 
easte rly  con tinuation  of th e  s tru c tu re  know n w est of Coevorden. In  1942 a  second well 
w as com m enced 5 m l eas t of Coevorden, and  in  1943 th is  cored a  th in  oil zone in  the  
P o rtlan d  a t  2900 ft. The well w ent to  4172 f t  in  th e  Lias. A  sm all am o u n t of oil was 
pum ped from  th is  well. The G erm ans drilled a  well n ear Em lichheim  and  in  1943 th is 
was reported  to  have produced heavy  oil a t  th e  ra te  o f 240 b rl/d a y  from  a  100-ft sand 
topped  a t  2560 ft. A well on th e  n o rth  flank found 90 f t  o f fine loose o il-sa tu rated  oil 
sand  an d  was capable o f flowing, b u t rap id ly  declined due to  w ax  an d  san d  in  the  
tub ing . The G erm ans h ad  com pleted ab o u t 7 wells a t  th e  tim e o f th e  collapse in  1945. 
In  M ay 1946 there  were eight producers an d  tw o failures.

D ips are gentle and  fau lts  num erous. The lim its of th e  field are know n in th e  west.
The crude is h ighly paraffinic and  viscous. In  M ay 1946 th e  da ily  o u tp u t was 

760 brl. The G erm an p a r t  of th e  field w as rep o rted  to  produce 350 b rl/d ay .
A well in  H olland w est of th e  B entheim  gasfield has found only doubt ful traces o f gas, 

b u t has n o t reached th e  Zechstein. G. D . H .

955. On the Comparative Lithological Method and its U rgent Tasks. N . M. S trakhov . 
B u ll. Soc. des N aturalistes de Moscou, 1945, N ew  Ser., 50, Sect. Geol., 20 (3-4), 34-49.—  
A com parison o f ancien t sedim ents w ith  each o th er an d  w ith  recen t sed im ents allows 
th e  fo rm ation  o f ideas ab o u t specific features in  th e  p a s t h is to ry  o f th e  e a rth , an d  th e  
evolution  of th e  earth .

Im p o rta n t tasks aw aiting  a tta c k  b y  th e  m ethods of com parative  litho logy  include 
th e  accum ulation  of d a ta  concerning sedim ents and  ■sedimentation in  m odern  seas, 
especially in th e  shelf zones, studies o f deposition  in th e  C aspian, th e  B lack  Sea, and  
lakes in a rid  zones, such as B alkash  and  K ulundinskye. A consisten t descrip tion  of 
ancien t sedim ents and  o f th e ir m ode o f fo rm ation is required . G. D. H .

956. On the Buried Hercynides Eastw ard  from  the  Caspian. A. L. Y anshine. B u ll. 
Soc. des Naturalistes de Moscou, 1945, N ew  Ser., 50, Sect. Geol., 20 (5-6), 30-54.— G ravi
m etric  d a ta  in w estern K azak h stan  reveal a s trip  o f positive anom alies ru nn ing  n o rth  
from  M angyshlak, across th e  B uzachi peninsula and  th e  n o rth ern  p a r t  o f  th e  U s ty u rt 
p la teau . I n  th e  eas t i t  is connected w ith  a  s trip  o f sim ilar anom alies o f th e  Sultan- 
U iz-D ag range and  o ther ranges o f th e  sou th  T ian-Shan. On th e  basis o f these  d a ta  i t  
was supposed th a t  buried  H ercyn ian  ranges connecting th e  T ian-Shan  w ith  th e  
E u ro p ean  H ercynides pass th ro u g h  th e  U s ty u rt  and  th e  B uzachi peninsula.

Coarse deposits in  th e  Perm ian, Triassic, and  Ju rassic  suggest th a t  th e  a rea  u n d e r
going denudation  lay  betw een M angyshlak and  th e  E m b a  region, for th e  form er w as an  
a rea  of deposition. U pper Ju rassic  and Lower C retaceous facies again  ind ica te  a  s trip  
o f land  betw een M angyshlak and  th e  lower p a r t  o f th e  E m ba. The lan d  w as su b 
m erged from  T uron ian  tim es onw ards,
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The n a tu re  o f th e  rocks in  th e  buried  s trip  of Palaeozoic is shown b y  pebbles in the  
Perm ian  and  Mesozoic o f M angyshlak and  th e  E m b a  region. There are quartzose 
rocks, c rystalline  schists, igneous rocks, and  m icaceous sandstones. The A lbian rocks 
of eas te rn  M angyshlak have rounded fragm ents of argillaceous schists w ith  rem nan ts 
o f Lower Carboniferous fossils.

M ost o f th e  P erm ian  and  Triassic exposures of M angyshlak show northw est—so u th 
eas t folds, while th e  T ertia ry  folds are m ore nearly  east-w est. The general position  of 
th e  buried  s trip  o f Palaeozoic seems to  correspond w ith  th e  oldest strikes of M angyshlak. 
F a r th e r  so u th  o ther strip s of folded Palaeozoic lay.

The H ercynides of th e  M ugodjars and  th e  buried  H ercynides betw een M angyshlak 
and  th e  E m b a  region represen t tw o branches of th e  Palaeozoic system  Of th e  south  
T ian-Shan. G. D . H .

957. Geological s tru c tu re  of the Don-bend. N . I .  Voronin. B ull. Soc. des N aturalistes 
de Moscou, 1945, N ew  Ser., 50, Sect. Geol., 20 (3-4), 72-95.— Palaeozoic beds are exposed 
in th e  core o f th e  gentle n o rth -n o rth e as t strik ing  anticline of th e  D on-bend. Mesozoic 
beds occur on th e  flanks. The w estern lim b of th e  anticline has a  com plication in the  
form  of a  sharp  subsid iary  syncline which passes in to  a  flexure and  a  fault. There is a 
lower series of lim estones, calcareous breccias, clays, m arls, and  sandstones, some of 
these  beds being of th e  U ralian  division o f th e  Carboniferous. O verlying these trans- 
gressively are a  conglom erate an d  variegated  sandy clays, and  sandstones w ith  silicified 
wood. The succeeding beds consist of sands, clays, glauconitic sands, chalk  and  chalky 
m arls, and  grey clays.

T he Carboniferous beds have been correlated  w ith  sim ilar beds on th e  river Archeda.
G. D. H .

958. Upper Palaeozoic Flyseh of the  River Juriazan . A. J .  Ossipova. B ull. Soc. des 
Naturalistes de Moscou, 1945, N ew  Ser., 50, Sect. Geol., 20 (3-4), 111-119.— The fusu- 
linid fauna of th e  section described perm its its  assignm ent to  th e  horizon of Psdudo- 
fu su lin a  moelleri Schellw. The section is exposed on th e  righ t bank  of th e  Ju riazan  
a t  M oussatova. I ts  thickness is g reat, discordances are lacking, th e  sedim entation  is 
rhy thm ic, an d  th e  am ounts of different types o f deposits are lim ited. The faim a is 
poor, and  includes ammonites, nautiloids, pelecypods, bryozoa, and  jusulin idae. 
Specimens of th e  first th ree  types occur in  th e  clays and  concretions, while jusu lin idae  
and  bryozoa are found in  th e  lim estones which a t  tim es replace th e  sandstones o f th e  
first phase of th e  rhy thm . H ieroglyphs and  ripple m arks are p resen t, and  rem ains of 
te rrestria l vegetation . The m ineral grains are poorly rounded, an d  th e  felspars are 
fresh, poin ting  to  little  tran sp o rt.

E ach  rh y th m  consists of th ree  p a rts . A t th e  base are sm all or m edium  sand  grains. 
There is a gradual passage to  th e  second p a r t  w ith  fine sandstones and  th en  to  th e  th ird  
p a r t  m arked  by calcareous clays. A t tim es th e  rh y th m  is incom plete, th e  first or 
second p a r t  being absen t. Occasionally th e  first p a r t  is m arked  by  fusulinid lim estones. 
The change from  th e  th ird  p a r t  to  th e  first indicates a  m arked  change in conditions of 
sed im en ta tio n ; often  th e  surface o f th e  clay is irregu lar due to  in te rru p tio n  in  sedi
m entation . The rh y th m  is n o t seasonal, for th e  th ickness is too  g r e a t ; varia tions in 
th e  sun m ay  be th e  cause. N evertheless, th e  full section was p robably  form ed rap id ly  
for th e  quickly evolving am m onites an d  fusulinidae show th e  sam e ty p es th roughou t.

G. D. H .

959. Tectonics and S tructure of the Moscow Palaeozoic Depression. V. A. Joukou . 
B ull. Soc. des Naturalistes de Moscou, 1945, N ew  Ser., 50, Sect. Geol., 20 (5-6), 74—92.— 
The axis o f th e  depression first runs sou thw est-n o rth east an d  th en  tu rn s  along the  
T im an foothills running n o rth  and  northw est to  Tcheshskaia B ay  on th e  K an in  pen in 
sula. The axis is read ily  shown b y  th e  Triassic, Ju rassic , an d  Cretaceous deposits in  
th e  in terior of th e  basin. The n o rth ern  lim its o f th e  basin are m arked  by  outcrops of 
crystalline an d  C am brian rocks on  th e  K an in  peninsula.

The broad synclinal s tru c tu re  o f th e  Moscow basin is modified by  local up lifts and  
depressions, th e  tren d s of which are generally parallel to  th e  axis of the  m ain  depres
sion. The O k a-T sna  high is betw een th e  R iazan -K o stro m a  and  M oksha-O ka dow n
warps in  th e  sou thern  p a r t  o f th e  b a s in ; in  th e  n o rthern  p a r t  are the  Soligalitch- 
Sukhona high, th e  V iatka high w ith  th e  Tcheboksary downwarp, and th e  V ia tka  and
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Sysolsk-V ytchegodsk highs. The am plitude of these  featu res m ay  am o u n t to  200 m. 
The core o f th e  O ka-T sn a  featu re  consists of Middle and  U pper D evonian  beds resting  
d irectly  on th e  crystalline  basem ent. C arboniferous and  P erm ian  deposits overlie the  
D evonian.

There is evidence th a t  th e  sinking o f th e  Moscow basin  h ad  begun in  M iddle D evonian 
tim es, an d  reached its  m axim um  ra te  in  U pper D evonian tim es, and  continued  w ith  
less in ten sity  in to  th e  Mesozoic. The area  of m ost rap id  sinking v a ried  w ith  tim e. 
Local dow nw arps and  highs are possibly associated  w ith  basem en t fau lts. G. D. H .

*
S60. Ground Features of the  Middle T im an Structure. P . E . Offm an. B u ll. Soc. des 
N aturalistes de M oscou, 1945, N ew  Ser., 50, Sect. Oeol., 20 (5-6), 55-73.— The base of 
th e  T im an stru c tu re  consists o f m etam orphics, an d  above are D evonian and  C arboni
ferous form ations. The s tru c tu re  rises above th e  ad jacen t synclines. The U pper 
Palaeozoic shows steps going dow n to  th e  synclines. T here a re  ind ications th a t  the  
stru c tu re  is largely due to  v e rtica l m ovem ents. Sm all dom es frequen tly  occur on the  
steps, and  oil and  gas are associated  w ith  them . *G. D. H .

961. R eplacem ent Dolomites in  the  Upper Palaeozoic of the U ral and Volga Regions.
G. I .  T heodorovitch. B ull. Soc. des N atiiralistes de Moscou, 1945, N ew  Ser., 50, Sect. 
Oeol., 20 (3-4), 105-110.— R eplacem ent dolom ites tak e  th e  p lace o f m icrogranules of 
calcium  carbonate . M ost dolom itic lim estones are characterized  b y  idom orphism  of 
th e  dolom ite rhom bohedra  which are of a lm ost uniform  size, especially  in  cases of 
incom plete dolom itization. W hen th e re  is com plete do lom itization  th e  dolom ite 
rhom bohedra  are im perfect.

B ased on in te rn a l s tru c tu re  th e  following ty p es o f rep lacem ent dolom ites can  be 
distinguished : (a) hom ogeneous grains, (6) grains w ith  a  p u re r m arg in  (c) grains w ith 
a  core, (d) zoned grains, and  (e) grains w ith  inclusions in  th e  peripheral zones.

P rim ary  dolom itic grains can be recognized, as well as those form ed in  consolidated 
deposits. The degree of idiom orphism  o f grains of dolom ite is a  func tion  o f th e  ex ten t 
o f consolidation in  th e  sedim ents dolom itized. G. D. H .

962. Tectonics of U ralian  K arataou  and the Oil Zone of K asayak. B .M . K eller. B ull. 
Soc des N aturalistes de Moscou, 1945, N ew  Ser., 50, Sect. Oeol., 20 (5—6), 93—114.— The 
K a ra tao u  u p lift lies in  th e  basin  of th e  Sym  an d  Jo u riazan  rivers.. In te rn a lly  i t  shows 
a  series o f frac tu red  brachy-anticlines. The n o rth w est p a r t  is sim ple in  s tru c tu re  
having only tw o m onoclinal blocks. The u p lift is due to  v e rtica l m ovem ents which 
led to  g reat frac tu res a round  th e  m arg in  and  b reak  u p  th e  cen tra l p a r t.  M ovem ent 
began in  Perm ian  tim es.

South of th e  K a ra tao u  u p lift is th e  p re-U ral depression an d  th e  edge o f th e  R ussian 
p latfo rm , th e  tw o principal featu res of th e  n o rth e rn  U ra l area. A t th e  edges o f these 
tw o zones are Lower P erm ian  reefs, w hich are  believed to  be  connected  w ith  brachy- 
anticlines. W hen  highs crow ned b y  reefs lie in  subsid ing  areas th e y  a re  o f  special 
in te res t from  th e  p o in t of view of oil accum ulation . A t th e  base an d  betw een th e  reefs 
are th in  m arly  lim estones and  dolom ites. This is co n tra ry  to  m an y  beliefs concerning 
sinking areas. G. D. H .

963. China—Its Fu ture  in  Petroleum . A. D. Small. Petrol. E ngr, O ct. 1946, 18 (1), 
98.— In  T aiw an geophysical exploration  of a lluvium -covered areas w ill be  necessary. 
Beds o f T ertia ry  age are p resen t. O f seven stru c tu res  te s ted  th ree  have  p roduced  oil 
com m ercially— Shikukoko, K insui, an d  C hikutozaki. These stru c tu res , toge th e r w ith 
C hikuto, G yuzan, R okusyukei, an d  T osh ikyaku  are in  th e  footh ills of th e  m ountains. 
The steeper folds have  dips of 70-80°, and  th e  gen tler folds 30-35°. 224 wells have
been drilled  an d  143 have  produced oil or gas. The deepest te s t  w as 9900 ft. The 
th ree  producing stru c tu res  have  averaged 2500 b rl o f o il/m on th -and  193,609,390 cu. ft. 
o f gas/m on th , from  1936 to  1945. E ach  field has th ree  to  seven p roducing  sands of
low porosity  and  perm eability . Thicknessfes range 30-140 ft.

T he m ain  exposures in th e  Szechuan basin  a re  Cretaceous, w ith  older beds on th e  
up lifts. Oil has been no ted  in  th e  Cretaceous (especially lower), th e  U p p er an d  Lower 
Ju rass ic , an d  th e  U pper Triassic. A bout a  h u ndred  antic lines have  been m apped , 
m ain ly  in th e  east an d  south . Shikyoukou No. 1 is on  a  n o rth -so u th  an tic line  which 
has easte rly  dips of 15° and  w esterly  dips o f 35-55°. I t  is ab o u t 25 m l long an d  7 m l
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wide. A seepage o f oil occurs. The well was com pleted in a  Triassic lim estone a t  
3690 ft, and  on te s t  gave 500,000 cu. ft. of gas per day.

Shentengshan No. 2 gives gas from  th e  T rias a t  2468 ft. The anticline trends 
n o rth east-so u th w est, is 7 m l long and  2 m l wide ; and  has flank dips o f 10-16° to  th e  
sou theast an d  15-36° to  th e  northw est. The flow was 5,000,000 cu. f t./d ay .

A te s t is being drilled on th e  K iaugyu stru c tu re  where there  is an  oil seep.
The folds of th e  K ansu  basin are in  T ertiary  beds. Much of th e  centre of th e  basin 

is covered w ith  th ick  Q u arte rn a ry  deposits. A n oilfield has been developed a t  Lao- 
chunm iao where there  are seeps. 26 wells have been drilled since 1939. A num ber of 
producing sands occur. Some 12 wells are averaging 120 b rl/d a y  each. The producing 
area  m ay  éover 1375 acres, an d  th e  reserves m ay  be 89-100 m illion brl. The oil is 
very  w axy. I t  is likely th a t  th e  W enchushan and  Minho struc tu res will be tested .

G. D. H.

G eophysics and G eochem ical P rospecting .
964. Gravity-M eter Survey of the  K ettlem an H ills-Lost Hills Trend, California. L. “H.
Boyd. Oeophys., 1946, 11, 121.— Maps from  a  g rav ity  survey over th e  K e ttlem an  
H ills-L ost H ills A rea are com pared w ith  previously published subsurface contours 
and  cross sections. These show th a t  th e  th ree  K e ttlem an  H ills Domes each produce 
a  strong an d  definite g rav ity  high while th e  L ost H ills Anticline produces a  very  clear 
an d  closely corresponding g rav ity  low. The paper po in ts o u t th e  probable cause of 
th is  unusual featu re  as being a  tran s itio n  w ith in  th e  R eef R idge Form ation  from  punky , 
diatom aceous shale a t  L ost H ills to  clays and  sands a t  K e ttlem an  H ills. E . I . R .

965. Refraction Exploration in  W est Texas. S. H arris  and  G. Peabody. Oeophys., 
1946, 11, 52.— A brief h istorical account of th e  developm ent of th e  refraction  technique 
is given in  th is  paper. The differences betw een th e  earlier m ethods and  th e  m odern 
correlation m ethods (as used in  W est Texas) are clearly  explained. E . I .  R .

966. Geophysical History of the Lovell Lake Oilfield, Jefferson County, Texas. A. P .
W endler. Oeophys., 1946, 11, 302.— The following geophysical surveys lead to  th e  
drilling of th e  discovery well of th e  Lovell Lake oilfield in  1938 : to rsion  balance 1929, 
refraction fan shooting 1929, reflection seism ograph 1933, 1935, an d  g rav ity  m eter 
regional survey 1936. The results o f these surveys an d  a  deta iled  reflection seismic 
survey carried ou t in 1938 a fte r th e  discovery well h ad  been drilled, are given.

E . I . R.

967. A Resistolog Survey of the Loma Alto-Seven Sisters Area of McMullen and Duval 
Counties, Texas. T. S. W est and  C. C. Beacham . Geophys., 1946, 11, 491.— The 
au tho rs claim  th a t  th e  electrical properties of th e  deep horizons can be determ ined  m ore 
accurately  b y  th e ir  Resistolog M ethod as th e  effect o f shallow inhom ogeneities are 
elim inated b y  th is  procedure. The principle of th e  m ethod  and  th e  resu lts o f an  
experim ental survey over th e  know n Lom a A lto-Seven Sisters fields are given.

E . I . R.

968. Geophysical Operations in  K uw ait. P . H . B oots and  A. H . McKee. Oeophys., 
1946, 11, 164.— This paper describes a  geophysical survey th a t  w as successful in  d is
covering oil in  K uw ait on th e  Persian  Gulf. G ravim eters and  Schm idt vertical 
m agnetom eters were used for reconnaissance purposes an d  th e  reflection seism ograph 
for detailed w ork in  selected areas. The organization o f th e  p a rty , speed o f w orking 
in an  unexplored area, and  th e  m anner in  which th e  operations were ad ap ted  to  su it 
the  clim atic conditions and  custom s of th e  people a re  dealt w ith. The geophysical 
results, however, are no t included. E . I .  R .

969. In terpreta tion  of Isostatic Anomalies South of Java, Using Integral Equations and 
Crustal Deform ation Theories. C. W . H orton . Oeophys., 1946, 11, 183.— The g rav ity  
m easurem ents o f Vening Meinesz show th e  existence of a  sym m etric be lt of negative 
g rav ity  anom alies sou th  of Ja v a . The m ass d istribu tion  on a  surface 40 km  deep 
which will explain th e  observed anom alies is determ ined by  m eans of an  in tegral 
equation . This m ass d istribu tion  is in te rp reted  as resulting from  th e  deform ation of
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a  crust no rm ally  40 km  th ick . Some com m ents a re  also m ade on Gu n n ’s th eo ry  of 
m o u n ta in  fo rm ation . E . I .  R .

970. P lanning of a  Foreign Geophysical Operation. H . M. D aw son. Geophys., 1946, 
11. 435.— T he v ita l  questions o f advance p rep ara tio n , equ ipm en t requ ired , an d  supply  
system  for foreign geophysical operations a re  th o rough ly  discussed. In  p a rticu la r, th e  
au th o r stresses th e  im portance o f hav ing  th e  a rea  th o rough ly  inspected  b y  a  com peten t 
and  experienced m an  before th e  d e ta ils  o f  th e  exp lo ra tion  program m e are  considered.

E . I .  R .

971. Review of Geophysical Methods, Devices, and Procedures. C. H . D resbach  and 
P . W eaver. Oil Gas J . ,  2.11.46. 45 (26), 79.— In  every  p a r t  o f U .S.A . w here th ere  sire 
oilfield»; geophysical p rospecting  has been  tried . A t first geography alone led  to  th e  
choice o f te rr i to ry  an d  no a tte n tio n  w as p a id  to  th e  su itab ility  o f th e  geophysical 
m eth o d  to  th e  ty p e  o f s tru c tu re  involved, an d  therefore  th e  in itia l w ork w as frequently  
d isappointing . O n th e  G ulf Coast w here th e  search  w as for sa lt p lugs th e  g rav ity  and  
refrac tion  m ethods were su itab le  an d  th e  finding ra te  w as good. E lsew here progress 
w as n o t sa tisfac to ry  u n til th e  ap p ro p ria te  m efhod w as em ployed. G. D . H .

972. E stim ating Depth and Excess-M ass of Point-Sourees and H orizontal Line-Sources 
in  Gravity Prospecting. E . G. K ogbetlian tz . Geophys., 1946, 11, 195.— This paper 
gives solutions for th e  po in t- an d  line-m ass g rav ita tio n a l anom alies. T he de term ina
tio n  o f th e  d ep th , to ta l  excess m ass, an d  error in  th e  regional d a tu m  assum ed are 
de te rm ined from  th e  observed anom aly  b y  th e  use o f  m om ents o f g rav ity . E . I .  R .

973. D epth-Displacem ent Slide Rule. W . R . F illippone. Geophys., 1946, 11, 92.—  
A  slide ru le  is described, based  on formulas for circular a re  ra y  p a th s , to  com pute  dep th  
an d  d isplacem ent of seismic reflectors w hen tim e o f reflection, angle o f  d ip  an d  velocity— 
d ep th  d is trib u tio n  are  know n. The ru le m ay  be used  to  com pute  ho rizo n ta l a n d  v e rti
cal disp lacem ent for reflectors on p o in t-p lo tted  sections i f  d ips do n o t exceed 15°. 
An a lte rn a tiv e  is a m odification o f a s ta n d a rd  log-log  tr ig  slide ru le, which serves th e  
sam e purpose. E . I .  R .

974. The Efiect of Velocity of D etonation on the  Efficiency of Explosives Used in  Seismic 
Prospecting. J .  T aylor, G. M orris, an d  T. C. R ichards. Geophys., 1946, 11, 350.—  
F ie ld  te s ts  have  show n th a t  no  significant difference in  am p litu d e  o r frequency  o f th e  
first a rriva ls o f  re frac ted  w aves a t  d istances from  6000 to  20,000 f t ,  is fo u n d  from  
explosives hav ing  velocities o f d e to n a tio n  in  th e  range  7500 to  1100 m /sec  or powers 
from  61%  to  85%  b lasting  gelatine. W hen  a  deflagrating  explosive w as em ployed 
th ere  w as only  a  v ery  sm all decrease in  th e  am plitude  o f th e  re frac ted  w ave.

E . I .  R .

975. E lectrical Methods in  Oil Exploration. Y. G. G abriel. Petrol. Engr, O ct. 1946, 
18 (1), 216.— There, is a  wide v a ria tio n  in  rock  re s is tiv ity  depending on  th e  lithology 
an d  on th e  age o f th e  rocks. This renders in te rp re ta tio n  difficult. Jo in tin g  an d  com 
pression m ay  also influence th e  electrical p roperties, an d  e lectrical an iso tro p y  m av  be 
p resen t. The degree o f cem entation  affects th e  po ro sity  a n d  w ith  i t  th e  resistiv ity , 
a n d  th e  n a tu re  and  am oun t o f fluid in  th e  pores is  o f  g rea t im p o rtan ce  in  th is  connexion. 
T he tem p era tu re  g rad ien t also is im p o rtan t, an d  bu ria l to  6000 f t  m a y  ha lve  th e  
resistiv ity .

I t  has been concluded th a t  a  com prehensive th ree-dim ensional analysis o f  th e  resu lts  
o f electrical m easurem ents is n o t y e t  p racticab le .

Claims for th e  d irect de tection  o f o il-bearing rocks b y  e lectrical m ethods h av e  been 
m ade to  a  m axim um  d ep th  o f 6000 f t. These claim s are  based  on re s is tiv ity  differences 
betw een p roductive  and  non-productive  sands, a n d  on com parison w ith  observations in  
know n oilfield areas.

The presence of recognizable electrical key  horizons in  m an y  areas m akes e lectrical 
m ethods valuab le  in  th e  search for favourab le  oil s tru c tu res . E lectro -m agnetic  an d  
radio-frequency, an d  im proved e lectrical tran s ien t techniques m ay  p rove to  b e  o f 
v alue  in  investigations. G. D. H .
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976. E lectric Field of an  Oscillating Dipole on the Surface of a  Two Layer E arth . A.
W olf. Oeophys., 1946, 11, 518.— The electric field of a  low-frequency oscillator p laced 
on th e  surface o f a  tw o-layer ea rth  is determ ined in  tw o special cases, nam ely, th e  case 
in  which th e  conductiv ities o f th e  tw o layers are nearly  equal, and  th e  case in  which th e  
lower layer is a  perfect insu lato r. E . I. R .

977. On the Use of Electrom agnetic W aves in Geophysical Prospecting. C. W . H orton. 
Oeophys., 1946, 11, 505.— A n approxim ate  analysis o f th e  behaviour o f electrom agnetic 
waves in  a conducting m edium  is given. The approxim ations consist o f replacing pairs 
of electrodes b y  dipoles and  o f using only th e  first order images in th e  case o f a  layered 
earth . I t  is shown th a t  u nder certa in  conditions one can m easure th e  dep th  o f an 
electrical in terface 6000 f t  deep by  m eans o f electrom agnetic waves. I t  is fu rth er 
shown th a t  even a  th in  layer o f sa lt w ater or oil-bearing sand  a t  a  dep th  of 6000 ft 
gives a n  effect th a t  is easily m easurable. E . I .  R .

978. Fluorescent Techniques in  Petroleum  Exploration. J .  de M ent. Geophys., 1947, 
12, 72.— New m ethods o f petro leum  location, detection, and  analysis, based on the  
fluorescence characteristic  shown b y  all crude oils are described. A  b rie f review  is 
given of th e  available techniques and  instrum en ts used  in  fluoroehemieal analysis, and 
em phasis is placed on fluorographic exploration  by  m eans of sub-surface soil sam ples, 
as well as th e  fluorologging of wells. The au th o r has n o t lim ited him self to  a  review of 
th e  field, b u t has also po in ted  out, on  th e  basis of th e  existing d a ta  of fluorochem istry, 
approaches to  problem s in  th e  petroleum  field which have proved successful in  o ther 
branches o f rad ia tio n  science. A very  com plete list o f references is given.

E . I . R .

979. Am biguity in  Gravity In terpretation . D. C. Skeels. Geophys., 1947, 12, 43.—  
I t  is shown th a t  con trary  to  w hat is s ta te d  and  im plied in  m uch o f th e  lite ra tu re , 
g rav ity  and  m agnetic d a ta  cannot, o f them selves, be in te rp re ted  uniquely. I t  is 
shown by  m eans o f a  tw o-dim ensional exam ple th a t  for a  given anom aly and  a  given 
density  con trast a  wide range o f possible in te rp reta tio n s can  be m ade, a t  various 
depths, and  th a t  whereas there  is a  m axim um  dep th  for th e  solution th e  minimum  
d ep th  is zero. E . I .  R .

980. Diving Bell for Underwater Gravimeter Operation. E . W . Frow e. Geophys., 
1947, 12, 1.— The recent developm ent o f a  diving bell, designed to  carry  a  grav im eter 
an d  observer, enables th e  geophysicist to  m ake correct g rav ity  observations on a  river, 
lake, or ocean floor. The s tru c tu ra l features and  re la ted  equipm ent of a  bell designed 
to  operate in  dep ths o f w ater up  to  250 f t  are described. D a ta  tak en  from  ad jacen t 
land  an d  sea areas have been contoured and  th e  sm oothness of these contours indicates 
th a t  th e  underw ater g rav ity  readings are entirely  reliable. E . I. R.

981. Disturbing Factors in  Geochemical Prospecting. S. J .  P irson. Geophys., 1946, 
11, 312.— A review  o f th e  resu lts of over 3000 m easurem ents o f soil e thane  em anation  
ra te  m ade over th e  p a s t 5 years has revealed a  num ber o f conclusions which have  an 
im p ortan t bearing on th e  va lid ity  o f geochemical m ethods of prospecting for oil and 
gasfields. A num ber o f factors have been found to  be h ighly d isturbing, nam ely  : 
e a rth  topography, ground-w ater percolation and  seepage, barom etric  pressure v a ria 
tions, etc. These effects resu lt in  fluctuations o f th e  ra te  o f escape of hyrdocarbons 
accom panied by horizontal shifts of leakage which giye rise to  th e  creation  of artificial 
leakage highs a ltogether m eaningless from  th e  po in t o f view  o f oil and  gas accum ulation 
a t  d ep th . C ertain qualita tive  rules are given for correcting for such d istu rb ing  factors.

E . I .  R .

982. The Airborne M agnetom eter. G, Muffly. Geophys., 1946, 11, 321.— This paper 
discusses th e  problem  o f m agnetic exploration for oil from  an a ircraft. A new ty p e  of 
sa tu ra tio n  m agnetom eter is described. Various o rien tation  and  stab ilization  schemes 
and  th e ir application  to  subm arine detection  and  geophysical prospecting are discussed. 
I t  is shown th a t  to tal-field  m easurem ent is fa r superior to  vertical-com ponent m easure
m ent. The new est G ulf ap p ara tu s using an  autom atically-stabilized, continuously- 
recording, total-field  m agnetom eter is described. E . I. R.



983. Application of Continuous Profiling to R efraction Shooting. A. J .  B arthelm es. 
Oeophys., 1946, 11, 24.— The continuous profiling technique th a t  is in general use for 
de ta iled  s tru c tu ra l investigations b y  th e  reflection m ethod  is applied  to  re frac tion  
shooting. This resu lts  in  an  increase in  th e  resolving pow er o f th e  re frac tion  m ethod.

The theory , assum ptions, resolving power, shooting procedures, cost, an d  speed of 
surveying b y  th is  m ethod  are  given. Sam ple records an d  cross sections a re  given to  
illu s tra te  th e  m ethod  o f rou tine  analysis. E . I .  R .

984. Correlation R efraction M ethod of Seismic Surveying. J .  A. Gillin an d  E . D.
Alcock. Oeophys., 1946, 11, 43.— This p ap er gives -details o f a  form  o f correlation
refrac tion  shooting w hich w as successful in  ob tain ing  sa tis fac to ry  resu lts  on th e  
E dw ards P la teau , W . Texas, w here th e  reflection m ethod  h ad  been unsuccessful. The 
m ethod  is illu stra ted  b y  th e  resu lts  o f an  experim en tal survey. E . I .  R .

985. A irplane Noise Interference W ith  Seismic Prospecting. J .  M. K endall. Geophys., 
1946, 11, 82.— The low -frequency sound produced  by  a irp lanes is briefly investigated , 
a n d  its  p ropagation  th ro u g h  th e  atm osphere  is considered. D a ta  on a  cargo-type a ir
p lane are  p resented . R ough  calculations to  determ ine th e  response o f geophones to  
th is  sound field ind icate  th a t  one a irp lane can  b lan k e t a n  a rea  o f several hundred 
square  miles. M easures suggested for m inim izing th e  in terference a re  discussed.

E . I . R .

986. Studies on Seismic W aves. I. Reflection and R efraction of P lane W aves. C. Y.
F u . Geophys., 1946, 11, 1.— B y tak in g  th e  ap p are n t velocity  along th e  b o undary  as 
th e  pa ram ete r in stead  o f th e  angle o f incidence, th e  equations for th e  d ifferent wave 
am plitudes m ay  be p u t in  m ore sym m etrical form s. I n  th is  w ay, i t  is m ore convenient 
to  discuss b o th  th e  body w aves and  th e  R aleigh w aves a t  th e  sam e tim e. A  difficulty 
in  th e  p lo tting  of th e  square  roo t of th e  wave in ten sity  against th e  angles is also dis
cussed. W hen th e  reflection or re fraction  coefficient is n o t real, th e  m eaning of the 
in tensity , as ob tained  by  squaring  th e  abso lu te  value o f th e  la t te r  q u a n tity , needs 
clarification. E . I .  R .

987. Studies on Seismic W aves, n .  Raleigh W aves in a  Superficial Layer. C. Y. Fu .
Geophys., 1946, 11, 10.— L am b’s m ethod  in th e  th eo ry  of th e  p la te  is ex tended  to  the  
case in  which one of th e  surfaces is n o t free. The resu lting  d e te rm in an ta l re la tion  is 
sim ilar to  th a t  of Sezawa. I t  is th en  sim plified an d  special cases o f th e  frequeney- 
velocity  re la tion  are discussed. E v en  w hen th e  th ickness o f  th e  layer is as sm all as a 
w avelength, th e  in te rac tion  of th e  u pper and  lower boundaries o f th e  layer is quite  
s light and  R aleigh waves and  S toneley’s w aves m ay  be discussed separately . A few 
poin ts in  connexion w ith  th e  app lication  of th is  frequency re la tio n  to  th e  ground-roll 
p roblem  are also discussed. E . I . R .

988. Studies on Seismic W aves. III . P ropagation of E lastic W aves in  the  Neighbour
hood of a  Free Boundary. C. Y. F u . Geophys., 1947, 12, 57.— C ontinuous an d  spheri
cal harm onic w aves are generated  a t  an  in te rn al p o in t o f th e  m edium . I t  is show n th a t  
near a  free surface in  add ition  to  th e  o rd inary  ty p es of body  an d  surface waves, there  
are also inhomogeneous waves and  surface w aves which are  n o t o f th e  R aleigh  type.

E . I . R.

889. Inform al Discussion of Explosives H azards on Seism ograph Crews. G. M. K in tz . 
Geophys., 1946, 11, 148.— This pap er clearly  shows th e  need for a  s ta n d a rd  se t of in 
stru c tio n s in  th e  safe handling  and  use of explosives in  th e  geophysical in d u stry . I t  
suggests th e  appo in tm en t of a n  agency, such as th e  B u reau  o f Mines, to  collect d a ta  
regarding accidents and  near-accidents in  w hich explosives were involved. The agency 
would analyse th is  d a ta  and  compile a s tan d ard  set of in stru ctio n s th a t  should  p rev en t 
m ost of th e  explosives accidents occurring a t  p resen t. Several acciden ts which 
occurred while explosives were being used by th e  geophysical in d u stry  an d  w hich were 
rep o rted  to  th e  B ureau  of Mines during  th e  la s t 3 years are discussed and  analyse'd.

E . I. R .

258 A A B STR A C TS.



A BSTRA CTS. 2 5 9  A

990. Effect of Surface Topography on Seismic Mapping. M. B. W idess. Oeophys., 
1946, 11, 362.— The presence of rough-surface topography  in  a  prospect frequently  
constitu tes a source of error in  seismic m apping and  poses th e  question of w hat com 
p u ta tio n a l m ethods can  be applied b y  which seismic m aps m ay  be freed of th e  effect of 
surface relief. V arious 'aspects of th e  problem  are described. The use of a  plane 
d a tum -horizon  is generally adequate  as a solution of th e  problem . For g reater refine
m ent, th e  s tru c tu ra l m ap m ay be modified to  account for th e  overburden effect, th e  
approxim ate  m agnitude of which is considered. F u rth e r m odification m ay be required 
when la te ra l varia tions in subw eathering velocity  occur. S ta tistica l analysis for d e te r
m ining th e  degree of conform ity betw een surface topography and  m apped s tru c tu re  a t  
dep th  is useful in gathering  d a ta  on th e  influence of surface topography. E . I . R.

991. Seismograph Evidence on Depth of Salt Column, Moss Bluff Dome, Texas. H . W.
H oylm an. Oeophys., 1946, 11, 128.— Clear reflections a t  tim es o f approxim ately  2-3 
and 4-4 sec were obtained consistently  on a series of records shot d irectly  over th e  shal
low cap rock of th e  Moss Bluff dome. There are th ree  possible in te rp reta tions :

The first a rriva l is a reflection from  th e  base of th e  sa lt colum n a t a dep th  of 16,000 ft. 
The la te r a rriva l is e ither a  reflection from  th e  basem ent complex a t  26,000 f t  or a 
m ultiple reflection from  th e  base of th e  sa lt column.

The first a rriva l is a  reflection from  a  d iscontinu ity  w ith in  th e  salt colum n an d  the  
la te r a rriva l is a  reflection from  th e  base o f th e  sa lt colum n a t  36,000 ft.

R easons are given for preferring th e  m ultip le reflection in terp reta tion .
E . I . R.

992. On W ell Velocity D ata and Their Application to Reflection Shooting. P . E .
N arvarte . Oeophys., 1946, 11, 66.— This paper gives a  p ractica l m ethod  of deriving a 
generalized tim e-d ep th  re la tion  from  well da ta . The chief advan tage of th is m ethod 
is th a t  i t  does n o t neglect th e  stra tig raph ic  effect on th e  velocity d istribu tion . The 
routine  m ethod  of calculation is illu stra ted  by  a n  actu a l field exam ple. E . I . R .

983. In terpreta tion  of W ell Shot D ata. P a rt 3. C.. H . Dix. Oeophys., 1946, 11, 457. 
— This paper outlines a simple m ethod of tak ing  into account an y  la te ra l varia tions in 
velocity. The problem  arising when 3 wells are sho t is discussed in  some detail. I t  
is shown th a t  by  tiltin g  th e  linear d istribu tion  of velocity w ith  dep th  in  a certain  way 
all th e  well-shooting results can  be tied  together and  a  single linear veloc ity -dep th  
re la tion  used for th e  whole area. A m ethod  is also given for determ ining the  la te ra l 
change of velocity by shooting only 1 well, and  an  approxim ate  m ethod  of determ ining 
th e  t i l t  of th e  d a tu m  plane is discussed. E . I. R .

994. Notes on Shot Point Procedure. F . J .  W illiam s. Oeophys., 1946, 11, 443.— Some 
characteristics of seismic explosives are considered in order to  explain th e  reasons for 
th e  suggested shot-poin t procedure. B y th e  rou tine  use of such a  s tan d ard  procedure 
th e  efficiency, safety , and  qu a lity  o f th e  records are considerably increased. The 
a u th o r a ttaches p a rticu la r im portance to  th e  p repara tion  of th e  charges and  th e  use 
o f adequate  firing currents. E . I . R.

995. An Observational Method to Overcome Zero D rift E rror in Field Instrum ents.
I . R om an. Oeophys., 1946, 11, 466.— B y using a  four-step oscillating m ethod of ob
servation, four values are obtained for th e  increm ent in th e  m easured value betw een 
consecutive stations. I f  th e  d rift or “zero creep ” of th e  in strum en t is regular, even 
when large, or n o t linear, th is  furnishes a  m eans of im proving th e  re liab ility  of the  
readings and  perm its the  detection  of erra tic  readings. I t  is suggested th a t  th is m ethod 
should be used for laying o u t th e  netw ork  of base sta tions. An exam ple shows the  
application of th e  m ethod  to  a gravim eter survey. „ E . I .  R .

996. Paten t on Geophysics. H . Hoover, J r . ,  assr b y  m esne assignm ents to  U nited  
'G eophysical Co. U .S.P. 2,417,077, 11.3.47. Seism ometer— a portab le  electro
m agnetic seism om eter responsive to  transverse  vibrations. R . B. S.

997. Geophysical History of the La Gloria Field, J im  W ells and Brooks Counties, Texas.
W . C. W oolley. Oeophys., 1946, 11, 292.— This paper presents a h istorical record of
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th e  geophysical a c tiv ity  in  th e  L a G loria Field  area. The discovery well w as drilled 
a n d  com pleted in  1938-39. The resu lts o f th e  following surveys can  be com pared w ith  
th e  s tru c tu ra l con tour m ap  p repared  from  th e  drilling  records : to rsion  balance 1934- 
35, correlation  reflection seism ograph 1936, dip reflection seism ograph 1938, corre lation  
reflection seism ograph 1938, an d  g ra v ity  m eter 1943-44. E . I .  R .

D rillin g .
998. Drilling the  W orld’s Deepest W ell. N . W illiam s. Oil Gas J .,  29.3.47, 45 (47), 
160; K . M. Fag in . Petrol Engr, M ar. 1947, 18 (6), 55.— A n accoun t is given of th e  
drilling operations an d  th e  problem s encountered  in  drilling  th e  Superior Oil C om pany’s 
51-11 W eller well in  Caddo C ounty, O klahom a. D rilling  w as com m enced in  April 
1946 and  b y  M arch 1947 th e  well h a d  reached a  d ep th  o f 17,236 ft. R . B. S.

999. Modern R otary  Drilling. P a rts  1-10. J .  Z aba. Oil Gas J ., 4.1.47, 45 (35), 75;
11.1.47, 45 (36), 8 7 ; 18.1.47, 45 (37), 83 ; 25.1.47, 45 (38), 287; 1.2.47, 45 (39), 69;
8.2.47, 45 (40) 9 7 ; 15.2.47, 45 (41), 107; 22.2.47, 45 (42), 175; 1.3.47, 45 (43), 91;
8.3.47, 45 (44), 95.— These are  th e  first ten  of a  series of b rie f articles on  m odern  drilling 
practice . The sub-titles a re  : (1) In tro d u ctio n  ; (2) Basic C onsiderations ; (3) Rigging 
U p ; (4) M oving In  ; (5) L ocation  L a y o u t ; (6) In -line  L ay o u t for S team  R ig ; (7) 
L ocation  L ayou t for Pow er R ig ; (8) D rilling D e rr ic k s ; (9) A P I S u b s tru c tu re s ; and 
(10) N on-A PI S ubstructures. R . B. S.

1000. Possibilities and Problems of D rilling Beyond the  C ontinental Shelves. H . E.
Gross. Petrol. Tech., Nov. 1946, 9 (6) (A .I .M .M .E . Tech. P ubn . 2095), 1 -7 ; Petrol. 
E ngr, Oct. 1946, 18 (1), 186.— F o r drilling  in  w a ter deeper th a n  500-600 f t  rig id  foun
d ations would be  too  costly, and  therefore  floating foundations w ould be used. The 
derrick  floor and  drilling p latfo rm  would have  to  be a t  a co n stan t level, and  fixed in 
position. The casing an d  conductor pipe would have to  be in  co n stan t tension. Am ple 
storage space would be essential. A n open sub-s tru c tu re  supp o rted  on sealed hulls 
su itab ly  anchored is proposed. The drilling p la tfo rm  is p laced 40-50 f t  above sea level 
so as to  be above sto rm  waves. W ater could be ad m itted  to  or pum ped  from  th e  hulls 
to  keep th e  drilling p latfo rm  a t  a  constan t level. A rrangem ents w ould be  provided 
for keeping th e  tw o hulls on an  even keel. H ydrau lic  ro ta ry  tab les  w ould keep strings 
o f p ipe u nder constan t tension. T ension on th e  anchor cables w ould be  reduced  by  
controlled propellors a tta ch ed  to  th e  hulls, and  these  propellors would coun terac t 
ro ta ry -tab le  to rque. The hulls w ould afford storage for m ud , oil, an d  w ater.

1000 h.p. m igh t be needed for stabilizing th e  s tru c tu re  in  big ocean sto rm  waves. 
In s te ad  of cables for anchoring, b u o y an t drill-pipe cem ented in to  th e  sea floor m igh t be 
used. G. D. H .

1001. H ard  Rock Drilling. D. Jo h n sto n . Oil O a s J .,  5.4.47, 45 (48), 62. (Abridged
version o f paper presented before Southwestern D istrict D iv. o f Production, A .P .I . ,  Fort 
Worth, M arch 1947.)— The geology and  drilling problem s encountered  in  th e  Perm ian  
B asin area  of W . T exas and  New Mexico are ou tlined  and  a n  analysis is p resen ted  of the  
drilling costs and  th e  effect of (1) w eight on b it, and  (2) m u d  characteris tics , on  th e  
drilling  ra te  in  th e  h a rd  form ations encountered  in  th is  area. Possible fu tu re  im prove
m ents in  drilling practices and  equ ipm ent resu lting  in  reductions in  drilling tim e are 
also reviewed. T hree references a re  appended. R . B. S.

1002. D eep-W ater Drilling on Lake M aracaibo. P . R eed. Oil Gas J . ,  18.1.47, 45
(•37), 36.— The m ethods described have been designed and  developed to  d rill oil wells 
anyw here in  Lake M aracaibo where th e  deepest p o in t is from  80 to  90 ft. B arges and  
caissons are used. U nusual features are em ployed— e.g. all-w elded derricks a re  used 
w ith  th e  m ain  draw w orks welded to  th e  sub -struc tu re . Caissons hav e  g ro u ted  jo in ts 
a n d  are cast of concrete around  cylindrical inner shells fab ricated  from  checkered p la te  
w ith  th e  rough side ou t. R einforcing is prov ided  in  3£-in sp ira l steel rods. Caissons 
a re  m oved ab o u t th e  y a rd  by  a  W hiting  50-ton trave lling  g an try  crane, supplem ented  
b y  a  15-ton aux iliary  hoist. The 80-ton caissons a re  n o t d riven  in to  th e  lake bed, b u t 
a re  dead  w eighted to  bearing by  a  to ta l  w eight o f 200 tons, which is considered sufficient 
to  ensure a  desirable factor of safety  for handling pulling loads during  drilling  opera-
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tions. Caissons p en e tra te  th e  lake b o tto m  60 to  100 ft. M axim um  rise of th e  tide  in 
th e  lake is only 1 ft. Caissons are fabricated  in  15-ft sections, which are la te r assem bled 
for th e  length  required , th e  longest being 180 ft. Sfore th a n  1200 wells have been drilled 
in  th is  lake. A. H . N.

1003. Refitted Boiler Barge Contains Unique Design Features. E . H . Short. Oil Gas 
J ., 8.3.47, 45 (44), 71.— A refitted  boiler barge suitable for supplying power for m arine 
drilling operations is described. R . B. S.

1004. W ells Drilled W ith  H orizontal D rain Holes. Anon. Petrol. Engr, Feb. 1947, 
18 (5), 174.—A n account is given of th e  m Sthods used in drilling horizontal d ra in  holes 
from  a  vertical bore b y  m eans of flexible d rill pipe and  a tu rb ine -ac tuated  drilling b it.

R . B. S.

1005. Air-Operated Brakes Successfully Used in  Gulf Coast Drilling. E . H . Short, J r . 
Oil Gas J .,  15.2.47, 45 (41), 78.— To reduce crew fatigue, pow er-operated brakes were 
in troduced an d  successfully operated  in  th e  rig  described. H ydraulically  controlled, 
feed-off is accom plished by  th ro ttlin g  fluid m ovem ent in  a  sim ple closed hydraulic  
system . The conventional hand-brake is m odified to  leave th e  handle in  its  re tracted  
position, b u t alw ays operable, for emergency or aux iliary  application. The hydraulic 
system  will perm it steady , even feed-off ra tes  of 0 to  65 f t  per h r  w ith  10 lines on th e  
blocks. F o r higher ra tes  o f feed-off b and  slippage is sufficient and  a  g raduating  valve 
is provided to  ad ju s t a ir  pressure to  b and  cylinders to  th e  desired ra te . The hydraulic  
system  is n o t used during  th is  high ra te  of penetration . The air-operated  brakes are 
composed o£__seven m ajor com ponent un its : The m ain  control c a b in e t; th e  band 
assem bly, driller’s side ; th e  b and  assem bly, opposite side ; th e  a ir-control m anifold ; 
th e  hydraulic  a ssem b ly ; th e  m anual brake linkage, an d  th e  a ir supply. The seven 
com ponents are described, and  illu stra ted  diagram m atically  and  photographically  and  
th e ir m ethod  of use fully  discussed. A. H . N.

1006. New Diesel-Electric Barge Rig Designed for Routine Drilling to 15,000 ft. Anon. 
Oil Gas J .,  11.1.47, 45 (36), 59-60.— The rig consists of a  power barge and  a  drilling 
barge. These are briefly described. Three 700-h.p. 900 r.p .m . super-charged diesel 
engines, each directly  connected to  a 375-kw generator w ith  a  60-kw constant-voltage 
generator m ounted  on top  and  driven by  V-belts from  th e  m ain  generator shaft, 
furnish power for th e  rig. The 60-kw generators are equipped w ith  T hyrite-controlled 
exciters so th a t  th e  voltage generated  rem ains constan t though  th e  engine speed m ay 
vary . E ach  engine is provided w ith a  closed cooling system  consisting of a  tube-type  
h ea t exchanger and  a  m otor-driven raw -w ater pum p. The jack et w ater is circulated 
th rough  th e  engine an d  h ea t exchanger by  a pum p b u ilt on th e  engine. The raw  w ater 
is also pum ped th rough  a sm all h ea t exchanger for cooling th e  lubricating  oil. Of 
p a rticu la r in te rest, in  connection w ith  th e  power p lan t, is th e  use o f electro-hydraulic 
governors which au tom atica lly  ad ju s t th e  engine speed as th e  load dem and varies. 
The speed of th e  engines therefore m ay  vary  from  450 to  900 r.p .m ., depending upon 
th e  load dem and. Since th e  electro-hydraulic governors pe rm it use of th e  lowest 
possible engine speed under any  given load dem and, engine w ear, and  fuel consum ption 
are held to  a  m inim um . D etails of th e  speed control are given. D uring hoisting all 
th ree  generators are em ployed. The derrick, m ud-pum ps, blow-out preventers, and  
o ther equipm ent are briefly described. A. H . N.

1007. Controlled Directional Drilling of W ells. P a rt I. G. L. K othny . Producer's 
M onthly, Feb. 1947, 11 (4), 28. (Paper presented a t N ational Conference on Petroleum  
Mechanical Engineering, A .S .M .E ., Tulsa , Okla., Oct. 1946.)— See A bstract No. 
794 (1947).

1008. Controlled Directional Drilling of Oil Wells. P a rt II. G. L. K othny . Pro
ducer's M onthly, Mar. 1947, 11 (5), 2'7. (Paper presented a t N ational Conference on 
Petroleum Mechanical Engineering, A .S .M .E ., Tulsa  Okla., Oct. 1946.)— See A bstract 
No. 789 (1947).

X
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1009. Drillable Bridging Plug as Shooting Tam p. J .  D. D unigan an d  C. B. Snodgrass. 
Oil W kly , 3.3.47, 125 (1), 39.— A brief descrip tion  is given o f a  d rillab le.bridging which 
h as been used  to  se t above n itrog lycerin  shots in  open hole an d  in  perfo ra ted  or u n p e r
fo rated  p ipe sections. The casing above th e  shot-hole is k e p t in  place b y  th e  plug.

R . B. S.

1010. Larger Drill-Pipe R esults in G reater Speed in  Drilling Gulf Coast W ells. E . H .
Short, J r .  Oil Gas J .,  22.2.47, 45 (42), 147.— T he larger pipes give g reater circula tion  
ra tes  for th e  drilling  fluid which is p a rticu la rly  necessary  in  th e  deeper wells drilling 
now adays. G raphs illu stra te  th e  characteris tics ob tained  w ithdhe  5-in o.d. as com pared 
w ith  4 |- in  o.d. drill-pipes. G reater p en e tra tio n  ra te s  have  been recorded th rough  
th e  ihcreased circulation  possible w ith  larger p ipe a n d  i t  is expected  th a t  s tu ck  drill- 

. p ipe w ith  be g rea tly  reduced. The 5-in drill-pipe offers 33%  m ore to rsional s tren g th  
' th a n  th e  4$-in an d  i t  is also expected  th a t  p a r t  o f  th e  w ear usually  absorbed b y  tool 
jo in ts will be  d is trib u ted  over th e  drill-pipe. One o f th e  questions ra ised  during  the  
p relim inary  investigation  o f th e  5-in was w ith  regard  to  th e  possib ility  o f excessive 
pressure drop in  th e  an n u la r space betw een th e  5-in o.d. drill-p ipe an d  th e  9 1-in casing. 
Engineering  observations on a  H um ble  well drilling  in  G alveston  B ay  w ith  5-in drill- 
p ipe show ed th a t  a t  no tim e during  drilling were th ere  ind ications o f lost re tu rn s  in 
ad d itio n  to  those  norm ally  observed while drilling w ith  4J-in  drill-pipe. O ther d a ta  
show no m ore troub le  w ith  gas-cu tting  w ith  th e  larger th a n  w ith  th e  sm aller p ipe.

A. H . N.

1011. R otation  of Casing D uring Cementing. R . E . E dw ards. Oil W kly , 17.2.47, 
123 (12), 24-26.— L ab o ra to ry  and  large-scale experim ents are described in  w hich the  
benefits o f ro ta tin g  th e  casing while cem enting ap p ear to  be th a t  th ey  give b e tte r 
d is trib u tio n  o f th e  cem ent a round  th e  casing. A. H . N.

1012. Interchangeable Dual Pum p M ounting. E . S te rre tt. Oil W kly , 3.3.47, 125 (1),
41.-—Interchangeab le  m ountings for com pounding m ud  pum ps w ith  a  m in im um  of 
troub le  are briefly described. R . B. S.

1013. P a ten ts on Drilling. C. B. Aiken, assr to  Schlum berger W ell Surveying Corpn. 
U .S .P . 2,411,843, 3.12.46. C om pensating Means for E lectrica l Borehole A p p aratus.—  
A n electrical well-logging ap p ara tu s which au to m atica lly  com pensates for tem p era tu re  
varia tions.

D. Silverm an, assr to  S tanolind  Oil and  Gas Co. U .S .P . 2,412,363, 10.12.46. W ell 
Logging.— A n ap p ara tu s for de tecting  th e  location  an d  ch arac te r o f  p roduced  well 
fluids.

A. Frosch, assr to  S tan d ard  Oil D evelopm ent Co. U .S .P . 2,412,575, 17.12.46.% 
W ell logging.— A n ap p ara tu s for sim ultaneously  m easuring  tw o physical p roperties of 
form ations trav ersed  b y  a  borehole (presum ably po ro sity  an d  perm eability ).

F . S. Crane. U .S .P . 2,412,875, 17.12.46. P ipe-Screw ing Device.— A  com bined pipe 
e levating  an d  screwing collar.

B . W . Sewell, assr to  S tan d ard  Oil D evelopm ent Co. U .S .P . 2,412,915, 17.12.46. 
Pressure  Core B arrel.— A pressure re ta in in g  coring assem bly for bringing a  core to  the  
surface a t  fo rm ation  pressure : consists o f a  core b a rre l w hich can  be  low ered in to  and  
raised  com pletely ou t of a s tring  o f drill-pipe during  norm al drilling  operations, and  
hav ing  an  au tom atic  valve w hich closes w hen th e  core b a rre l is lifted  o u t o f th e  coring 
position. .

J .  S. M organ and  D. A. M urphy, assrs to  th e  N a tional Superior Co. U .S .P . R eissue 
R e  22,825, 24.12.46. Swivel.— A swivel for ro ta ry  drilling.

E . F . A ston. U .S .P . 2,412,939, 24.12.46.— Core drill.
H . B. D eckert. U .S .P . 2,413,297, 31.12.46. P ipe H older.— A drill-p ipe  rack ing  

device for use in  derricks.
L . A. C ourier, assr to  th e  Dow Chemical Co. ' U .S .P . 2,413,435, 31.12.46. M ethod 

of D eterm in ing  Perm eab ility  of E a r th  Form ations P e n e tra te d  b y  W ell B ores.— A 
m ethod  o f perm eability  de term ination  by  in troducing  in to  th e  well tw o liquids of vary-
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ing density  so th a t  th e  fluid interface is originally  located  above the  form ation to  be 
tested , an d  th en  m easuring th e  ra te  of fall of th is  in terface under a know n applied 
pressure by  m eans of a  logging in stru m en t which is also pa ten ted .

W . C. Scrivener and  A. G. Brewer. U .S.P. 2,413,658, 31.12.46. Base C onstruction 
for afM ast and  D errick.— A pivo ting  union for anchoring a m ast or portab le  derrick.

E . G. G artin , assr to  Jo y  M anufacturing  Co. U .S.P. 2,415,204, 4.2.47. A djustable 
Support.— A trip le  clam ping device.

C. W . Savitz, assr to  H a llib u rto n  Oil W ell Cem enting Co. U .S.P. 2,415,221, 4.2.47. 
W ell Surveying In s tru m en t.— A device for surveying a  well to  determ ine th e  ex ten t 
and  d irection  o f its  dev ia tion  from  th e  vertical.

G. L. K o thny , assr to  Sperry  Sun W ell Surveying Co. U .S.P. 2,415,249, 4.2.47. 
W ell-Surveying In s tru m en t.— An in stru m en t for m aking a continuous record of bore
hole inclination.

W . D. Mounce, assr to  S tan d ard  Oil D evelopm ent Co. U .S.P. 2,415,364, 4.2.47. 
Logging Bore Holes.— An a lte rn a tin g  cu rren t m ethod  of electrical well logging.

J .  J .  Santiago, assr to  G ran t Oil Tool Co. U .S .P . 2,415,608, 11.2.47. H yd ro sta tic  
B ailer for W ells.— A n au tom atica lly  controlled h y drosta tic  well bailer.

E . A. Johnson, assr to  S tan d ard  Oil Com pany. U .S.P. 2,415,636, 11.2.47. M ethod 
and  A pparatus for Logging W ells.— An electrical m ethod  of continuously logging bore
hole d iam eter.

W . B. Costin. U .S.P. 2,416,613, 25.2.47. F ishing Tool for Deep W ells.
S. K rasnow , assr to  G eophysical D evelopm ent Corpn. U .S .P . 2,416,702, 4.3.47. 

A pparatus and  M ethod for M easuring Bore-Hole R adioactiv ity .
C. M. O’Leary, assr to  H . C. O tis. U .S .P . 2,416,842, 4.3.47. W ell Cem enting 

A pparatus.— A n ap p ara tu s for selective cem enting.
G. E . Cannon, assr to  S tan d ard  Oil D evelopm ent Co. U .S.P. 2,417,235, 11.4.47. 

Drilling F lu id .— A m ethod  of reducing w ater loss by  filtra tion  by  suspending a w ater- 
soluble sta rch  ester of a  low m olecular weight aliphatic  acid in  th e  drilling fluid.

R . B. S.

Production.
1014. Classification of Oil Discoveries and Fields. Anon. Petrol. Engr, Ja n . 1947, 
18 (4), 124.— The following term s are defined : pool, area, field, group, d is tric t, region, 
zone, sand, in te rval, form ation, reservoir, and  fau lt block or block. These definitions 
are discussed and  exam ples are given of eabh. I t  is suggested th a t  th is  system  of 
classification should be stric tly  adhered to , in  order to  avoid confusion which arises 
w hen these term s are inappropriate ly  used. R . B. S.

1015. New Well-Completion Technique. T. S. W est. Petrol. Tech., Sept. 1946, 
9 (5) (A .I .M .M .E . Tech. Pubn. N o. 2094), 1-17.— Only four w ays can  be p o stu la ted  
w hereby a  high gas-oil or w ater-o il ra tio  can in itially  arise in a  well when th e  zone 
exposed for production  is en tirely  w ith in  th e  oil colum n. These are as follows :—

(a) Failu re  of the  cem enting m a te r ia l ;
(b) V ertical co n in g ;
(c) Failu re  along th e  boundary  betw een th e  cem ent and  the  wall of th e  w e ll;
(d ) Failu re  of th e  form ation form ing th e  wall of th e  well. Cement failures are 

probably alm ost alw ays due to  con tam ination  w ith  m ud. The frequent occur
rence of th in  im perm eable streaks in sand  sections suggests th a t  vertical coning 
m ay  be less comm on th an  is generally assum ed. I t  is unlikely th a t  the  m ud filter- 
cake is com pletely rem oved from  th e  well walls before cem enting, and  its  presence 
betw een th e  wall and th e  cem ent is a  possible source of failure if  i t  should flow out 
under th e  applied pressure differential. Form ation  erosion is a  fu rth e r possible 
m echanism  of failure.

T he histories of 3 wells in th e  Oakville area  o f Live Oak County, Texas, suggest th a t  
the  failures were due to  m ovem ent of solid m ateria l, and  th a t  coning was no t th e  cause
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of th e  high w ater-o il ra tios. A n open-hole g ravel-pack ty p e  o f com pletion procedure  
has been devised to  p rev en t failures of th is  k in d  by  preven ting  m ovem ent o f a ll solid 
m ate ria l in  th e  space in  w hich com pletion is m ade. G ravel is dum ped a round  a  slo tted  
liner which ex tends above th e  b o tto m  of th e  casing, an d  w hen sufficient g ravel is in 
place a m ix tu re  o f qu ick-setting  cem ent and  sand  is p laced  on top  as an  im perm eable 
plug. W ith  th is  a rrangem en t an y  flow o f d rilling  m ud  or sand  ten d s to  be self- 
ann ih ilating . E x p erim en t has show n th e  effectiveness o f p lugs o f th is  type. The 
average tim e of m aking  th e  in sta lla tio n  is ab o u t 6 h r  if  th e  cem ent se ts in  2 hr.

I t  was found th a t  th e  g ravel size for ap p rox im ating  com plete p reven tion  of sand 
production  h ad  an  average p a rtic le  size ab o u t six tim es th e  sand  g ra in  size a t  th e  10% 
po in t on a sieve analysis curve. E x p erim en t has ind ica ted  th a t  com pletely filling th e  
space to  be gravel-packed, th ereb y  p reven ting  th e  lib e ratio n  of s ilt  as a  re su lt o f d is
in teg ratio n  o f th e  oil sand  w ill p e rm it th e  use o f g ravel sufficiently sm all to  provide 
com plete screening action  w ith o u t danger o f plugging, regardless o f th e  ch arac te r of 
th e  sand. The use o f even a very  sm all g ravel leads to  a  re la tive ly  sm all decrease in 
th e  ra te  o f p roduction  u nder th e  usual conditions o f app lication . G. D . H .

1016. Purpose of Acidizing Sand Form ations. E . N . Jones. Oil Oas J ., 22.3.47, 45 
(46), 295 (Engineering F undam entals N o. 278).— The purpose o f acidizing, an d  th e  d a ta  
needed in  p lann ing  acidizing operations a re  discussed. A sim ple m ethod  of estim ating  
th e  am o u n t o f acid needed is briefly  described. R . B. S.

1017. P lo tting  Back-Pressure Open Flow Curves. W . F . M artin . Petrol. E ngr, Mar. 
1947, 18 (6), 78.— The a u th o r has devised a  c h a r t  for com puting  th e  open flow o f gas 
wells from  back-pressure te s ts  which reduces calcu la tion  to  a m inim um . T his c h a rt is 
explained and  its  use is illu s tra te d  b y  several exam ples. R . B. S.

1018. Calculations of Bottom -H ole Pressure. F . C. Fow ler. Petrol. Engr, Mar. 1947, 
18 (6), 88.— A n equation  is derived which perm its  th e  d irec t calcula tion  o f bottom -hole 
pressures in  gas wells. The necessary d a ta  consist o f w ell-head pressure, well depth , 
tem p era tu re  g rad ien t o f well, and  gas com position or g ra v ity  (e ither o f which can  be 
used  to  determ ine pseudo-critical tem p era tu re  an d  pressure). T he use  o f th is  equation  
is illu stra ted  by  an  exam ple : its  accuracy is com parable to  th a t  o f th e  tr ia l  and  error 
m ethods proposed by  o th er investigators, and  in  ad d itio n  th e  calcula tions a re  less 
laborious. Six references a re  appended. R . B. S.

1019. Core Analysis— Practical Application to  Oil and Gas Reservoirs. J .  H . Campbell. 
Petrol. E ngr, Dec. 1946, 18 (3), 100.— The fund am en ta l principles o f core analysis and  
reservoir behav iour a re  briefly discussed. R . B . S.

1020. Central Treating P lan t Perform s D ual Function . N . W illiam s. Oil Gas J . ,
1.3.47, 45 (43), 56.— A descrip tion  is given o f a  trea tin g  p la n t w hich is used  n o t only for 
o il-w ater separation , b u t also for th e  tre a tm e n t o f sep ara ted  w a ter for w a ter in jection  
purposes. The trea tin g  p lan t, th e  m ethod  of w a ter separa tion , an d  th e  se ttling , 
chem ical trea tm e n t, and  filtra tion  of th e  w a ter are each described. R . B. S.

1021. H eating and Cleaning Santa M aria Heavy Crude. R . L. L auenstein . Petrol. 
Engr, Mar. 1947, 18 (6), 67.— The g ra v ity  o f crudes p roduced  in  th e  so u th eas t po rtio n  
of th e  S an ta  M aria Valley field ranges from  7° to  14° A P I an d  th e  v iscosity  o f th e  
heav iest m ay  be as h igh  as 2,000,000 sec— 23 days— (Saybolt U niversal). These 
crudes have to  be h ea ted  to  ab ou t 130° F  in  order to  enable sand  an d  w a ter to  separa te  
o u t : th is  h eating  also enables m ost o f th e  n a tu ra l gas to  b reak  free and  th u s  p rev en t 
foam ing in  th e  gas-o il separators. A ty p ica l flow-line h ea te r  for th is  purpose is 
described. R . B . S.

1022. Gun Perforation Design for Uniform  Productivity. W . J .  Jackson . Petrol. 
E ngr, M ar. 1947, 18 (6), 113.— The effect o f gun  perforations on well p ro d u c tiv ities  are 
discussed and  experim entally  determ ined  curves are p resen ted  re la tin g  re la tiv e  p ro 
d u c tiv ity  to  th e  num ber of perforations p e r foot for ¿-in an d  ¿-in  perfo ra tions in 
6-in an d  12-in casing : th e  re la tive  p ro d u c tiv ity  is defined as th e  ra tio  o f th e  p roductive  
cap acity  of th e  cased and  perforated  well to  th a t  o f an  uncased well of th e  sam e
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diam eter. The re la tive  p roductiv ity  increases w ith  th e  num ber o f perforations per ft 
and  w ith  th e  size of th e  perforations, b u t decreases w ith  increasing casing diam eter. 
The use of th is  c h a rt to  determ ine th e  b est num ber o f perforations per f t  for an y  well 
is described. Six references are appended. R . B. S.

1023. Increasing Dually Completed Gas W ell Production. P . L. Shelton and J .  M. 
C lark. Oil W kly, 3.3.47, 125 (1), 31.-—The results of te s ts  on dually  com pleted gas 
wells characterized  by unstab le  flow conditions are described. These results show th a t  
th e  problem  of increasing daily  production  in  such deficient wells in  a dual com pletion 
can  be resolved in to  one of decreasing th e  effective flow area, and  th u s increasing 
th e  velocity  of th e  flowing gas.
. A m ethod  was devised which decreased th e  effective flow area  o f th e  upper section 
and  also reduced th e  area  th rough  which th e  lower section was to  produce, th u s ensuring 
a high flowing velocity  from  b o th  sections. This m ethod  consisted o f snubbing a 
m acaroni inside th e  tub ing  under pressure w ith  special equipm ent. The lower section 
was th en  produced th rough  th e  m acaroni s tring  an d  th e  upper section th rough  the  
annular spape betw een th e  m acaroni s tring  and  th e  tubing.

Special tools and  well-head equipm ent h ad  to  be designed which could be adap ted  
to  th e  existing C hristm as-tree and  tub ing  string  for th is  ty p e  of com pletion. These 
are described. R . B. S.

1024. Carthage Engineers F ight H ydrates. G. W eber. Oil Oas J . ,  5.4,47, 45 (48), 58. 
—The conditions in  th e  gas-gathering system  in  use in th e  Carthage field are such as to 
cause serious h y d ra te  plugging a t  ord inary  w in ter tem peratu res. The m ethod  which 
has been employed in  th is  field to  p rev en t these troubles consists m ainly  of th e  insta lla 
tion  of h eaters : these installations are described. R . B. S.

1025. Effect of Crude Gravity on the Perform ance of Gas Drive Reservoirs. M. M uskat 
and  M. O. Taylor. Petrol. Engr, Dec. 1946, 18 (3), 88.— Calculations o f u ltim ate  
recovery, free-gas sa tu ratio n s and  m axim um  gas-oil ra tios as functions o f crude g rav ity  
are presented. R eservoir pressure, gas-o il ra tio , and  p ro ductiv ity  index were also cal
culated  as functions of cum ulative recovery for five crudes o f 10°, 20°, 30°, 40°, and 
50° A P I g rav ity . The effects o f gas solubility , oil viscosity, and  oil shrinkage were 
all tak en  in to  account in  th e  calculations. These properties o f th e  oil and  gas as 
functions of crude g rav ity  and  th e  perm eab ility -sa tu ra tio n  relations were tak en  from 
th e  experim ental resu lts of previous investigators. In  all cases th e  sam e p erm eab ility - 
sa tu ra tio n  curve was used w ith  an  assum ed equilibrium  gas sa tu ra tio n  o f 10% and 
w ith  a  connate w ater sa tu ratio n  of 25% .

The results o f these calculations showed th a t  th e  u ltim ate  free-gas sa tu ra tio n  de
veloped during  pressure depletion increases uniform ly w ith  A P I g rav ity  of th e  crude. 
The u ltim ate  recovery, as a  fraction  of th e  in itia l oil con ten t also increases w ith  th e  
A P I grav ity , a lthough th e  curve flattens a t  higher gravities. The absolute recovery, 
expressed as a  fraction  of th e  pore space, shows a  m axim um  a t  ab ou t 40° A P I 
grav ity . The m axim um  gas-oil ra tio  developed during  pressure depletion is g reatest 
for th e  10° A P I g rav ity  crude, falls to  a  m inim um  a t  ab ou t 22° A P I grav ity , and  
th en  rises uniform ly w ith  increasing crude grav ity . The p ro d u c tiv ity  index a t  
depletion, expressed as a fraction  of its  in itia l value, decreases w ith  increasing crude 
gravity .

Six references are given, R . B. S.

1026. Liner Job W ell Remedial W ork in  E ast Texas Field. D. W . Akins. Petrol. Engr, 
Ja n . 1947,18 (4), 96. (Paper presented before A .P . I .)— See A b stract No. 801 (1947).

1027. Composition of Mud Acid and its Function in  Sand Horizons. E . N. Jones. 
Oil Oas J . ,  5.4.47, 45 (48), 107 (Engineering Fundam ental N o. 280).— R egular m ud 
acids consist o f a  m ix tu re  o f : (1) fluorine which a ttack s  and  dissolves th e  m ud and  
s a n d ; (2) hydrochloric acid to  m ain ta in  a  low p H  a fte r th e  fluorine has re a c te d ;
(3) detergents which im prove th e  acid p en etra tio n  b y  rem oving g rease ; (4) emulsion 
breakers to  p reven t em ulsion form ation ; and  (5) alcohols to  reduce th e  surface tension 
and  hence increase th e  penetration . The functions o f m ud acids are (1) to  increase 
th e  well-drainago a r e a ; (2) to  clean liners or perforations and  open void sp aces;
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(3) to  increase th e  life of flowing or pum ping  wells ; and  (4) to  clean th e  sand  face and  
p repare  th e  fo rm ation  for squeeze cem enting jobs. R . B. S.

1028. Setting Multiple Packers. Anon. Producer's M onthly, M ar. 1947, 11 (5), 11.— 
A m ethod  of se ttin g  m ultip le  packers is briefly described an d  illu s tra ted  by  a  diagram .

R . B. S.

1029. Mud Changes Form ation Perm eability and Productivity. E . N . Jones. Oil Oas 
J . ,  29.3.47, 45 (47), 179 (Engineering F undam entals N o. 279).— The deleterious effects 
o f drilling  m u d  on th e  perm eab ility  and  p ro d u c tiv ity  o f p roducing form ations are 
d iscussed an d  a  m ethod  o f m ud rem oval by  acid tre a tm e n t is briefly described.

R . B. S.

1030. New M ethod to  D eterm ine Perm eability. J .  C. C alhoun, J r .  Petrol. Engr, 
F eb . 1947, 18 (5), 103.— A n equation  is derived for determ in ing  th e  perm eab ility  of 
porous m edia  to  gases from  a  knowledge of : (1) th e  in itia l an d  final pressure differen
tia ls  th ro u g h  th e  porous m edium , (2) th e  a rea  of th e  porous m edia  perpendicu lar to  
th e  line o f flow, (3) th e  leng th  of th e  porous m edium , (4) th e  volum e an d  v iscosity  of 
th e  gas, an d  (5) th e  tim e of flow : i t  is assum ed th a t  th e  gas is incom pressible and  th a t  
s tead y  s ta te  conditions p revail. A lab o ra to ry  ap p a ra tu s  an d  procedure  designed to  
m easure perm eab ility  using th is  equation  is described. T he resu lts  of these  experi
m en ts show th a t  th e  perm eability  to  gases as m easured  b y  th is  m eth o d  v a ry  according 
to  th e  n a tu re  o f th e  gas, as ha» been found by  o th er m ethods. These resu lts  also con
firm  th e  fac t th a t  th e  perm eab ility  to  all gases ten d s to  th e  sam e value a t  infinite 
pressure, th is  lim iting  value being equ ivalen t to  th e  p e rm eab ility  to  liquids.

R . B. S.

1031. Selective Plugging by Smokes. R . F . Nielsen. Producer's M onthly, Feb . 1947, 
11 (4), 16.— See A b strac t No. 224 (1947).

1032. E valuation  of Pressure M aintenance by In tern a l Gas In jection  in  Volum etrically 
Controlled Reservoirs. E . C. P a tto n . Petrol. Tech., Nov. 1946, 9 (6) (A .I .M .M .E . 
Tech. Pubn. N o . 2098), 1-41.— A com prehensive s tu d y  h as been m ade o f a  proposed 
m ethod  o f using th e  basic physical d a ta  for tig h t vo lum etric -type  reservoirs and  th e ir  
fluids in  order to  assess th e  p rac ticab ility  of u n d ertak in g  gas in jection , an d  to  estim ate  
th e  p rofit which m ay  be expected  from  such an  operation . A m eth o d  is described for 
corre lating  lab o ra to ry  perm eab ility  d a ta  w ith  field perform ance h isto ry , an d  using 
these  to  pred ic t fu tu re  perform ance from  p a s t perform ance. T his involves th e  su b 
s ti tu tio n  in to  th e  m ateria l-balance equation  o f a  facto r in tended  p a rtia lly  to  tak e  into 
account dev iations from  ideal behaviour resu lting  from  non-hom ogeneity  o f th e  
reservoir rock. The theo re tically  m ost nearly  correct m eth o d  o f app ly ing  flash and 
differential labo ra to ry  d a ta  in  th e ir  ap p ropria te  places in  th e  m ateria l-ba lance  equations 
is described.

E q u atio n s are p resen ted  for converting  m ateria l-ba lance  p red ic tions d irec tly  to  a  
tim e basis, together w ith  m ethods of pred ic ting  th e  tim e a t  which th e  field economic 
lim it w ill be reached and  o f estim ating  th e  re la tive  nu m b er of pum ping  wells a t  any  
tim e under pressure m ain tenance as com pared w ith  p rim ary  perform ance. T he various 
equations and  m ethods m ay  be used to  p red ic t th e  re la tionsh ip  betw een gas-production  
ra te  and  tim e in  order to  e stab lish  a  basis for th e  design o f su itab le  gasoline or com 
pressor p lan ts  to  cater for th e  en tire  fields, as well as to  estim ate  th e  econom ically m ost 
favourable tim e for beginning gas injection.

The sale of residue gas ob tained  in  th e  operation  o f a  reservoir b y  n a tu ra l depletion  
in  certa in  circum stances m ay  be m ore profitable th a n  pressure m ain tenance  b y  gas 
in jection  w ith  th e  expected re su lta n t increase in  u ltim ate  oil recovery. In  th is  
connexion th e  re la tionsh ip  betw een th e  price of gas and  th e  price o f oil, a n d  th e  
m agnitude of th e  saving due to  deferring of th e  d a te  of com m encing p u m ping  are 
im p o rtan t.

A lthough i t  is p ractica lly  impossible to  m ake an  absolu tely  accu rate  fo recast o f th e  
fu tu re  under any  given scheme o f operation , th e  discussion provides a  m eans w hereby 
a reliable p red ic tion  m ay be m ade o f th e  re la tive  benefits of a  gas-in jection  pressure



ABSTRA CTS. 2 6 7  a

m ain tenance program m e as com pared w ith  norm al depletion for a volum etric-type 
reservoir. ■ G. D. H.

1033. Benton Unit Approaches the Ideal Pressure-M aintenance Project. G. W eber. 
Oil Gas J . ,  11.1.47, 45 (36), 56.— The field is o f th e  high pressure gas-condensate ty p e  
and  p lans for recycling were m ade from  th e  s ta r t  of th e  developm ent o f th e  field. 
U nitiza tion  under a  m odel agreem ent was com pleted w hen th e  field com prised b u t 
3 wells. U nder i ts  provisions th e  u n it  is being drilled w ith  a  m inim um  num ber of 
wells which will serve th e  dual purpose of providing sub-surface d a ta  for fixing th e  u n it 
area  and  equities in  i t ,  and  serving as producing and  in p u t wells for th e  pressure- 
m aintenance program m e. P roduction  has been a lm ost com pletely sh u t in, aw aiting 
com pletion of th e  cycling p lan t now building. The pressure-m aintenance program m e 
involves in jection  of w ater as a  m ake-up for shrinkage of processed gas. As a  result 
of these far-sighted provisions, th e  B enton field, on th e  basis of reserves in  place, should 
provide a  new record for recovery a t  a  developm ent cost unm atched  in  th e  cycling 
industry . No evidence of w ater exists in e ither reservoir, since pressures declined even 
w ith  lim ited  w ithdraw als. A t th e  original reservoir pressure of 3745 p.s.i. a t  8000 ft 
in th e  “ D ” sand, “ liquid  ” recovery is calculated  from  th e  lab ora to ry  te s ts  on recom 
bined sam ples to  equal 71-5 brl/m illion  cu. ft. W ith  pressure m antenance i t  is estim ated  
th a t  91%  of liquids in  place in  th e  reservoirs m ay  be recovered, whereas th e  pressure- 
depletion m ethod  o f p roduction  would n e t only 57%  of liquid  reserves. The added 
recovery expected th rough  un itized  cycling operations am ounts to  m ore th a n  5,000,000 
b rl of liquid  p roducts va lued  in  excess of $6,000,000.

The h isto ry  of th e  field and  th e  m ethods adop ted  for eq u ity  are described.
A. H . N.

1034. Pressure M aintenance a t R ichard King Designed to Handle Approximately
3,000,000 cu. ft. of Gas Daily. N. W illiam s. Oil Gas J . ,  15.2.47, 45 (41), 76.— The 
h isto ry  and  developm ent of th e  R ichard  K ing field o f South Texas are given. The 
field is under a dissolved gas drive and  plans to  increase th e  u ltim ate  recovery called 
for large quan tities of gas to  be  in jected  in  th e  reservoir. These p lans are briefly 
discussed. A. H . N.

1035. Computations of Plunger Travel. P a rt I. E . A. Stephenson. Oil Gas J .,
1.3.47, 45 (43), 93 (Engineering Fundamentals N o. 275).— The M arsh-C oberly form ula 
for calculating th e  stre tch  of sucker rods (and hence th e  p lunger stroke) is discussed. 
The m ethod  is illu stra ted  by  exam ples and  i t  is shown how to  sim plify th e  solution of 
problem s b y  th is  m ethod w ith  th e  use of graphs.

One reference is appended. R . B. S.

1036. Computations of Plunger Travel. P a rt H. E . A. Stephenson. Oil Gas J .,
8.3.47, 45 (44), 97 (Engineering Fundamentals N o. 276).— R ien ie t’s m ethod  of cal
culating plunger stroke is discussed and  illu stra ted  by  an  exam ple. Two references 
are appended. R . B. S.

1037. Im portance of Clay Studies in W ater Flood Operations. P a rt I. R . V. Hughes.
Producer's M onthly, Feb. 1947, 11 (4), 13.— M odern m ethods o f X -ray  diffraction
analysis, therm al analysis, and  electron m icroscope exam ination , have shown th a t  clays 
are composed alm ost en tirely  of crystalline m atte r, even though  m ost of th e  particles 
are so sm all as to  be of colloidal dimensions. The m ost comm on clay m inerals are 
kaolinites, m ontm orillonites, and  illites : th e  characteristics of these m inerals are briefly 
discussed.

The th ree  re la ted  properties of clays which are of ou tstand ing  im portance in  secon
d ary  recovery operations, especially w ater flooding are : (1) base exchange, (2) abso rp 
tio n  and  re ten tio n  of w ater, an d  (3) deflocculation and  flocculation. I Base exchange is 
th a t  p ro p erty  of clays which enables an  exchange of cations betw een th e  clay and a 
surrounding solution to  tak e  place w ithou t destroying th e  la ttice  s tru c tu re  of th e  d a y . 
W ater is re ta in ed  b y  clays in  th ree  w ays and  is denoted as : (1) c rysta l w ater— an 
in tegral p a r t  of th e  clay  c ry s ta l ; such w ater can  only be rem oved by  heating  above 
500° C ; (2) broken-bond w ater— w ater which becomes adsorbed a t th e  broken edges 
of clay particles in  order to  satisfy  ions in  those positions which become u n sa tu ra ted  by
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division of th e  p a r tic le s ; tem p era tu res o f over 300° C are often  requ ired  to  rem ove 
th is  w a ter ; an d  (3) p lan a r w ater— w ater which is adsorbed betw een th e  p lan a r surfaces 
of th e  clay crysta ls ; i t  is th is  w a ter which accounts for th e  ex trem e swelling c h arac te r
istics o f some clay m inerals. D eflocculation is defined as th e  s ta te  of a  dispersion of a 
solid in  a liqu id  in  which each solid partic le  rem ains geom etrically  independen t and  
unassociated  w ith  ad jacen t partic les : e.g. th e  clay in  a  colloidal suspension is in  a 
deflocculated sta te . F locculation  is defined as th e  fo rm ation  o f clusters o f particles 
separable b y  re la tive ly  w eak m echanical forces or b y  changes o f a  chem ical n a tu re  a t  
th e  in te rface  betw een th e  partic les and  th e  suspending phase.

Seventeen references a re  appended. ^R. B. S.

1038. Im portance of Clay Studies in  W ater Flood Operations. P a rt n .  R . V. H ughes. 
Producer's M onthly, M ar. 1947, 11 (5), 12.— The com m on clays m ay  be classified as :
(1) hydrogen c lays,.(2) calcium  clays, and  (3) sodium  clays. H ydrogen  clays are those 
which have  undergone extensive leaching an d  dehydration . T hey  possess acidic ch ar
acteristics and  are m ost often  found as surface and  near-surface exposures in  poorly 
d ra ined  areas : these  clays seldom  cause serious troub le  to  th e  secondary  recovery 
producer. Calcium clays are norm al constitu en ts  o f th e  b e tte r  ag ricu ltu ra l lands : 
these  clays a re  flocculated b y  fresh w aters and  rem ain  perm eable to  th em  indefinitely, 
b u t  th ey  are deflocculated by  oilfield brines unless converted  to  tru e  sodium  clays : 
sodium  clays, how ever, a re  m ore easily  converted  in to  calcium  clays (by thoroughly  
leaching a  sodium  clay in  a  d ilu te  solution o f a  calcium  sa lt th e reb y  causing a  base 
exchange reaction) th a n  vice versa. As calcium  clays are flocculated in  th e  presence of 
fresh w a ter an d  are  therefore  gran u la r and  m ore perm eable to  fresh w aters, th e  presence 
of calcium  clays in  sands under (fresh) w a ter flood, e ith e r n a tu ra lly  or th ro u g h  base 
exchange reactions, m ay  be advantageous if  recognized early  d u ring  th e  life of the 
flood. Sodium  clays are believed to  ind ica te  deposition in  or c o n tac t w ith  sa lt w aters : 
a  base-exchange reaction  w ill tak e  place betw een a  calcium  clay  an d  a  sodium  chloride 
so lu tion  form ing a sodium  clay. I t  m ay  be assum ed th a t  all clays an d  shales associated 
w ith  producing sands o f m arine origin a re  sodium  clays. T hus m tm y troub les will 
occur a round  th e  well bore an d  w ith in  th e  p roducing sand  i f  un favourab le  base exchange 
reactions are allowed to  occur a t  an y  tim e. Sodium  clays a re 'defloccu la ted  an d  thus 
swell in  th e  presence of fresh w aters, b u t ten d  to  becom e flocculated and  th u s  perm eable 
in  th e  presence of sa lt w aters.

Seven references a re  appended. R . B. S.

1039. Oil Production by W ater. P a rt 10. In jection  W ell and W ater R equirem ents.
P . J .  Jones. Oil Oas J ., 11.1.47, 45 (36), 78.— W hen a  reservoir is sa tu ra te d  w ith  
producing wells produced  a t  capacity , a  decline in  reservoir p ressure is  accom panied 
by  a  decline in  producing ra te . So th e  b u rden  o f m ain ta in ing  producing ra te s  is placed 
on in jection  wells. H ow ever, differences betw een producing  an d  in jec tion  wells as to  
interference factors, perm eability , com pletion in pay , an d  fluid viscosities usually  
favour a h igher operating  reservoir pressure, m ore in jection  wells, and  fewer producing 
wells. As a  rule, th e  op tim um  reservoir pressure is th e  pressure  w hich requ ires the  
least to ta l  num ber of wells. Differences in  operating  expenses as betw een  pum ping 
and  in jec tion  wells m ay  also favour a  g rea ter n u m b er o f in jec tion  wells. The to ta l 
volum e of w ater handled  depends prim arily  on how  m uch oil is produced  before w ater 
ap p ea ls  in  production . The d ry  oil reserve is a  m easure o f w a ter in jec tion  req u ire 
m en t. The greater th e  d istance betw een in jection  and  producing wells, th e  h igher the  
oil recovery before w a ter appears in  p roduction . A. H . N.

1040. Oil Production by W ater. P a rt 11. M igration of Oil. P . J .  Jones. Oil Gas J .,
18.1.47, 45 (37), 64.— D ue to  m igration  th e  p roduction  of oil by  w a ter w ill differ for the  
d ifferent row s o f wells producing. Form ulie are developed giving th e  p ro d u c tio n  of 
th e  different rows and  graphs illu stra te  th e  results . A. H . N .

1041. Oil Production by W ater. P a rt 13. Location and Spacing of W ells for the  R -I 
Reservoir. P . J- Jones. Oil Gas J ., 15.2.47, 45 (41), 81.— T he producing  cap ac ity  a t  
M E R  for th e  R - l  reservoir is 14,200 b rl/d ay . A bout 60 producing wells sa tu ra te  th e  
reservoir. T he op tim um  spacing for producing wells is th e  least d istance  betw een  
wells com m ensurate w ith  dep th . The op tim um  location  for 60, or less, wells is w ith in
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th e  140-ft contour. The optim um  location for injection  wells is along th e  w ater con
ta c t. A procedure for estim ating producing and  injection well capacities is indicated.

A. H . N.

1042. Oil Production by W ater. P a rt 14. Two-Pay Intervals. P . J .  Jones. Oil 
Qas J ., 22.2.47, 45 (42), 130.— The characteristics of a  rad ia l reservoir having tw o pay  
in tervals and  th e  per-in terva l capacity  to  produce oil a t  M ER  by  edge w ater are 
ind icated . Control o f per-in terval producing ra te s  will be considered in  th e  nex t 
article . A. H . N.

1043. Results of W ater-Flooding Oil Sands in  North and North-Central Texas. D. B.
T aliasferro an d  R . K . G uthrie. Producer's M onthly, M ar. 1947, 11 (5), 15. (Paper 
presented at A n n u a l M eeting, N orth Texas Oil and Oas Association, W ichita Falls, 
Texas, Mar. 1947.)—A b rie f description is p resen ted  of th e  results obtained in  field 
investigations of eleven typ ica l w ater flood p ro jects in  Texas. An effort has been 
m ade to  select p ro jects th a t  have been in  operation  for several years so th a t  an  estim ate  
of th e  u ltim ate  recovery b y  water-flooding can  be m ade by  ex trapo la ting  th e  production  
decline curves to  an  estim ated  economic lim it. E ach  pro ject is illu stra ted  by  : (1) a 
m ap of th e  p roperty , showing th e  location of all producing, in p u t, and  abandoned wells 
as o f J a n u a ry  1st, 1947 ; and  (2) a  g raph  showing th e  production  h istory , th e  m onthly  
volum e of w ater injected , an d  th e  average injection  pressure : th is  g raph also indicates 
th e  volum e o f oil which has been recovered by  w ater flooding to  da te  th a t  would no t 
have otherw ise been recovered. r  R . B. S.

1044. U tilization of Old W ells. W . A. H eath . Producer's M onthly, Feb . 1947, 11 (4), 
18. (Paper presented at A n n u a l Meeting, A .P .I . ,  Chicago, Nov. 1946.)— The utiliza tion  
o f old wells in  w ater-flooding operations and  in a ir and  gas-injection pro jects is reviewed 
from  a  historical standpo in t. The difficulties encountered in  th e  use of old wells, and  
th e  reconditioning of them  for these purposes are th en  discussed. The various recon
ditioning m ethods are : (1) use o f clean-out tools, such as wall scrapers, e tc . ; (2) shoo t
ing w ith  n itroglycerin  or m arble shots ; (3) application  of h ea t to  rem ove paraffin by 
steam ing, circulating h o t air, chem ical reaction  or electrical h e a tin g ; (4) use o f p a ra 
ffin solvents ; and  (5) use o f hydrochloric and  m ud acids. Tw enty-one references are 
appended. R . B. S..

1045. Perform ance of Bottom  W ater-D rive Reservoirs. M. M uskat. Petrol. Tech., 
Sept. 1946, 9 (5) (A .I .M .M .E . Tech. Pubn. N o. 2060), 1-31.—A theore tical s tu d y  has 
been m ade o f th e  behaviour of wells an d  reservoirs producing b y  bo ttom -w ater drive. 
A ssum ptions were m ade th a t  th e  pressures rem ained above th e  bubble-point and  th a t  
th e  perm eability  to  v iscosity  ra tio  o f th e  w ater in  th e  flooded zone was th e  sam e as for 
th e  oil in  th e  o il-satu rated  pay. The trea tm en t was based on th e  hom ogeneous fluid 
po ten tial theory , and  th e  effect of th e  difference in  density  betw een th e  oil and  w ater 
was neglected. The proper p o ten tia l d istribu tions were derived and  th e  n a tu re  of the 
rise of the  o il-w ater interface below th e  producing wells was calculated.

The p rim ary  clean-oil production  phase was expressed as a  function of th e  displace
m ent efficiency, defined as th e  fraction  of th e  p ay  flooded ou t by  th e  rising w ater-table 
a t  th e  tim e o f first w ater en try . The va ria tio n  of th is  d isplacem ent efficiency was 
calculated as a  function  of th e  well-spacing, p ay  thickness, th e  ra tio  of th e  horizontal 
to  th e  vertical perm eability , and  th e  well penetration . The im p o rtan t param eter, 
o ther th an  th e  well penetra tion , was found to  be th e  ra tio  o f th e  well separation  to  the  
pay  thickness m ultip lied  by  th e  square roo t of th e  ra tio  o f th e  vertical to  horizontal 
perm eability . The d isplacem ent efficiency was found to  decrease continuously as th is  
param eter increases and  for values o f th e  la tte r  exceeding 3-5 th e  efficiency varied 
inversely as th e  square of th e  param eter. I t  also increased w ith  decreasing well 
penetration . I t  was concluded th a t  in  order to  explain th e  delay in  en try  of w ater in 
wells producing b y  b o ttom  w ater drive for periods longer th a n  a few days’ norm al 
production, w ith  draw dow ns large com pared w ith  th e  differential density  head betw een 
th e  oil an d  w ater i t  is necessary to  assum e th a t  th e  vertical perm eability  is a very  sm all 
fraction  of th e  horizontal perm eability .

The p roduction  h is to ry -after w ater h ad  broken th rough  also was analysed, on the  
assum ption  th a t  th e  production  m echanism  and  deta ils of th e  flow d istribu tion
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continue to  be th e  sam e as during  th e  phase of clean-oil p roduction . The w a ter cu t 
was found to  increase a t  an accelerated  ra te  as p roduction  proceeds. T he w ater—oil 
ra tio  a t  a  given cum ulative  oil recovery  per well would increase w ith  increasing well 
p en etra tio n  and  increasing well spacing.

In  th e  range of p rac tica l well spacings and  physical p a ram eters defining th e  p ro 
ducing system , th e  increm ents in  clean-oil p roduction  p e r ad d itio n a l well decreased 
w ith  increasing well density , an d  because o f th e  lim ited  gains in  to ta l  econom ic oil 
recovery as th e  well density  was increased, th e  op tim um  value of th e  spacing w ould be 
determ ined  largely b y  economic considerations. G. D . H .

1046. Recent Innovations in  Lease W ork Barges. E . H . Short. Oil Gas J ., 5.4.47,
45 (48), 61.— M arine operating  barges especially equipped for paraffin  rem oval from 
tu b in g  strings an d  lead  lines a re  briefly described. R. B. S.

1047. Pa ten ts on Production. F . J .  N orton , assr to  G eneral E lectric  Co. U .S.P. 
2,412,470, 10.12.46. P roduction  of W ater R epellen t M aterials.— A  m eth o d  o f m aking 
a solid body w a ter repellent b y  trea tin g  w ith  a  m ix tu re  consisting of from  2-8% to 
99-2% b y  w eight of trim e th y l silicon chloride and  of from  97-2%  to  0-8%  b y  weight of 
silicon tetrach loride .

E . B uddrus an d  S. C. Carney, assrs to  Phillips Petro leum  Co. U .S .P . 2,412,765,
17.12.46. R ecovery of H ydrocarbons.— A  m ethod  o f p roducing oil from  p a rtia lly  
dep le ted  fields by  in jecting  in to  th e  fo rm ation  condensible h y d rocarbon  vapours con
sisting  essentially  of propane an d  b u tan e  : these  vapours condense in  th e  form ation 
an d  render th e  crude oil m ore favourable to  p roduction  : th e  m ethod  o f recovering the  
lig h t hydrocarbon  vapours from  th e  p roduced  crude is also p a ten ted .

R . E . E dw ards, assr to  H a llib u rto n  Oil W ell C em enting Co. U .S .P . 2,412,876,
17.10.46. W ire B rush for Use in  Oil W ells.— A wire b ru sh  su itab le  for cleaning well 
casing, etc.

C. E . Zobell, assr to  The A m erican Petro leum  In s titu te . U .S .P . 2,413,278, 24.10.46. 
Bacteriological Process for T rea tm en t of F lu id-B earing  E a r th  F orm ations.— A m ethod  
o f increasing or facilita ting  th e  recovery of oil from  oil-bearing fo rm ations b y  subjecting 
th e  fo rm ation to  th e  action  of Desulfovibrio halohydrocarbonoclasticus.

F . E . D ana. U .S .P . 2,415,729, 11.2.47. M ethod of C leaning Oil W ells.— A m ethod  
of rem oving paraffin  deposits from  oil-well tub ing .

S. T. Y uster, assr to  The B radford  D istric t P ennsy lvan ia  Oil P ro d u cer’s A ssociation. 
U .S .P . .2,416,077, 18.2.47. W ell Torpedo.— A well-shooting to rpedo  in  w hich th e  
charge is contained in  an  annu lar space hav ing  an  outside d iam ete r su b s tan tia lly  as 
g rea t as th a t  o f th e  bore-hole to  be  shot.

G. A. Thom pson and  S. A. Cejka. U .S .P . 2,416,359, 25.2.47. A p p a ra tu s for L ifting 
F lu id .— A  special ty p e  of gas-lift ap para tus.

C. E . T rau tm an  an d  H . A. Am brose, assrs to  G ulf R esearch an d  D evelopm ent Co. 
U .S .P . 2,416,360, 25.2.47. P rev en tio n  o f Foam ing  o f H y d ro carb o n  Oils.— A  process 
of suppressing foam ing in  hydrocarbon  oils b y  p roducing in  th e  oil a  fine stab le  d isper
sion of a  liquid  organo-germ anium  oxide which is su b stan tia lly  insoluble in  th e  oil and  
n o t in  sufficient am oun t to  produce deleterious effects.

J  G ran t and  J .  J .  Santiago, assrs to  G ran t Oil Tool Co. U .S .P . 2,416,441, 25.2.47. 
D eterm ination  of W ell-P ipe Perforations.— A n in stru m en t hav in g  a  th in  o u te r shell 
which can  be lowered in to  a  well opposite a  p e rfo ra ted  section and  th en  expanded  
against th e  casing to  form  in d en ta tions corresponding to  th e  perforations.

C. E . T rau tm an  an d  H . A. Am brose, assrs to  G ulf R esearch  an d  D evelopm ent Co. 
U .S .P . 2,416,503, 25.2.47. P reven tion  of Foam ing  in  H y drocarbon  Oils.— A n active  
defoam ing com pound consisting of a  d eh y d ra ted  silicon oxide condensation  p ro d u c t.

C. E . T rau tm an  and  H . A. Am brose, assrs to  G ulf R esearch  an d  D evelopm ent Co. 
U .S .P . 2,416,504, 25.2.47. P rev en tio n  of Foam ing  in  H y d rocarbon  Oils.— A  process 
of suppressing foam ing in  hydrocarbon  oils b y  add ing  to  th em  a  liqu id  organo-silicol 
condensation  p ro d u c t in  excess of th a t  which dissolves in  th e  oil so as to  produce a 
dispersion  therein .
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D. B. Collins, assr to  Shell D evelopm ent Co. U .S .P . 2,417,152, 11.3.47. Oil-Well 
Screen.— A special ty p e  of oil-well screen having inw ardly  diverging slots.

J .  Caldwell, assr to  The Jam es M orrison B rass M anufacturing Co. U .S.P. 2,417,181,
11.3.47. Oil-W ell P ressure Control System .—A new design o f well-head equipm ent for 
w ithstand ing  high pressures. R . B. S.

O ilfield D evelopm ent.
1048. Carthage Approaching Full Gas Production. G. W eber. Oil Gas J .,  29.3.47, 
45 (47), 137.— The developm ent of th e  Carthage gas an d  condensate field discovered 
in 1936 in  P ano la  County, Texas, is reviewed. The to ta l gas production  by th e  end of 
M arch 1947 exceeded 200 billion cu. ft. R . B. S.

1049. South Texas G iant. C. J .  D eegan and  N. W illiam s. Oil Gas J . ,  9.11.46, 45 (27),
60-64.— I t  is gpssible th a t  th e  separate  pools from  A gua Dulce to  L a Gloria m ay  even
tually  becom e a  big field, 50-55 m l long and  3-7 m l wide. I t  m ay  th en  be second only 
to  E as t Texas as an  oil reserve, and  second to  th e  A m arillo-H ugoton area  as a  gas 
reserve. The estim ates of p o ten tia l reserves are 1250-1750 m illion b rl of oil, 12-15 
m illion m illion cu. f t. o f gas and  300-400 m illion b rl of d istillate . Shallow gas and  oil 
were discovered a t  Agua Dulce in  1928; th e  S tra tto n  field followed in  1931, Seeligson 
in  1937, L a Gloria in  1939, T ijerina  and  Canales in  1944, and  M onte N egra and  B orregas 
in  1945. Merging is n o t qu ite  com plete, an d  a few d ry  gaps m ay  persist.

The cum ulative p roduction  a t  th e  beginning of Ju ly  1946 was 55,000,000 brl. The 
present allowable is 85,000 b rl/day . P roduction  is from  num erous len ticu lar sands 
extending th rough  th e  Frio-V icksburg section. A t Seeligson th e  dep th  range is 4600- 
7000 ft. Some sands have gas, some oil and  gas, some gas and  d istillate . ' Over 85 
d istinc t reservoirs have been noted . A series of struc tu res occur along th e  V icksburg 
flexure. In  p a r ts  o f th e  area  th e  average well encounters four separate  gas zones and 
th ree  or four oil zones.

A p art from  gas an d  condensate wells th ere  are over 1100 producers.
The tren d  of developm ents is described. Tables give th e  annual production  from  

1938 for th e  entire  area, an d  give some d a ta  on th e  separate  pools. P a r t  of a  cross- 
section an d  a  s tra tu m  contour m ap are included. G. D. H.

1050. Canadian Developments— 1946. F . K . Beach. Petrol. Engr, Oct. 1946, 18 (1), 
67.—A t T urner Valley m ore th a n  a  m illion m illion cu ft of gas have been wasted, 
b u t a  th ird  of th is  q u a n tity  has been m arketed .

In  a th ird  te s t of th e  Jum pingpound  s tru c tu re  gas has been found in  th e  to p  o f th e  
R undle and  saltw ater lower. I n  th e  B razeau area  a well has reached 11,689 ft, finding 
two slivers of R undle w ith  gas, condensate, and  w ater in  th e  upper one. Im perial Shell 
Stolberg also found two R undle slivers in  drilling to  13,747 ft. The lower sliver has sa lt 
w ater.

Gas flows have been found in  R oxana  3 K  below 5000 ft. A hole near L undbreck 
has had num erous oil shows and  is fishing a t  9912 ft. R oyalite  De W inton, 12 m l east 
of T urner Valley, had  a  good oil show in th e  Brown sand of th e  Fernie (Jurassic). Oil 
shows have also been found in  th e  basal B lairm ore, 18 m l n o rth  of Calgary. A n oil 
discovery has been m ade a  few m iles n o rth east of th e  W ainw right field. Im peria l’s 
P rovost discovery of oil was in  th e  top  of th e  Lower Cretaceous. McColl F ron tinac  and 
Union jo in tly  discovered a big gas flow in  eastern  A lberta  ju s t  n o rth  of th e  M ontana 
border.

Geological and  geophysical w ork continued in  A lberta.
A w ildcat is being drilled 40 m l n o rth  of H alifax , N ova Scotia. Tests are being 

drilled on th e  Gaspe Peninsula. On th e  G alt an ticline there  has been a gas show.
G. D. H .

1051. Canada has Intense Exploration Program m e. R . Sneddon. Petrol. Engr, Oct. 
1946, 18 (1), 145.— 15%  of C anada’s oil needs are supplied b y  th e  o u tp u t of N orm an 
W ells and  T urner Valley, th e  la tte r  now  yielding 20,000 b rl/day . The oil deficiency, 
and  th e  cost of ob tain ing supplies elsewhere m ake urgen t th e  investigation  of C anada’s 
fu rth e r oil resources. The F ischer-T ropsch process and successful exploitation  of the
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A th ab ask a  ta r  sands would co n tribu te  to  th e  supplies. T he oil possibilities of W estern  
C anada are fa r from  fully  tested . Indeed , i t  has been s ta te d  th a t  o f th e  1600 wells 
drilled  in  th is  a rea  to  d a te  less th a n  a  dozen have  been deep enough to  te s t  a ll th e  possi
b ilities of th e  sections. H ence scarc ity  o f good resu lts  in  term s o f p roduction  is n o t 
en tire ly  discouraging. E x p lo ra tio n  in  E as te rn  C anada h as n o t been successful.

1052. Mexico To-day— Exploration and Production. Anon. Oil Gas J .,  2.11.46, 45
(26), 42.— The M exican oil in d u stry  is handicapped  b y  a  serious labour problem . 
Much equipm ent is in  u rg en t need o f replacem ent. L abour costs have  nearly  treb led  
since th e  expropria tion . A n tiq u ated  tra n sp o rt  co n stitu tes  a  fu rth e r handicap. 
F inance has been lacking for ad equate  prospecting . O nly 23 w ildcats hav e  been drilled 
since 1938, two hav ing  found oil and  tw o gas. 75%  of th e  reserves are a t  Poza Rica. 
17 geological crews and  11 geophysical crews (6 seismic, 4 g rav ity -m eter, I electric) are 
in  th e  field.

P oza R ica  produces 68,076 b r l/d ay , p roviding 54%  of th e  M exican o u tp u t. In  mid- 
1946 th e  cum ulative p roduction  was 248,100,191 b rl o f oil an d  258,249,000,000 cu. ft. 
o f gas. P ro duction  is from  th e  T am abra  (Cretaceous) which averages 296 f t  in  th ick 
ness, and  h as a  p o rosity  of 10%.

In  th e  n o rth eastern  a rea  (an extension  of th e  R io G rande basin) 23 wells have been 
com pleted, th e  cum ulative  p roduction  being 7615 b rl o f d istilla te  an d  33,229,000,000 
cu. ft. of gas. P ro duction  in  th is  Mission gasfield is from  th e  V icksburg (Oligocene) a t 
d ep ths o f 5800 ft. The porosity  is 20%  an d  th e  in itia l reservoir pressure  was 2760 
p.s.i.

On th e  flanks of th e  com plex E l P lan  sa lt dom e Pem ex discovered th e  Concepcion 
a n d  E n can to  sands w hich produce elsewhere in  th e  area. G. D. H .

1053. B razil’s Latest Discovery Spurs In terest in  Oil D evelopm ent. Anon. World 
Petrol., Nov. 1946, 17 (12), 58.-—D rilling in B ahia  during  th e  p a s t 5 years has revealed 
4 oilfields w ith  ab o u t 30 producing wells. L obato  w as th e  first d iscovery. A ratu  
has an  oil horizon and  a gas horizon. Itap a rico  and  C andeias a re  th e  o th er fields. The 
com bined o u tp u t has n o t exceeded 2000 b rl/d ay . R ecen tly  a  well in  th e  Candeias 
field found 200 f t  o f pay , an d  in  a 24-hr te s t  gave 1800 b rl/d a y . 16 o th e r producers 
in  th is  a rea  range 25 to  100 b rl/d a y  an d  average 60 b r l/d ay . A s till  m ore recen t well 
has a  p o ten tia l of 1000 b rl/d ay . The sand  appears to  be len ticu lar. G. D . H .

1054. E stim ates of R ussian Oil Resources. E . A dam s. Petrol. Engr, Oct. 1946, 18
(1), 178.— I t  has been estim ated  by  P ere jd a  th a t  th e  U .S .S .R . oil p roduction  in  1945 
was ab o u t 149 m illion brl. The 1939 p roduction  w as 217 m illion brl. I n  1940 the  
B aku  area  supplied 70%  of th e  R ussian  o u tp u t, b u t th e  B aku  p roduction  la te r  declined 
b y  ab ou t half. M aikop and  Grozny prov ided  16%  of th e  1940 to ta l, and  th e  form er 
fell in to  G erm an hands, while th e  la tte r  w as greatly  dam aged. E lsew here th e  p roduc
tio n  rose from  31 m illion b rl in  1940 to  45 m illion b rl in  1945 ; th e  changes in  th is  
period for various areas were U ral-V olga, 14 to  21 m illion brl; E m b a  5 to  7 m illion 
brl, an d  Sakhalin  3 to  6 m illion brl.

I n  1937 available reserves in  R ussia  were ab o u t 6000 m illion brl. A ll geologists 
agree th a t  R ussia  m ay  have m ore im proved reserves th a n  any  o th e r co u n try , an d  m ay 
have tw o or th ree  tim es as m uch sed im entary  rock o f a  petro liferous ty p e  as U .S.A.

O f proved  reserves, U .S.A . controls ab o u t 60% , G reat B rita in  23% , an d  R ussia  abou t 
11% , th e  N etherlands 5% , an d  F rance  less th a n  2% .

T ran sp o rt is one of R ussia ’s m ain  obstacles in developing proved  reserves. C lim ate 
provides o ther difficulties. G. D. H .

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

1055. Design of Long D istance N atural Gas Transm ission Lines. R . G. S trong  and  
T. H . Beals. Oil Gas J ., 19.4.47, 45 (50), 88.— Origin, term inus, m ark e t requ irem ents, 
size of pipe, num ber an d  size of com pressor sta tions, geography o f cou n try , ch arac te r 
and  corrosiv ity  of soil m ust be tak en  in to  account w hen designing h igh-pressure t r a n s 
co n tinen ta l pipeline system s. New lines are solid welded. Special consideration  has
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to  be given to  river crossings, and  isolation valves provided. The m ost econom ical 
com bination  o f pipe and  pow er has to  be determ ined for which purpose tab les are 
p rov ided  for 24, 26, 28, and  30-in pipe and  1250 h .p . horizontal compressors, based 
on form ulas for line flow, horse-power, and  B arlow ’s form ula. G. A. C.

1056. T ransport of Liquid Fuel by Pipeline. Anon. Petroleum, 1947, 10, 64 [Con
densed, translation by 2?. H am mond of “ Transporte de combustibles por tubería,” 
published in  “ La  Ingeneria,” 1946, 50, 537-539).— A p lan  for th e  co-ordination o f all 
pipelines in  th e  A rgentine Republic is being considered by  th e  G overnm ent. W ith in  
th e  general p lan  one new gas pipeline and  four oil pipelines are considered essential. 
The p ro jects are in  th e  hands o f Y acim entos Petro líferos Fiscales (Y .P .F .) an d  th e  
N ational Gas D irectorate  who will jo in tly  s tu d y  to  provide a  com prehensive solution 
of th e  economic tran sp o rt of liquid  fuels. The pro jects w ill involve legislation, and  
a fte r th e  law  h as been prom ulgated  th e  pipelines will function  as public carriers, 
sub ject to  G overnm ent contro l regarding charges, etc.

The surface tran sp o rt o f liqu id  fuel in  A rgentina  is carried  o u t uneconom ically. 
A lthough i t  occupies seven th  place as a  w orld producer of petro leum  an d  has long 
distances to  cover th ere  are, a t  p resent, only 400 km  of pipe-line in  th e  country .

Considering ind iv idual A rgentine petro leum  deposits, th a t  a t  Comodoro R ivadav ia  
is extensive and  th is  also possesses large reserves o f n a tu ra l gas. Much of th is  gas has 
been, in  th e  p ast, d ischarged to  th e  atm osphere, for lack  of a  pipeline to  tran sp o rt i t  
econom ically/

There are im p o rtan t gas and  petro leum  deposits in  Mendoza, th e  o u tp u t from  which 
has to  be conveyed to  coastal refineries and  is a t  p resen t tran sp o rted  b y  rail. Gas 
reserves a t  P laza  H uincul rem ain  d o rm an t for lack o f tran sp o rt b y  pipeline and 
petro leum  from  th is  source is tran sp o rted  to  Buenos Aires b y  rail.

The re la tive  costs of surface and  pipe-line tran sp o rt show th e  la tte r  to  be th e  more 
economical as proved b y  A m erican sta tistics . P ipeline tran sp o rt also has advantages 
as regards safety  and  reg u larity  and  there  are also v ita l m ilita ry  advantages.

F . W . H . M.

1057. Approximate Perform ance of Centrifugal Pum ps. W . L. Nelson. Oil Gas J .,
3.5.47, 45 (52), 107.— No. 142 in  th e  Refiner's Notebook series gives curves which indicate 
the  approxim ate  head  and  pow er for single-stage centrifugal pum ps o f e ither single or 
double suction. Reference is also m ade to  No. 136 in  th is  series. A n exam ple is 
provided and  w orked out. G. A. C.

1058. Applying Plastic Coating to Oil Tanks. W . J .  D avis. Petrol. Engr, J a n . 1947, 
18 (4), 182.— The advan tages o f p lastic  coating over o ther m ethods of p ro tection  
against corrosion for oil-tanks is discussed. The procedure generally adopted  for 
preparing  tan k s  and  carry ing o u t th e  p lastic  coating operation  is th en  described.

R . B. S.

1059. Patents on T ransport and Storage. F . Su tton , assr to  Saunders Valve Co., L td . 
U .S.P. 2,412,105, 3.12.46. F lu id  C ontrolling Valve.— A self-closing and  self-locking 
diaphragm  valve hav ing  no stuffing box.

J .  H . W i g g in s .  U .S .P . 2,415,322, 4.2.47. Pressure C ontrol M echanism  for F lu id  
Storage A pparatus.— A variable  volum e storage ta n k  for au tom atically  m aintain ing 
fluid con ten ts a t  a  constan t pressure. R , B. S.

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

R efineries and A uxiliary Refinery P lant.
1060. Centrifugal Compressors for Gas Pipe-lines. M. C. Shaw and  E . T. N eubauer. 
Oil Gas J . ,  8.3.47, 45 (44), 65.— The m erits and  dem erits o f cen tf compressors for 
pum ping n a tu ra l gas from  producing fields to  consum ers, are discussed. The technique 
is th a t  of using low pressure ra tios whilst handling large quantities of gas, a process 
especially su ited  to  th e  cen tf compressor. I t  is generally possible to  elim inate th e  use
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of large gear ra tio s and  th is  is an  advan tage  w hen com pared w ith  th e  high-speed 
m ulti-stage ax ia l flow com pressor. The cen tf has th e  ad v an tag e  o f variab le  capacity , 
w hen driven  a t  constan t speed, acqording to  th e  dem and  on th e  system . Six m ethods 
o f regu lation  o f cen tf  com pressors are discussed, of which th e  by-pass m eth o d  is th e  
sim plest. O peration, lubrication , sh a ft seals, m ateria ls , an d  costs conclude an  excel
len t review . I- O. B.

1061. Cooling-Tower Perform ance Evaluated  for the  Operator. J .  G. D e F lor. Oil 
G a sJ .,  29.3.47, 45 (47), 129.— A tm ospheric and  m echanical d ra ft tow ers a re  described, 
and  th e ir  perform ance discussed.
M echanical D raft Towers.

The tw o typ es a re  :—

(а) Forced  d rau g h t, now  losing favour, w here a ir is forced in  th e  b o tto m  and 
discharged a t  th e  top .

(б) Induced  d rau g h t, w here a ir is pulled  upw ards from  th e  to p , an d  discharged 
a t  h igh  velocity .

I n  b o th  types, perform ance is governed b y  ra tio  o f w eights o f  a ir  to  w ater, an d  tim e 
o f co n tact betw een w ater and  a ir. These depend on th e  following facto rs, of which 
th e  requ ired  tow er size is th en  a  function.

(1) Cooling range (hot w a ter tem p  m inus cold w a ter tem p).
(2) A pproach to  w et bu lb  tem p.
(3) Q u an tity  o f w a ter to  be cooled.
(4) W et bu lb  tem p.
(5) A ir velocity  th rough  th e  cell.
(6) Tower height.

A series of diagram s and  curves is given illu stra tin g  th e  re la tionsh ip  betw een these 
conditions, and  a num ber of exam ples w orked o u t to  show how  cooling tow er perform 
ance m ay  be deduced from  th e  curves.

Atmospheric Cooling Towers.
W ater is pum ped  to  th e  top  of th e  tow er, an d  th en  d ischarged th ro u g h  a  d istrib u tin g  

system . A ir passes horizon tally  th rough  th e  tow er. P erform ance is lim ited  by 
position , e.g. i t  m u st be in  an  exposed area  and  broadside on to  th e  p revailing  wind. 
The problem  of excessive sp ray  loss has now been solved by  inco rpora ting  d rif t e lim ina
to rs  in to  th e  louvers.

Cooling capacity  varies w ith  w a ter concen tra tion , an d  th is  depends on :

(1) Tem p range.
(2) A pproaoh to  w et bu lb  tem p.
(3) Tower height.
(4) W ind  velocity.
(5) W et bu lb  tem p.

T he effect of these factors is discussed, and  illu stra ted  by  curves, an d  exam ples are 
included. W . M. H .

1062. Insulation  Technique for Oil-Refinery Structures. S. S. P a rk er. Oil Gas J .,
25.4.47, 45 (51), 160.— The use an d  advan tages o f silicate fibres (m ineral wool) as 
insulating  m ate ria l for refinery p lan t over a 10-year period  a t  A shland, K y ., is discussed.

The b lan k e t form  of insulation  m ate ria lly  decreases tim e  an d  expense o f app lication , 
and  a t  a  lower u n it an d  cost. R epairs can be rap id ly  carried  ou t, w hereas th e  b rick  
m ethod  consum ed days of tim e. Chemical wool is easily  app lied  and  re ta in s shape and  
properties in  service. B lankets are held in  place, for exam ple, on four a sp h a lt oxidizing 
tan k s  b y  heavy  wires bu tt-w elded to  th e  steel p la te  p rio r to  app lication  o f insu lation , 
2-in th ickness of th e  wool being employed.

M ultiple layers of insta lla tion  can  be used, and  on large u n its  i t  is essentia l th a t  th e  
insu lation  be applied  w hen d ry  and  be p ro tec ted  from  w ater.

H igh-pressure steam  lines a re  am ong o th er refinery equ ipm ent w hich have  been 
successfully insu lated  w ith  m ineral wool, losses over a d istance of m ore th a n  £ m l being 
betw een 10° and  15° F  a t  225 p.s.i. a t  550° F . G. A. C.
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1063. 50-Ft. Steel Stacks. Refiners’ Notebook, No. 137. W . L. Nelson. Oil Gas J .,
29.3.47, 45 (47), 177.— T em perature  of flue gas is correlated w ith  length  of stack  and  
prevailing  w eather, according to  th e  form ula

T„ -  T a _ J 5 7 V 1 ^ - - J ) :89_UH  
T 1 -  T a ~  37V  F  +  0-89 UH

where T 2 =  in le t tem p 0 F , T x =  o u tle t tem p ° F , T A =  a ir tem p ° F ,  F  =  volum e of 
flue gas, H  =  height of stack , U =  overall h ea t-transfer ra te , B .T h .U ./sq  f t/h r /°  F  
tem p difference.

A tab le  is included, showing d ra ft produced b y  50 f t steel stacks a t  sea level, w ith  
in le t tem p  of 300° F  to  900° F , a ir  tem p  0° F  to  100° F . F o r th is  tab le , a value of 1-3 is 
adopted  for U , corresponding to  conditions of ra in  and wind ; values of U  are also 
given for differing w eather conditions. W . M. H .

1064. Stack Size— Furnace D raft. W . L. Nelson. Oil G a sJ ., 19.4.47, 45 (50), 135.— 
No. 140 in  th e  Refiners' Notebook series shows th e  size of stacks comm only used when 
firing gas and  oil fuels w ith  ch art based on th e  use of 40%  excess a ir and  an  average flue 
gas (60° F) velocity  of approx im ately  7-5 f t  per sec. O ther notebooks re la ting  to  
stacks are also listed . G. A. C.

1065. Indian  Engineer Assistance Group. The A nglo-Iranian Oil Co., Abadan, Iran .
D. A. Goldfinch. Roy. Engrs J . ,  1947, 61, 147-153.— W hen, in  1943, civilian labour 
available in  I ra n  becam e inadequate  to  m eet th e  needs o f th e  A badan  refinery ex p an 
sion scheme, th e  A nglo-Iranian  approached th e  B ritish  m ilita ry  au tho rities for assist
ance from  E ngineer troops. In form ation  is given regarding th e  program m e o f work, 
organization and  technical control, costing and  construction  records, an d  various 
aspects of th e  operations. G. S.

C racking.
1066. Modern Refining Processes. P a rt 16.— Therm al Cracking of Residual Feed 
Stocks to Liquid Residues. G. A rm istead. Oil Gas J . ,  19.4.47, 45 (50), 94.—M any 
routine operating  arrangem ents in  th erm al cracking processed are im p o rtan t in  p resen t 
day practice, although  advances are n o t frequent. Therm al cracking o f residual feed 
stocks led to  th e  use of v iscosity-breaking operations w ith  im proved yields.

The gas oil cracking steps are an  in teg ral p a r t  of th e  process, and  tendency to  p ro 
duction of coke-lim its crack per pass to  abou t 20%  of th e  charge, b u t th is  m ay  be con
siderably raised  on selected stocks.

D ifferent ty p e  stocks should be segregated in  order th a t  each m ay  be cracked under 
optim um  conditions. In  tw o-coil operations em ploying v iscosity  breaking on u n its 
bu ilt by  th e  Kellog Co. coil tem pera tu res m ay  range from  870° F  in  th e  heavy  oil 
coil to  1025° F  w ith  ligh t v irg in  gas oil. Cracking ra tes  o f 7-10%  per pass for heavy 
oil is desirable.

The perm issible crack-per-pass ra tes  m ay  be increased from  9 to  10% to  15% by 
addition  of ligh t hydrocarbons to  th e  cracking stock as in  gas reversion of polyform  
operations.

Six flow sheets illu stra te  th e  article. G. A. C.

Polym erization.
1067. On the Catalytic Hydrodim erization of Acetylene under Atmospheric Pressure.
L. I. Anzus and  A. D. Pe trov . Comptes Rend. (Doklady) Acad. Sci. U R S S , 1946, 53, 
619 (in E nglish).— Previous work by th e  sam e au tho rs on th e  hydropolym erization of 
acetylene over nickel and  m ixed cata lysts a t  b o th  a tm  and  high pressure had  shown 
th a t  a liquid product, m ain ly^n ixed  hydrotrim ers and  hydro tetram ers, was obtained, 
th e  com position o f which was determ ined. W ith  m ixed nickel—zinc ca ta ly st a t  high 
pressures, hydrodim ers only were obtained, e.g. 70%  isobutylene and  6%  divinyl, 
based on acetylene. The a im  o f th e  present work was to  o b ta in  a  sim ilar yield of iso- 
bu ty lene in  a tm  pressure operation. U sing a  m ixed nickel—cobalt—kaolin ca ta ly st a t  
170° C, a  4 : 1-hydrogen-acety lene feed and  a  litre-hour-space-velocity of 400-500, 
th e  sole p ro d u c t o f th e  reaction  is isobutylene, as 15% b y  volum e of th e  ex it gas, the
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rem ainder being hydrogen. W ith  a  n icke l-z inc-kao lin  c a ta ly s t a t  170°, a  1 : 1 -  
hydrogen-acety lene  feed and  a  L .H .S.V . o f 200, th e  p ro ducts a re  15%  e thy lene an d  
4%  divinyl and  no liquid  hydrocarbons. The resu lts  o b tained  w ith  va ria tio n s o f these  
conditions a re  tab u la ted . The m echanism  of low -tem p ca ta ly tic  hydropolym erization  
o f acety lene proposed to  exp lain  these  resu lts  is com pared w ith  th e  h igh-tem p hydro  - 
polym erization-cracking schem e proposed b y  Sheridan, w hich is claim ed to  be 
in ad eq u ate  in  th e  p resen t case. G. H . B.

A lkylation .

1068. On the M/cZoPentylation of A rom atic H ydrocarbons. P . C agniant, A. Delu- 
zarche, an d  G. Chatelus. Compt. Rend., 1947, 224, 1064.— The cycZopentyl group can 
be linked to  th e  nucleus of an  arom atic  hydrocarbon  b y  reac ting  th e  la t te r  w ith  cyclo- 
pen tene  a t  0° C in th e  presence of alum in ium  chloride as c a ta ly s t, using good ag ita tio n  
and  a reaction  tim e o f ca. 10 m in  ; w ith  solid arom atic  hydrocarbons carbon disulphide 
is used as a  solvent. The reaction  is exotherm ic. T he p ro d u c ts  a re  m ain ly  mono- 
and  dicycZopentyl, and  in  some cases, th e  tricycZopentyl deriva tives. T he product^ 
ob tained  from  benzene, toluene, o-, rn-, an d  p-xylenes, 1 : 3 :  5-trim ethylbenzene, 
d iphenyl, hydrindene, acenaphthene, an d  anisole are described. The con stitu tio n  of 
all th e  monocycZopentyl derivatives have  been established b y  perm an g an a te  oxidation, 
and  in  some casks b y  an  a lte rn a tiv e  sy n the tic  m ethod . G. H . B.

Special P ro cesses .

1069. Rubber Chemicals from  Petroleum . Anon. India-Rubber J . ,  1947, 112, 496.— 
A b rie f description is given of a new p lan t for th e  p roduction  o f chem icals from  p e tro 
leum , for use in  m any  industries, including ru b b e r an d  p lastics, which is being erected 
by  th e  Shell Chemical M anufacturing Co., L td ., a t  Thornton-le-M oors, Cheshire.

C. N. T.

M etering and C ontrol.

1070. Application of A utom atic Control to Gasoline P lan t and Refinery Processes.
E . H . Reynolds, W . T roiltm an, and  G. Law n. Oil Oas J . ,  5.4.47, 45 (48), 66.— The 
various ty p es of tem p , pressure, flow, and  liq  level in stru m en ts  a re  described an d  the 
app lication  of au tom atic  contro l in  gasoline p lan t and  refinery processes a re  discussed 
for th e  following : F o r operation  o f : (a) a deisobutanizer c o lu m n ; (6) a  deisopenta- 
nizer colum n ; (c) for m ain ta in ing  th e  pressure in  a refinery fue l-gas system  b y  burning 
th e  excess gas u nder s team  b o ile rs ; (d) au to m atic  m eans for lim iting  varia tio n s of 
fuel-gas pressure by  th e  use of a  duplex pressure contro ller w hich w ill allow m ake up 
gas to  go to  a  system  w hen th e  pressure drops to  a  se t p o in t, or w ill v e n t gas to  a ir if  
th e  pressure rises to  a  predeterm ined  p o in t. Flow  ch arts  for these  four cases show th e  
po in ts for fixing an d  types applied. W . H . C.

Safety P recau tion s.

1071. Fire Control Methods Learned in  W ar. R . B. T u ttle . Oil Oas J . ,  19.4.47, 45
(50), 84.— T ests w ith  th e  sub-surface in jection  m ethod  of tank-fire  ex tingu ish ing  are 
described.

The original m ethod  was developed in  E ng land  in  th e  early  days o f th e  1939-45 
w ar involved in jecting  chem ical foam  in to  th e  ta n k  th rough  its  p ro d u c t lines, an d  was 
successful against fuel oil fires.

To com bat gasoline and  o th er fuel fires tw o changes in  th e  original m eth o d  were 
m ade, to  produce a  foam ing liquid  w ith  chem ical a c tiv ity  which w ould p roduce a 
b lan k e t on th e  surface of com bustible hydrocarbons, using a  device w hich w ould 
deliver hom ogeneous foam  u nder pressure.

T ests were m ade w ith  a  positive d isplacem ent pum p, a cen trifugal pum p, com pressor 
and  velocity  tu rbu lence  foam  m ixer, th e  u n it  producing foam  from  a  m ax im um  of 
4000 g.p.m . a t  50 p.s.i.g. to  3000 g.p.m . m inim um  for reduced ra tes.

The foam  fluid used is a  hydrolized p ro te in  solution con tain ing  38%  solids an d  th e  
necessary com pounds to  reac t in  th e  presence o f h ea t to  give th e  b lan k e t required . 
F ive  fire te s ts  were m ade, on crude oil, gasoline, and  residues from  these, using foam s
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of m axim um  fire-fighting ab ility  (containing from  23 to  33%  w ater). I n  te s t  1, for 
exam ple, on crude oil a t  16 f t 4 in above foam  inlet, w ith  pre-burning for 3 m in, foam 
applied  a t  0 47 g.p.m . pe r sq. ft. for 7 m in, th e  fire was extinguished in  8 m in 15 sec. 
A tem p  of 675° F  was reached as extinguishm ent beg an ; th is fell to  120° F  3 m in 
afterw ards, when th e  fire w as under control. G. A. C.

R efining P atents.
1072. Paten ts on Refining Processes and Products. C. A rnold (S.O. Dev. Co.). B .P . 
586,871, 16.4.47. L ub. oil compositions.

J .  C. A rnold (S.O. Dev. Co). B .P. 586,848, 16.4.47. M anufacture of trip tane.
S tandard  Oil D evelopm ent Co. B .P. 586,839, 16.4.47. N orm ally solid m etal- 

fabricating  lubricants.

S tan d ard  Oil D evelopm ent Co. B .P . 586,841, 16.4.47. In h ib ition  o f oxidation  in 
hydrocarbon oils.

Usines de Melle. B .P . 586,829 and B .P . 586,831, 16.4.47. H y d ra tion  of defines.
T. O. W ilton. B .P. 586,798, 16.4.47. D istillation  and  frac tiona tion  o f tars , oils, 

and  like liquid  hydrocarbons.
E . Zimkin. B .P. 586,790, 16.4.47. Refining of benzole.
C. A rnold (S.O. Dev. Co.). B .P. 587,080, 23.4.47. Process and  ap p ara tu s for the  

low -tem perature-polym erization of defines.
J .  C. A rnold (S.O. Dev. Co.). B .P . 587,088 and  B .P . 587,013, 23.4.47. M otor 

fuels.
J .  C. A rnold (S.O. Dev. Co.). B .P . 587,048, 23.4.47. D estructive  hydrogenation  of 

petroleum .
J .  G. Fife (Shell Dev. Co.). B .P . 586,945, 23.4.47. C atalytic processes.
S tandard  Oil D evelopm ent Co. B .P. 586,914, 23.4.47. P roduction  of hydrogen. 
S tandard  Oil D evelopm ent Co. B .P . 586,992, 23.4.47. T rea tm en t of shale. 
A laddin Indu stries  L td . B .P. 587,207, 3.4.47. B urner construction  for gasoline 

m antle  lam ps.
C. Arnold (S.O. Dev. Co.). B .P /587,168, 30.4.47. P roduction  of arom atic amines.
C. Arnold (S.O. Dev. Co.). B .P . 587,193, 30.4.47. P repara tion  and  em ploym ent 

of cataly tic  m aterials.
J .  C. Arnold (S.O. Dev. Co.). B .P . 587,241, 30.4.47. T rea tm en t o f hydrocarbon 

m ixtures to  effect segregation of desired hydrocarbons.
J .  C. A rnold (S.O. Dev. Co.). B .P. 587,258, 30.4.47. M anufacture of greases.
Eagle Oil and  Shipping Co. L td ., R . G. M itchell and  H . C. T ait. B .P. 587,279,

30.4.47. E m ulsifying agents.
Shell D evelopm ent Co. B .P . 587,161, 30.4.47. P rep ara tio n  of catalysts.
S tandard  Oil D evelopm ent Co. B .P . 587,151, 30.4.47. C ataly tic  dehydrogenation 

of hydrocarbons.
S tandard  Oil D evelopm ent Co. B .P . 587,273, 30.4.47. Diesel fuel compositions.
C. A rnold (S.O. Dev. Co.). B .P . 587,396, 7.5.47. C atalyst m anufacture.
C. A rnold (S.O. D ev. Co.). B .P . 587,476, 7.5.47. C ataly tic  cracking.
J .  C. A rnold (S.O. Dev. Co.). B .P . 587,395, and  B .P . 587,475, 7.5.47. Low -tem 

p eratu re  po lym erization  processes.
I.C .I. L td ., I . L. Clifford, E . G. W illiam s, and  R . B. R ichards. B .P. 587,391,

7.5.47. I.C .I. L td ., E . H u n te r, C. G. P . Feacham , and  R . B. R ichards. B .P. 
587 378 7.5.47. Polym erization and  in terpolym erization of ethylene.

Shell Developm ent Co. B .P . 587,413, 7.5.47, B reak in  fuel and  m ethod for breaking 
in I.C . engines.
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Shell D evelopm ent Co. B .P . 587,482, 7.5.47. W ell-drilling fluid.
J .  G. F ife (Shell D evelopm ent Co.). B .P . 587,314, 7.5.47. A ddition  of am ines to

stabilize gasoline.
S tan d ard  Oil D evelopm ent Co. B .P . 587,310, 7.5.47. L u b rica tin g  greases.
S tan d ard  Oil D evelopm ent Co. B .P . 587,472. 7.5.47. P ro d u c tio n  o f m o to r fuels b y  

c a ta ly tic  cracking.
W . W . Triggs (In tern a tio n a l C ata ly tic  Oil Processes Corpn.). B .P . 587,456, 7.5.47. 

P rep a ra tio n  o f reduction  p ro d u c ts  o f th e  oxides o f carbon.
A nglo-Iranian  Oil Co., L td . (Soc. de Raffinage des H uiles de P etro le). B .P . 587,561,

14.5.47. R efining of hydrocarbons.
J .  C. A rnold  (S.O. Dev. Co.). B .P . 587,618, 14.5.47. M anufacture  o f polym ers.
J .  C. A rnold (S.O. Dev. Co.). B .P . 587,624, 14.5.47. P ro d u c tio n  o f lub . oils.
J .  C. A rnold (S.O. D ev. Co.). B .P . 587,762, 14.5.47. C onversion o f carbonaceous 

m ateria ls.
J .  C. Arnold (S.O. D ev. Co.). B .P . 587,767, 14.5.47. C a ta ly tic  cracking.
L um m us Co. B .P . 587,568, 14.5.47. R ecovery  of phenol from  ph en o l-b rin e  m ix 

tu res  b y  d istillation .
Shell D evelopm ent Co. B .P . 587,557, 14.5.47. S yn the tic  resins.
Shell D evelopm ent Co. B .P . 587,584, 14.5.47. P rocess an d  c a ta ly s ts  for th e  

p roduction  o f olefine oxides.
S tan d ard  Oil D evelopm ent Co. B .P . 587,569, 14.5.47. T rea tm en t o f b i tu m inous 

m ateria ls.
S tan d ard  Oil D evelopm ent Co. B .P . 587,615, 14.5.47. Isom erization  o f paraffin 

hydrocarbons.
S tan d ard  Oil D evelopm ent Co. an d  J .  C. A rnold. B .P . 587,623, 14.5.47. C ataly tic  

tre a tm e n t of hydrocarbon  oils.
E . W . M. F aw cett and  J .  H . Beynon, assrs to  A nglo-Iran ian  Oil Co. L td . U .S .P . 

2,410,024, 29.10.46. L iquid-phase isom erization o f no rm al' paraffins w ith  A1G13 in 
solution in  feirachloroethane a t  an  e levated  tem p era tu re  u n d e r su itab le  pressure.

E . L. Luacas, assr to  Chemical D evelopm ent Corpn. U .S .P . 2,410,034,' 29.10.46. 
M ethod of reclaim ing hydrocarbon  and  o th er solvents b y  d istilla tio n  an d  active  carbon 
adsorption .

G. R . B ond, J r . ,  assr to  H ou d ry  Processes Corpn. U .S .P . 2,410,042, 29.10.46. A 
hydrocarbon  oil conta in ing  sty rene is refined b y  tre a tm e n t w ith  gaseous S 0 2.

R . E . B urk  an d  E . C. H ughes, assrs to  S tan d ard  Oil Co. (Ohio). U .S .P . 2,410,044,
29.10.46. A n arom atization  process using  a n  oxide com plex o f t in  a lum in ium  and  
chrom ium  as cata lyst.

R . E . B u rk  and  T. J .  W alsh, assrs to  S tan d ard  Oil Co. (Ohio). U .S .P . 2,410,045,
29.10.46. Design of a  lab o ra to ry  frac tiona ting  colum n head.

D. L. Campbell, assr to  S.O. Dev. Co. U .S .P . 2,410,048, 29.10.46. A n abso rp tion  
process for th e  recovery  of diolefins.

A."W . H o rton , assr to  Socony V acuum  Oil Co. U .S .P . 2,410,070, A. W . H o rto n , 
J .  W . Brooks, and  A. A. O’K elly, assrs to  Socony V acuum  Oil Co. U .S .P . 2,410,071, 
an d  A. A. H o rto n , J .  W . Brooks, and  A. A. O ’K elly, assrs to  Socony-V acuum  Oil Co. 
U .S .P . 2,410,072, 29.10.46. A lky lation  processes using  a 'g aseo u s ca ta ly s t, such  as a 
halide  deriva tive  o f a  hydrocarbon.

C. H . H ughes, assr to  H ughes b y -P ro d u c t Coke Oven Corpn. U .S .P . 2,410,074,
29.10.46. Process o f cracking heavy  pe tro leum  oils and  ta rs  in  a  re frac to ry  coking 
oven to  o b ta in  coke an d  arom atic hydrocarbons.

R . E . M eyer an d  F . B. O tto , assrs to  Socony V acuum  Oil Co. U .S .P . 2,410,096,
29.10.46. M anufacture o f high mol. w t. a lipha tic  ketones.



U .S .P . 2 / u i T r ,o n ’ O ’K elly , a n d  C. G . M yers, assrs  to  Socony V acu u m  O il Co.
processes ’ > 29.10.46. H ig h  te m p e ra tu re  a n d  p ressu re  c a ta ly tic  a lk y la tio n

G. R . N .

P r o d u c t s .  

Chemistry and Physics.
? ? ? ? ’ i t ^ ^ U ahty~ P la n t  a n d  Lal)orMory. W . L . N elson . O il Gas J . ,  26.4.47, 45 
(0 1 ), le a .  iNo. 141 m  th e  R efiners' N otebook  se ries g ives th re e  co lu m n s o f  figures 
re la ting  p o u n d s  66 B a u m e  su lp h u ric  a c id  p e r  b r l o f  oil w ith  %  b y  l iq  v o l a n d  m l o f  
acid p er l i t re  o f  o il. R e c e n t Notebooks in  th e  series o f  p a r t ic u la r  in te re s t  to  ch em is ts  
are also lis te d . G A C

1074. Purification, Purity, and Freezing Points o£ 8 Nonanes, 11 Alkylci/cZopentanes, 
6 Alkyl ci/cZohexanes, and 4 Butylbenzenes of the A.P.I. Standard and A.P.I.-N.B.C. 
Series. A. J .  S tre iff, E . T . M u rp h y , J .  C. C ahill, H . F . F la n a g a n , V . A . S ed lak , C. B .
W illingham , a n d  F . D . R o ssin i. B u r . S ta n d , J .  R es., W ash ., 1947, 38  (1), 53.__
C ontinuing  w o rk  on  p u r if ic a tio n  a n d  freez in g  p o in ts  o f  h y d ro c a rb o n s , th is  re p o r t  
describes th e  d e te rm in a tio n  o f  p u r i ty  a n d  freezing  p o in ts  o f  a  f u r th e r  tw e n ty -n in e  CQm- 
pounds, in c lu d in g  n o n an es , alkylcycZohexanes, alkylcycZ opentanes, a n d  b u ty lb e n z e n e s . 
In fo rm a tio n  re g a rd in g  sou rce , q u a n ti t ie s ,  a n d  d is t  is  g iv en  in  t a b u la r  a n d  g ra p h ic a l 
form , a n d  a  lis t  o f  re fe ren ces is a p p e n d e d , fro m  w hich  m a y  b e  o b ta in e d  d e ta ils  o f  th e  
p rocedure  fo llow ed. W . M. H .

1075. Normal Co-ordinate Analysis of the Vibrational Frequencies of Ethylene, 
Propylene, cZs-2-Butene, trans-2-Butene, and isoButene. J .  E . K ilp a tr ic k  a n d  K . S. 
P itze r . B u r. S ta n d . J .  R es., W ash ., 1947, 38 (2), 191.— I n  o rd e r  to  m a k e  a c c u ra te  
th e rm o d y n am ic  c a lc u la tio n s  fo r olefins i t  is n ecessa ry  to  u n d e rs ta n d  th e  forces o p e ra t
ing  ro u n d  th e  olefinic d o u b le  b o n d . A  co m p le te  v ib ra tio n a l  a s s ig n m e n t is a v a ila b le  
for e th y len e  a n d  d e u te ro e th y le n e , a n d  c o n s ta n ts  d e te rm in e d  fro m  th is  h a v e  b een  u sed  
d irec tly , o r m odified , to  c a lc u la te  v ib ra t io n a l  freq u en c ies o f  p ro p y le n e  a n d  cis-, trans-, 
an d  iso -b u ten es . I n  som e cases, sp e c tra l  d a t a  p ro v id e d  m a n y  o f  th e  v ib ra tio n a l  
frequencies o f  th e se  m olecules.

A  l is t  o f  15 re fe rences is a p p e n d e d . W . M. H .

1076. Infra-red Absorption Spectra of Seven cycZoPentanes and Five «ye/oHexanes.
E . K . P ly le r, R . S ta ir , a n d  C. J .  H u m p h re y s . B u r . S ta n d . J .  R es., W ash ., 1947, 38 (2). 
211.— In fra - re d  a b so rp tio n  s p e c tra  h a v e  b een  m easu red  in  th e  reg io n  o f  2 to  15 m icrons 
for cycZopentane, m ethylcycZ opentane, 1 : 1-dim ethylcycZopentane, trq n s-1 : 2 -d im e th y l- 
cycZopentane, tra n s-1 : 3 -d im ethylcycZopentane, c is -1 : 2-d im ethylcycZopentane, a n d  cis, 
trans, cis-1 : 2 : 4 - trim eth y lcy cZ o p en tan e ; cycZohexane, m ethylcycZohexane, 1 : 1-di- 
m ethylcycZohexane, tra n s-1 : 2-dim ethylcycZohexane, a n d  c is -1 : 2-dim othylcycZohexane.

T h e  sp e c tro m e te r  u se d  w as a  P e rk in -E lm e r  m odel, w ith  a  so d iu m  ch lo rid e  p rism , 
G eneral M oto rs am plifier, a n d  B ro w n  reco rd e r. T h e  a p p a ra tu s  a n d  m e th o d  o f u se  a re  
d escribed , th e  s l i t  c o n tro l m ec h a n ism  in  d e ta il.

A ll h y d ro c a rb o n s  u se d  w ere  h ig h ly  p u rified , a n d  w av e len g th s  o f  a ll  ob se rv ed  a b s o rp 
tio n  b a n d s  a re  ta b u la te d , w ith  a  g ra p h  o f  p e rc e n ta g e  tra n sm iss io n  o v er th e  w av e len g th  
reg ion  o f  each  su b s ta n c e . I n  a ll cases, a  n o te  is  m a d e  o f  th e  b a n d s  b e s t su ite d  for 
d is tin g u ish in g  p u rp o ses .

T h e  fo u r d im ethy lcycZ open tanes p ro v e d  o f  specia l in te re s t, since, a lth o u g h  th e  
s t ru c tu ra l  p o s itio n s  o f  th e  s u b s t i tu te d  m e th y l  g ro u p s  a re  o n ly  s lig h tly  d iffe ren t, th e re  
is a  m a rk e d  sp e c tra l  d ifference. A b so rp tio n  sp e c tra  o f  1 : 1-dim ethylcycZopentane, 
cis-1 : 2 -dim ethylcycZ opentane, cis, trans, c is -1 : 2 : 4-trim ethylcycZ opentane, a n d  1 : 1 -  
dim ethylcycZ ohexane a re  h e re  m e a su re d  fo r th e  firs t tim e .

E le v e n  re fe ren ces a re  g iven .

in w  Kinetic«: of the Catalytic Oxidation of Propylene. P . J .  B u ty a g in  a n d  S. J .  
E lo v ic h  C om ptes R end . (D oklady) A cad . S c i. U R S S ,  1946, 54, 603 (in  E n g lish ).— T he 

• ,  ' nrir1 a d so rn tio n  o f  p ro p y len e  w as s tu d ie d  b y  a  s ta tic  m e th o d  o n  a  b a r iu m
su ^phate  su p p o rte d  p la t in u m  C a ta ly s t  co n d itio n ed  a t  420“ C. A d so rp tio n  iso th e rm s

Z
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w ere  o b ta in e d  for p ro p y len e  o v e r te m p e ra tu re  a n d  p re ssu re  ran g es  o f  + 1 7 °  to  — 65° C 
a n d  I O '4 to  1 m m  m e rc u ry  re sp e c tiv e ly , a n d  fo r  o x y g en  a t  — 183° C o v e r th e  sa m e  p re s 
su re  ran g e . F ro m  th e  re su lts  i t  w as co n c lu d ed  t h a t  th e  c a ta ly s t  su rface  w a s  n o t  
u n ifo rm  w ith  re sp e c t to  th e  h e a ts  o f  a d s o rp tio n  in v o lv e d . A t h ig h e r  te m p e ra tu re s  th e  
a d s o rp tio n  o f  b o th  su b s ta n c e s  v a r ie d  w ith  tim e . O x id a tio n  r a te s  w ere  d e te rm in e d  
fo r  a  s to ic h e io m e tr ic  p ro p y le n e -o x y g e n  m ix tu re  over* th e  p re ssu re  a n d  te m p e ra tu re  
ra n g e s  0 0 6 -0  8 m m  a n d  40 -180° re sp e c tiv e ly , in  w h ich  re a c tio n  to  g ive  c a rb o n  d io x id e  
a n d  w a te r  w as fo u n d  to  b e  co m p le te . F ro m  e x p e r im e n ts  w ith  p a c k e d  re a c to r s ,  e tc , i t  
w as co n c lu d ed  t h a t  th e  o x id a tio n  w as a  g as-p h j.se  p rocess , th e  ro le  o f  th e  c a ta ly s t  
b e in g  to  p ro d u c e  re a c tiv e  in te rm e d ia te s  w h ich  w ere  paV tly d e so rb e d  to  ta k e  p a r t  in  
th e  g as-p h ase  re a c tio n  w h ich  w as p ro b a b ly  o f  a  c h a in  c h a ra c te r . T h is  v iew  w as show n 
to  b e  c o n s is te n t w ith  th e  o b se rv ed  d ifferences in  th e  fo rm s o f  th e  a d s o rp tio n  a n d  r a te  
e q u a tio n s . G . H . B .

1078. Structure of Ethylene Oxide and q/c/oPropane. C. A . M cD ow ell. N a tu re ,  1947,
159, 508.— T h e  form ulae o f  e th y le n e  o x id e  a n d  cyclopropane  a d v a n c e d  b y  W alsh  
(N a tu re , 1947, 159, 1 6 4 ; see A b s tr a c t  N o . 617 (1947)) a re  s t a te d  to  b e  in co rrec t 
b ecau se  th e s e  s tru c tu re s  c a n n o t g ive  r ise  to  th e  k n o w n  R a m a n  a n d  in f ra - re d  sp e c tra , 
w h ich , h o w ev er, c an  b e  e x p la in e d  b y  m e a n s ,o f  th e  c lassica l form ulae fo r  th e se  s u b 
sta n c e s .

R e p ly  b y  A . D . W a lsh , N a tu re , 1947, 159, 712.
T h e  s t r u c tu r a l  form ulae p re v io u s ly  p u t  fo rw a rd  a re  d e fen d ed  o n  w a v e-m ech an ica l 

g ro u n d s . I t  is  c la im ed  t h a t  a ll  th e  sa lie n t fa c ts  s ta te d  b y  th e  c r itic s  c a n  b e  ex p la in ed  
q u a li ta t iv e ly  o n  th is  b a s is . H . C. E .

1079. Molecular Weights in Practice and Theory. A. V . B ra n c k e r . P etro leum , 1947, 
10, 66.— T h is  is  th e  co n c lu d in g  a r tic le  o f  P a r t  I I  o f  th is  se rie s  a n d  is  ca lled  “  G en era l 
D isc u ss io n .”  T h e  f irs t  tw o  in s ta lm e n ts  o f  P a r t  I I  rev iew ed  th e  th e o ry  o f  d ilu te  so lu 
tio n s  a n d  th e  d e r iv a tio n  o f  0 =  K m  (w here  0 is  th e  te m p e ra tu re  c h an g e , K  a  c o n s ta n t , 
a n d  m  th e  m o la lity )  f ro m  fu n d a m e n ta l  th e rm o d y n a m ic  e q u a tio n s . A  m od ified  
e q u a tio n  6 =  K m b w as in tro d u c e d , w h ere  6 is  a  c o n s ta n t  a p p ro a c h in g  u n i ty .

A sso c ia tio n  a n d  d isso c ia tio n  a re  d iscu ssed  in  th is  la s t  a r t ic le  a n d  th e  case  o f  th e  
ace tic  a c id  a n d  b e n z e n e 's y s te m  is  ta k e n  u p . T h e  a u th o r  h a s  r e c a lc u la te d  p u b lish e d  
d a ta  o n  th is  sy s te m  u sin g  th e  m od ified  e q u a tio n  a n d  o b ta in s  c o n s ta n t  m o lecu la r  
w e ig h ts  w ith in  th e  l im its  o f  e x p e r im e n ta l e rro r .

T h e  case  o f  p -c re so l in  b en zen e  is a lso  d isc u sse d  in  a  s im ila r  m a n n e r .
M a n y  o th e r  cases h a v e  b e e n  s tu d ie d  o n  th e  b a s is  o f  th e  e q u a tio n  0 — K m h a n d  

c o n s is te n t m o lecu la r  w eig h ts  h a v e  b een  fo u n d  w h ere  an o m alie s  p re v io u s ly  e x is te d  
u s in g  th e  c lassica l e q u a tio n  0 =  K f rn.

I n  a ll  cases o f  so lu te s  in  a  v a r ie ty  o f  so lv e n ts  so fa r  s tu d ie d  th e  m o d ified  e q u a tio n  
h a s  g iv en  c o n s is te n t r e su lts , a n d  fo r  th is  re a so n  is  re c o m m e n d e d  a t  le a s t  fo r  ro u tin e  
d e te rm in a tio n s  o f  m o lecu la r  w e ig h ts . F .  W . H . M.

1080. Set Time and Particle Size. F . H . G a rn e r, A . H . N issan , a n d  F . M ayo . N a tu re ,  
1947, 159, 708.-—I n  o rd e r  to  d isso lve  su b s ta n c e s  o f  h ig h  m o le c u la r  w e ig h t in  h y d ro 
c a rb o n  so lv e n ts , a g ita t io n  o f  th e  su sp en sio n  fo r  a  “  s e t  t im e  ”  (T )  u n t i l  th e  v isc o s ity  
o f  th e  m e d iu m  is su ch  t h a t  th e  u n d isso lv ed  p a r tic le s  n o  lo n g er s e t tle  o u t  m a y  b e  fo llow ed 
b y  a  p e rio d  d u rin g  w h ich  th e  re m a in d e r  o f  th e  so lu te  d isso lves w ith o u t  f u r th e r  sh a k in g . 
T h is  id e a  is  d ev e lo p ed  m a th e m a tic a l ly , a n d  a n  e q u a tio n  in v o lv in g  T  a n d  th e  re p re se n 
ta t iv e  size o f  th e  o rig in a l p a r tic le s  is  sh ow n  to  h o ld  in  th e  case  o f  a n  a lu m in iu m  so ap .

H . C. e !

1081. Vibrational Frequencies of Semi-rigid Molecules : A General Method and Values 
for Ethylbenzene. W . J .  T a y lo r  a n d  K . S. P itz e r .  B u r . S ta n d . J .  R es., W a sh ., 1947, 
38 (1), 1.— A c c u ra te  v a lu es  fo r  v ib ra tio n a l  freq u e n c ies a re  n e e d e d  fo r  c a lc u la t io n  o f  
th e rm o d y n a m ic  fu ric tions o f  m olecules. A  m a th e m a tic a l  an a ly s is  is  g iv e n  w h ich  show s 
t h a t  i t  is  o ften  eas ie r to  ca lc u la te  th e  k in e tic -e n e rg y  m a tr ix  th a n  th e  re c ip ro c a l k in e tic -  
en e rg y  m a tr ix  o f  sem i-rig id  m o lecu les. F o rm ulae  a re  g iv e n  re d u c in g  c a lc u la t io n  o f  
k in e tic -e n e rg y  m a tr ix  to  m asses, m o m e n ts  o f  m ass, a n d  m o m e n ts  o f  in e r t ia  o f  th e  r ig id  
g ro u p s . C a lc u la tio n s i l lu s tr a t in g  th is  a re  in c lu d e d  fo r  e th y lb e n z e n e , u s in g  fo rce  
c o n s ta n ts  d e te rm in e d  fro m  p ro p a n e  a n d  to lu e n e , a n d  v a lu e s  fo r  th e  v ib ra t io n a l  fre-
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q u en c ies o f  e th y lb e n z e n e  h a v e  b een  assig n ed  on  a  se m i-em p iric a l b as is  fro m  th ese  
c a lc u la tio n s  a p d  sp e c tro sco p ic  d a ta . W . M. H

1082. Antoine Vapour-Pressure Equation for Mononuclear Aromatic Hydrocarbons.
N . C orb in , M. A lex an d e r, a n d  G. E gloff. J .  P hya. a n d  Colloid Chem ., 1947, 51, 528.—- 
\  a r ia t io n s  o f  th e  c o n s ta n ts  A , B , a n d  C  o f  th e  A n to in e  e q u a tio n

log p  =  A  — ^
t  +  c

w ith  th e  n u m b e r  o f  c a rb o n  a to m s h a s  been  in v e s tig a te d  fo r th e  p u rp o se  o f  e s tim a tin g  
th e  v a p o u r  p re ssu re s  a n d  bo ilin g  p o in ts  o f  c o m p o u n d s fo r  w h ich  e x p e r im e n ta l d a ta  a re  
in a d e q u a te . T h e  re su lts  show  t h a t  th e se  p ro p e r t ie s  c a n  be  rea so n a b ly  p re d ic te d  for 
th e  n o rm a l a lk y lb en zen e  series a n d  th e  2 -m e th y l-2 -p h en y la lk an e  series. F o r  o th e r  
ty p e s  o f  a lk y lb en zen es  th e  v a r ia tio n s  a re  to o  g re a t. T h e  v a p o u r  p re ssu re  a n d  bo iling  
p o in t can , h ow ever, b e  p re d ic te d  fo r p h e n y l-su b s titu te d  n o rm a l a lk a n e s 'i f  th e  bo iling  
p o in t  a t  760 m m  is  know n .

T h e  c o n s ta n ts  A  a n d  B  a re  e v a lu a te d  a n d  re la te d  to  th e  n u m b e r  o f  c a rb o n  a to m s 
a t  se v e ra l v a lu e s  o f  C  fo r th e  n -a lk y lb en zen e  a n d  th e  2 -m e th y l-2 -p h en y la lk an e  series. 
T h e  re la tio n sh ip  o f  A  a n d  B  to  C  a re  g iv en  fo r  th e  n -a lk y lb e n z e n e  se ries . A p p lica tio n  
o f  th e  re su lts  fo r  e s t im a tio n  o f  v a p o u r  p re ssu res  a t  d iffe ren t te m p e ra tu re s  o r bo iling  
p o in ts  a t  p re ssu re s  o f  10 to  800 m m  a re  d iscussed . J .  T .

1083. Influence of Spray Particle Size and Distribution in the Combustion of Oil Droplets.
R . P . P ro b e r t .  P h il  M a g ., 1946, 37, 94.— A  th e o re tic a l e x a m in a tio n  o f  th e  e v a p o ra tio n  
o f  liq u id  sp ra y s  is  m a d e  u s in g  th e  law  o f  size d is tr ib u tio n  a n d  th e  law  con cern in g  th e  
effect o f  size o n  th e  e v a p o ra tio n  o f  sing le  d ro p le ts . T h e  m e a n  d ia m e te r  o f  a  sp ra y  a n d  
th e  ra te  o f  e v a p o ra tio n  o f  g iv en  d is tr ib u tio n s  a n d  th e n  v a r ia t io n  o f  liq u id  vo lu m e o f  a 
sp ra y  d u r in g  th e  e v a p o ra tio n  a re  g iv en . T h e  in v e s tig a tio n s  d e a l o n ly  w ith  th e  effect 
o f d is tr ib u tio n  a n d  size a n d  n o t  w ith  th e  m e ch an ism  o f  ev a p o ra tio n . T h e  effec t o f 
d is tr ib u tio n  on  c o m b u s tio n  in te n s ity  a n d  th e  d es irab le  c h a ra c te r is tic s  o f  a  sp ra y  fro m  
th e  p o in t  o f  v iew  o f  co m b u s tio n  is  d iscussed . G ra p h s  u se fu l fo r c o rre la tin g  d a ta  o n  th e  
flam e le n g th  fro m  a to m iz e rs  a n d  o n  c o m b u s tio n  losses a re  g iv en . J .  T .

1084. Kinetic Energy Correction for the Flow of Plastic Liquids Through Circular Pipes.
T . R . L om er. P h il. M a g ., 1946, 37, 571.— S ta r tin g  w ith  th e  g en e ra l e q u a tio n  o f  
Schofield a n d  S c o tt-B la ir  re la tin g  th e  r a te  o f  flow o f  a  p la s tic  liq u id  th ro u g h  a  c ircu la r  
p ipe  to  th e  shearin g  s tre s s  a t  i t s  w alls , th e  d e r iv a tio n  o f  a  k in e tic  en e rg y  co rre c tio n  is 
fu lly  g iven . J .  T .

1085. An Effect of Electron Bombardment Upon Carbon Black. H . L . W atso n . J .  
A p p . P hya ., 1947, 18, 153.— A  ch an g e  is r e p o r te d  in  th e  m e a n  p a r tic le  size a n d  shap e  
c h a ra c te r is tic s  o f  c a rb o n -b la c k  d u e  to  specim en  c o n ta m in a tio n  w hile  u n d e r  e x am in a tio n  
in  e lec tro n  m icroscopes. T h e  effect is  d esc rib ed  fo r  a  n u m b e r  o f  com m erc ia l b lack s a n d  
exam p les a re  g iv en  in  g ra p h ic a l fo rm  to  show  th e  v a r ia tio n s  in  m e a n  p a r tic le  size w ith  
c o n tin u ed  b o m b a rd m e n t a t  n o rm a l focusing  in te n sitie s . T h e  effect is  also  o b se rv ed  in  
o th e r  m a te r ia ls , b u t  is  m o re  p ro n o u n c e d  in  ca rb o n -b la ck . S uggestions a re  m a d e  fo r 
m in im iz ing  th e  effect. J .  T .

Analysis and Testing.
1086. Study of Asphaltenes by Extraction with Selective Solvents. M. B estougeff an d  
R . D arm o is. C om pt. R en d ., 1947, 224, 1365.— A sp h a lten es  p re c ip ita te d  b y  p e tro l 
e th e r  fr-om  a  M iddle E a s t  c ru d e  a n d  a  V enezuelan  a s p h a lt  w ere successively  e x tra c te d  
w ith  gaso line  f ra c tio n s  o f  in creasin g  bo iling  ran g e  fo llow ed b y  b len d s o f  gaso line a n d  
b enzene . T h e  y ie ld s, te m p e ra tu re s  o f  im m e d ia te  fu sion , m o lecu la r w eig h ts , a n d  
e le m e n ta ry  c o m p o sitio n  (C, H , S, O +  N ) o f  th e  e x tra c ts  a n d  resid u es w ere d e te rm in ed. 
A t c o m p arab le  m o lecu la r w e ig h ts  th e  M iddle E a s t  fra c tio n s  w ere  less fu sib le  th a n  th o se
fro m  V en ezu e lan  a sp h a lt . T h e  co lou rs o f  th e  fra c tio n s  w ere n o t  b lack , b u t  ra n g e d  fro m
clear b ro w n -re d  to  deep  b lu e -b lack . T h e  e le m e n ta ry  co m p o sitio n  o f  v a r io u s  M iddle 
E a s t  f ra c tio n s  d id  n o t  d iffer s ig n ifican tly . T h e  in it ia l  f ra c tio n s  w ere p a r t ly  d is tillab le  
(4 0 -5 0 % ) w ith o u t d eco m p o sitio n  u p  to  250° C a t  10~4 to  10~5 m m  m e rc u ry . I t  w as
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co n c lu d ed  f ro m  th e  p ro p e r t ie s  o f  th e  so lv e n t-e x tra c te d  f ra c tio n s  t h a t  a s p h a lte n e s  a re  
p a r t  o f  th e  h e te ro c y c lic  c o n s titu e n ts  o f  p e tro le u m  a n d  a s p h a l t  w h ich  fo llow  h e a v y  
h y d ro c a rb o n s  in  a  se q u en ce  o f  in c re a s in g  m o lecu la r  w e ig h t. G . H . B .

1087. Use of Ferrocyanide as a Reducing Agent in Analysis. Application to the Deter
mination of the Saturation Index by Chlorination by the Mcllhiney Method. V . S inn. 
C him . A n a l.,  1947, 29, 84.— W h e n  ch lo rin e  is  s u b s t i tu te d  fo r  b ro m in e  in  th e  M c llh in ey  
t e s t  th e  d e te rm in a tio n  o f  excess ch lo rin e  a n d  o f  th e  h y d ro c h lo ric  a c id  fo rm ed  c a n  c o n 
v e n ie n tly  b e  c a rr ie d  o u t  b y  a b s o rp tio n  in  a  fe rro c y a n id e  so lu tio n  o f  k n o w n  s tre n g th . 
20 m l o f  N /3  p o ta s s iu m  fe rro c y a n id e  is fed  th ro u g h  th e  b ro m in e  fu n n e l in to  th e  re a c tio n  
f lask , m a in ta in e d  a t  0° C. A fte r  v ig o ro u s  sh a k in g  th e  a c id  is  t i t r a t e d  w ith  N /1 0  N aO H  
u s in g  p h e n o lp h th a le in  a s  in d ic a to r . T h e re  is  th e n  a d d e d  60 m l o f  w a te r ,  10 m l of 
2 0 %  H 2S 0 4 a n d  2 d ro p s  o f  p h e n a n th ro lin e  in d ic a to r  a n d  th e  ex cess fe rro c y a n id e  is 
t i t r a te d  w ith  N / 10 ce riu m  su lp h a te . A  c le a r  co lo u r c h a n g e  f ro m  o ran g e  to  yellow -green  
is o b se rv e d  a t  th e  e n d -p o in t. A  b la n k  t e s t  is  c a r r ie d  o u t  a t  th e  sa m e  tim e .

V . B .

1088. Gas Blending System. A . L a n g e r. R ev. S c i. In s tr u m .,  1947, 18, 101.—D eta ils  
a re  g iv en  o f  a n  a p p a ra tu s  fo r  m a k in g  m ix tu re s  s u ita b le  fo r  c a lib ra tio n  o f  m ass an d  
in f ra - re d  sp e c tro m e te rs . T h e  a p p a ra tu s  co m p rise s  a  m u lt ip le  v o lu m e  g as p ip e tte , a 
s in te re d  d isc  v a lv e  im p erv io u s  to  m e rc u ry , b u t  p e rv io u s  to  g ases, a n d  a  p re ssu re  gauge. 
I n  p r in c ip le , th e  p re ssu re  o f  e a c h  c o m p o n e n t is  m e a su re d  s e p a ra te ly  b e fo re  tra n sfe rr in g  
i t  to  a  s to ra g e  v e s s e l ; a n d  i t  is  c la im ed  t h a t  th e  c o m p o s itio n  o f  m ix tu re s  a s  b len d ed  an d  
.b y  d e te rm in a tio n  w ith  a  m a ss  sp e c tro m e te r  ag ree  w ith in  ± 0 -5 % . . H . C. E .

1089. Strength of Solutions of Doctor, Caustic, and Carbonate. W. L. N elson . Oil 
Oas J . ,  5 .4 .47 , 45 (48), 105.— N o. 138 in  th e  R efin er 's  N otebook  se rie s  g iv es  n o m o g rap h s 
w h ich  m a y  b e  u se d  to  d e te rm in e  th e  p e rc e n ta g e  o f  s t r e n g th  a n d  w e ig h t o f  ch em ica l in 
d o c to r  a n d  c a u s tic  so lu tio n s .

E x a m p le s  fo r le a d  ox id e , c a u s tic , a n d  c a rb o n a te  a re  i l lu s tr a te d .
T h e  scales m a y  be  u se d  to  d e te rm in e  lb  o f  ch em ica l in  a  g a l  o f  liq u id . G . A . C.

1090. Infra-Red Absorption Analysis of Gases and Vapours. R . Q u a re n d o n . P etro
leum , 1947, 10, 54.— T h is  a r tic le  w ill b e  p u b lish e d  in  s ix  in s ta lm e n ts  a n d  w ill g ive a  
rev iew  o f  th e  g en e ra l fe a tu re s  o f  l im ite d  r a d ia t io n  a n a ly se rs , c o m m e rc ia l in s tru m e n ts  of 
th e  L .R . ty p e  a n d  p re c a u tio n s  in  th e ir  u se , to t a l  r a d ia t io n  a n a ly se rs , a n d  a  se lected  
b ib lio g rap h y .

I n s ta lm e n t  1 is  a  g e n e ra l in tro d u c tio n . T h e  a p p lic a tio n  o f  in f ra - re d  a b so rp tio n  
a n a ly s is  is  d iscussed . T h e o re tic a l c o n s id e ra tio n s  r e la t in g  to  a b s o rp tio n  p h e n o m e n a  are 
g iv en  in  som e d e ta il . I t  is  s ta te d  t h a t  th e  e s se n tia l c o n d itio n  fo r  th e  a b s o rp tio n  of 
in fra -re d  en e rg y  a t  a n y  p a r t ic u la r  f re q u e n c y  is  t h a t  th e  a to m ic  o r  m o le c u la r  v ib ra tio n  
sh a ll r e su lt  in  a  p e rio d ic  c h an g e  in  th e  d ip o le  m o m e n t o f  th e  m o lecu le .

T w o ty p e s  o f  in fra -re d  g as a n a ly se rs  a re  m e n tio n e d , th e y  a re  lim ite d  r a d ia t io n  an d  
to ta l  r a d ia t io n  an a ly se rs . I n  th e  fo rm er, th e  m e a su re m e n ts  a re  m a d e  a t  a  v e ry  n a rro w  
ra n g e  o f  w av e len g th s , th e  in s tru m e n t  b e in g  u su a lly  k n o w n  a s  a  sp e c tro p h o to m e te r . 
T h e  la t t e r  m ak es  n o  a t te m p t  to  §ort o u t  th e  r a d ia t io n  in to  i t s  w a v e le n g th s , b u t  relies 
o n  o th e r  m e th o d s  fo r th e  n e cessa ry  se le c tiv ity  to  b e  o b ta in e d , th u s  co n fe rrin g  th e  sam e 
effect a s  w o u ld  b e  o b ta in e d  w ith  h ig h  re so lu tio n . E . W . H . M.

1091. Analysis of a Standard Sample of Natural Gas by Laboratories Co-operating with 
the ASTM. M. S h ep h erd . B u r . S ta n d . J .  R es., W a sh ., 1947, 38 (1), 19.— S u b 
c o m m itte e  V I I  o f  C o m m ittee  D -3 o f  th e  A STM  h a s  u n d e r ta k e n , in  c o -o p e ra tio n  w ith  
t h i r t y  la b o ra to rie s , th e  s ta n d a rd iz a tio n  o f  a n a ly s is  o f  gaseo u s fuels. T h is  r e p o r t  d e 
sc rib es th e  v o lu m e tric  a n a ly s is  o f  a  s ta n d a rd  sa m p le  o f  n a tu r a l  g a s  b y  a b s o rp tio n  a n d  
c o m b u s tio n  m e th o d s ; d ia g ra m  a n d  d esc rip tio n  o f  a p p a ra tu s ,  to g e th e r  w ith  d e ta ils  
o f  a n a ly tic a l  p ro ced u res , a re  g iven . R e su lts  a re  show n  as f re q u e n c y  d is t r ib u t io n  p lo ts , 
f ro m  w hich  a n a ly ses  f ro m  a ll la b o ra to rie s  m a y  b e  c o m p a re d  ea s ily , a n d  c a lc u la te d  
h e a tin g  v a lu e  a n d  specific g ra v i ty  a re  in c lu d e d  a n d  co m p a re d  w ith  v a lu e s  m e a s u re d  b y  
th e  N a tio n a l  B u re a u  o f  S ta n d a rd s . T h e  d a ta  show  t h a t  s ta n d a rd iz a t io n  o f  m e th o d s  o f 
a n a ly s is  is  v e ry  n ecessa ry . W . M. H .



ABSTRACTS. 283 a

1092. Rheology of Asphalt. J .  W. R o m b e rg  a n d  R . N . T ra x le r . J .  Coll. S c i.,  1947, 
2 , 33.— T h e v isco sities  o f  a sp h a lts , m e a su re d  in  a  r o ta ry  v isc o m e te r, c a n  b e  c o m p ared  
a t  a  r a te  o f  sh e a r o f  0-1 sec-1, b u t  in  c e r ta in  cases convergence  o f  s tre s s /sh e a r  (F /S )  
c u rv e s  m a y  lo w er o r  effect a  re v e rsa l o f  th e  t r u e  v isco sities  ; th e  sam e o b jec tio n s  ap p ly  
to  v isc o s ity  m e a su re m e n ts  a t  c o n s ta n t  sh e a rin g  s tre s s , a s  in  th e  fa llin g co ax ia l cy lin d er 
v isc o m e te r. B y  co m p arin g  v isc o sities  a t  c o n s ta n t  po w er in p u t  p e r  u n i t  vo lu m e o f 
sam p le , F S ,  th e s e  a m b ig u itie s  c a n  b e  av o id ed , a n d  in  th e  ex p e r im e n ts  d escrib ed  
F S  =  1000 h a s  b e e n  chosen . T h e  su p e rio r ity  o f  th is  m e th o d  o v e r o th e rs  is  i l lu s tra te d .

C om plex  flow  m a y  b e  e v a lu a te d  b y  th e  ex p ress io n  M  =  F /S “, w h ere  c is  th e  s lope  o f  
th e  log  F I  log  S  p lo t  a n d  M  is  th e  v a lu e  o f  F  w h en  S  =  1. W h e n  c =  1 th e  e q u a tio n  
red u ces  to  th e  sim p le  v isc o s ity  re la tio n sh ip .

T h e  e la s t ic ity  o f  a s p h a lt ,  w h ich  d efo rm s co n tin u o u sly  u n d e r  s tre ss , c a n  be  m easu red  
b y  : (1) S u b je c tin g  th e  sa m p le  to  a l te rn a t in g  s tre s se s  th e  freq u e n cy  o f  w h ich  is  h igh  
c o m p ared  w ith  th e  r e la x a tio n  t i m e ; (2) C om p arin g  h e a t  losses d u r in g  v iscous flow, 
m easu red  b y  th e  d a m p in g  effect on  a  to rs io n a l v ib ra tio n , w ith  th e  to ta l  en erg y  i n p u t ;
(3) A p p lica tio n  o f  M axw ell’s e q u a tio n  fo r  d e fo rm a tio n  o f  m a te r ia ls  F  =  QDe~ilT, 
w here O is  th e  m o d u lu s o f  e la s t ic ity  in  sh e a r, D  is  th e  s t r a in  in  sh e a r  in  tim e  t, a n d  
T  is  th e  re la x a tio n  tim e  ; (4) M e asu rem en t o f  re la x a tio n  b y  fo llow ing th e  d ecrease  in  
sh e a rin g  s tre s s  a f te r  sh e a rin g  is s to p p e d . I t  is  fo u n d  t h a t  (3) is  u se less fo r  a sp h a lts , 
fo r T  is  a  fu n c tio n  o f  te m p e ra tu re , F ,  a n d  th e  sa m p le  size. I f  th e  tim e  fo r  F  to  d e 
crease to  h a l f  i t s  o r ig in a l v a lu e  (re la x a tio n  o n e -h a lf  tim e) is  e v a lu a te d  a t  v a lu e s  o f  
F S  =  1000 th e  e la s tic  effects o f  d iffe ren t a sp h a lts  c a n  b e  co m p ared .

N u tt in g ’s L aw  o f  d e fo rm a tio n  is e x a m in e d  fo r a sp h a lt , a n d  th e  p h y s ic a l sign ificance 
o f th e  c o n s ta n ts  in d ic a te d . I t  is  show n  t h a t  N u tt in g ’s e q u a tio n  c a n n o t h o ld  fo r a ll 
d e fo rm atio n s , a n d  i f  i t  is  sim plified , h o ld in g  F  c o n s ta n t, th e  e rro rs  in v o lv ed  a re  s til l  o f  

. th e  sam e o rd e r  a s  in  th e  o rig in a l e q u a tio n , in d ic a tin g  t h a t  in accu rac ie s  lie  m a in ly  in  
th e  sh e a r- t im e  re la tio n . H . C. E .

1093. Review of the Rheology of Bituminous Materials. R . N . T ra x le r . J .  Coll. S c i., 
1947, 2, 49.— T he flow o f b itu m e n  is d iscu ssed  u n d e r  th e  fo llow ing h ead s  : m e a su re m e n ts  
o f  v isc o sity , sim p le  a n d  co m p lex  flow , age h a rd e n in g , te m p e ra tu re  su sc e p tib ili ty , 
th ix o tro p y , e la s tic ity , filled  a sp h a lts , a n d  rheo lo g ica l a sp e c ts  o f  (a) p e n e tra t io n  te s t ,  
(6) d u c ti l i ty  te s t ,  (c) r in g  a n d  b a ll  so ften in g  p o in t.

V iscosities sh o u ld  b e  m e a su re d  in  a  ro ta t in g  co ax ia l c y lin d e r v isc o m e te r  a n d  th e  
re su lts  exp ressed  as  a  rheo logy  d ia g ra m  (see A b s tra c t  N o. 1092, J .  Coll. S c i., 1947, 2, 33).

T he p e n e tra t io n  t e s t  is  c r itic iz ed  in  t h a t  th e  m a g n itu d e  o f  n ecessa ry  co rre c tio n s  
exceeds th e  tru e  v a lu e  o f  th e  co n s is ten cy , a n d  th e  ad h es iv en ess o f  a s p h a l t  to  s tee l, fo r 
w hich  no  co rrec tio n  is  possib le , is  a lso  m easu red . T h e  r in g -a n d -b a ll  so ften in g  p o in t  
m easu res consisten cy , d e n s ity , th e rm a l c o n d u c tiv ity , a n d  h e a t  c a p a c ity , a ll o f  w hich  
v a ry  w ith  te m p e ra tu re . T h e  d u c t i l i ty  te s t  likew ise  d e p en d s  on  fa c to rs  o th e r  th a n  
co n s is ten cy  a n d  h ence  is  o f  l i t t le  v a lu e .

T h e  p a p e r  en d s w ith  a  d iscu ssio n  on  th e  co llo idal a sp ec ts  o f  a sp h a lts  in  re la tio n  to  
th e ir  rheo log ical p ro p e rtie s . A  co m p reh en siv e  l is t  o f  refe rences is  g iven . H . C. E .

1094. Centrifugal Method of Measuring the Surface Tensions and Interfacial Tensions 
Of Liquids. W . M ey ers te in  a n d  J .  D . M organ . P h il. M a g ., 1946, 37, 41.— F orm ulae for 
ca lcu la tio n  o f  su rface  te n s io n  a n d  th e o re tic a l c o n s id e ra tio n  o f  th e  v a r ia n ts  o f  a  c e n tr i
fugal m e th o d  o f  m easu rin g  th e  su rface  a n d  in te rfa c ia l te n s io n  o f  liq u id s  a re  described . 
I n  th is  m e th o d  a  tu b e  co n ta in in g  th e  liq u id  is  p laced  ra d ia lly  on  a  h o r iz o n ta l rev o lv in g  
ta b le  a n d  th e  speed  o f  th e  ta b le  a t  w h ich  m o v e m e n t o f  th e  liq u id  occu rs is  n o te d .

• J .  T .

1095. Variable Speed Rotational Viscometer. R . B u e h d a h l, J. G . C urad o , a n d  R . 
B rad d ick s , Jr. R ev. sci. In s tru m ., 1947, 18, 168.— D e ta ils  o f  th e  design  a n d  c o n s tru c 
t io n  o f  a  v a r ia b le  speed  ro ta t io n a l  v isc o m e te r, su ita b le  fo r  m e a su re m e n t o f  v iscosities 
from  0-1 to  10,000 po ises a re  g iv en . E r ro rs  w h ich  occu r w h en  u s in g  th e  in s tru m e n t a re  
d iscussed , a n d  i t  is  c la im ed  t h a t  th e  o v e ra ll a c c u ra c y  o f  v isc o s ity  m e a su re m e n ts  is 
a b o u t ± 1 % .  ,

1096. Bingham Viscometer and Viscosity Standards. J .  F . Sw indells. J .  Coll. Sc i., 
1947, 2, 177.— T h e  p r im a ry  s ta n d a rd  em p lo y ed  is th e  v isc o sity  o f  w a te r  a t  20° C.



284 a ABSTRACTS.

T h e  B in g h a m  V isc o m ete r, th e  m e th o d  o f m e a su re m e n t, a n d  p re c a u tio n s  to  be  
ob se rv ed , a re  b rie fly  d esc rib ed . T o c a lib ra te  th e  in s t ru m e n t  w ith  w a te r  t im e s  o f  flow 
t a re  m e a s u re d  fo r  v a r io u s  a p p lie d  p re ssu re s  P ,  a n d  th e  p ro d u c t  P t  is  p lo t te d  a g a in s t  
I It, w h en  th e  slope  a n d  in te rc e p t  o f  th e  re su ltin g  s t r a ig h t  lin e  le a d  to  th e  c o n s ta n ts  o f 
th e  in s tru m e n t. W h e n  v isc o m e te rs  h a v e  c a p illa r ie s  to o  la rg e  to  e n a b le  th e  t im e  o f 
flow o f  w a te r  to  b e  m e a su re d  a c c u ra te ly , su c ro se  so lu tio n s  o f  k n o w n  c o n c e n tra tio n , or 
sp e c ia l o ils , th e  v isco sitie s  o f  w h ich  h a v e  b e e n  c a re fu lly  c o m p a re d  w ith  t h a t  o f  w a te r , 
m a y  b e  u se d . A  ta b le  o f  v isc o sitie s  o f  w a te r  a t  in c re a s in g  te m p e ra tu re s  is  g iv en  fo r  th e  
c a lib ra tio n  o f  in s t ru m e n ts  a t  te m p e ra tu re s  o th e r  t h a n  20° C.

T h e  c h an g e  in  v isc o s ity  w ith  d isso lv ed  a ir  a n d  w ith  p re ssu re  a re  d isc u sse d , a n d  i t  is 
co n c lu d ed  t h a t  w h ils t  in  th e  fo rm e r  case  th e  r a te  o f  d iffu s io n  o f  a i r  in to  o il is  n o t  n o r 
m a lly  r a p id  en o u g h  to  a ffe c t th e  v isc o s ity , ch an g es  in  p re ssu re  m a y  b e  c o rre c te d  fo r b y

a p p ly in g  th e  e q u a t io n : F  =  -  w h ere  F  r e p re se n ts  th e  f ra c tio n a l  c h an g e  in  v isc o sity  7] dJr
ri fo r u n i t  c h an g e  in  p re ssu re  P .  I I .  C. E .

Gas.
1097. Application of Liquified Petroleum Gases. H . W . G u s ta fso n  a n d  M. G . Cook.
J .  W estern Soc. o f E n grs, 1947, 52, 27.— T h e  d esc rip tio n , h is to ry , a n d  a p p lic a tio n  o f  th e  
liqu ified  p e tro le u m  g ases a n d  th e  g en e ra l t r e n d s  in  th is  in d u s try  a re  g iv en . J .  T .

1098. Mobile Laboratory for Gas-Condensate Studies. E . H . K o ep f. O il Gas J . ,
26.4 .47 , 45 (51), 108.— A  m o b ile  la b o ra to ry  e q u ip p e d  to  s tu d y  v a r io u s  p ro b le m s re la tin g  
to  g as a n d  g a s -c o n d e n sa te  sy s te m s  is d esc rib ed  a n d  d a ta  o b ta in e d  in  tw o  g as-co n d e n sa te  
fie lds p re se n te d .

T h e  u n i t  w as u se d  in  a b s o rp tio n  s tu d ie s  a t  1500 to  3000 p .s .i. a n d  c a n  b e  u se d  a t  
6000 p .s .i.

D e te rm in a tio n s  o f  p h a se  co n d itio n  o f  re se rv o ir  flu id , d e w -p o in t p re ss u re s  o f  rich -gas 
sy s te m s , a n d  o f  p re ssu re , te m p e ra tu re , a n d  %  liq u id  re la t io n sh ip  fo r  g as-co n d e n sa te  
sy s te m s  w ere  am o n g  s tu d ie s  m ad e .

T h e  e q u ip m e n t in c lu d es a  40 -h .p . en g in e  d r iv in g  a  3 -p h ase  12 k .v .a .  g e n e ra to r , an  
in s t ru m e n t  a ir  co m p resso r, a n d  sp ec ia l g as co m p resso r, lean -o il p u m p , a n d  re fr ig e ra tio n  
co m p resso r. A  4 0 -p o in t in d ic a tin g  p o te n tio m e te r  is  in c lu d e d  in  th e  c o n tro l c o m p a r t
m e n t ; th e  r e a r  c o m p a r tm e n t h o u sin g  th e  h ig h -p re s su re  vesse ls  a n d  lin es  th ro u g h  w hich 
th e  h y d ro c a rb o n s  flow.

A n  a s so r tm e n t o f  sh a rp -e d g e d  nozzles a re  u se d  to  find  th e  p ro p e r  m e th o d  o f  sa m p lin g  
tw o -p h a se  w ell-s tream s a n d  to  s tu d y  th e  effec t o f  ch an g es  in  sa m p lin g  r a te  u p o n  g as-o il 
r a t io  ; a n d  ta b le s  a re  g iv e n  sho w in g  th is  effect.

S tu d ie s  w ere  m a d e  in  a n o th e r  field  to  d e te rm in e  th e  p h a se  c o n d itio n  o f  th e  in itia l 
re se rv o ir  m a te r ia l  a n d  to  o b ta in  d a ta  o n  co n d e n sa tio n  o f  liq u id  in  th e  re se rv o ir  w ith  
p re ssu re  declin e  ; re su lts  show  t h a t  th e  m a te r ia l  e n te r in g  th e  b o re  is in  a  s in g le  v a p o u r  
p h ase , w ith  a  d ew -p o in t m o re  th a n  120, b u t  less th a n  550 p .s .i .  b e lo w  th e  in i t ia l  
p re ssu re .

S ix  figures a n d  tw o  ta b le s  i l lu s t r a te  th e  a r tic le . G . A . C.

1099. Purification of Natural Gas in Northwestern New Mexico. V a n  T h o m p so n  an d  
R . A . G raff. O il G a s J ., 19.4.47, 45 (50), 116.— T h e  n a tu ra l-g a s  p u r if ic a tio n  p la n t  b u il t  
b y  S o u th e rn  U n io n  G as Co., in  th e  B a rk e r-D o m e , N ew  M exico , is  d esc rib ed . T h e  gas 
c o n ta in s  15 0 m ol %  o f  C 0 2 a n d  1 0  m o l %  o f  H 2S.

P u rif ic a tio n  is b y  th e  o rg an ic  am in e  p ro cess  em p lo y in g  a  w a te r  so lu tio n  o f  m ono- 
e th a n o la m in e . A fte r  p u r if ic a tio n  th e  g as is  p a sse d  th ro u g h  a  g ly c o l- ty p e  d e h y d ra tio n  
p la n t  a n d  re n d e re d  sa fe  fo r p ip e lin e  d is tr ib u tio n  b y  d ep ress in g  th e  d e w -p o in t a p p ro x i
m a te ly  45° F .  Som e o f  th e  efflu en t is  in tro d u c e d  in to  th e  p ip e lin e  a n d  th e  re m a in d e r  
u se d  fo r  re p re ssu r in g  th e  D a k o ta  sa n d  g as w ells. ( j , a . C.

Engine Fuels.
1100. Motor-Fuel Trends in Relation to Anti-Knock Requirements. T . H. R is k  a n d  
J .  F . J o rd a n .  O il Gas J . ,  5 .4 .47 , 45 (48), 78.— T h e  in i t ia l  u p w a rd  t r e n d  o f  o c ta n e  
n u m b e rs , b e g u n  in  1945 fo llow ing  re m o v a l o f  a ll U .S . g o v e rn m e n t re s tr ic t io n s , h a s  b een  
re su m ed .
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I t  is  p re d ic te d  t h a t  reg u la r-g rad e  fuels o f  80 m o to r  m e th o d  a n d  -88 re sea rch , a n d  
p re m iu m  fu e l o f  85 m o to r  a n d  95 re sea rch  r a t in g  a re  lik e ly  b y  1950.

I t  is  e x p e c te d  th a t  fo r  th e  n e x t  2 y e a rs  fu e l re q u ire m e n ts  w ill follow  th e  p a t t e r n  o f  
p re v io u s  y ea rs .

T h e  re la tio n  o f  tre n d s  in  en g ine  des ign  a n d  th e  a n ti-k n o c k  c h a ra c te r is tic s  o f  fue ls 
c a n  b e  in v e s tig a te d  b y  th e  b o rd e r-lin e  m e th o d  o f  ro a d -k n o c k  te s tin g , u s in g  a  c a r  
sp e c ia lly  e q u ip p e d  w ith  fixed  d is tr ib u to r ,  a n  e lec tro n ic  o r strob o sco p ic  in d ic a to r  to  
d e te rm in e  sp a rk  a d v a n c e  a n d  a  ta c h o m e te r . F ig u re s  show ing  b o rd e rlin e  k n o c k  cu rve , 
effect o f  a d v a n c e d  sp a rk  t im in g  o n  octsdjte ra t in g , e tc ., a re  g iv en  to  i l lu s t r a te  th e  
m e th o d .

I t  is  th o u g h t t h a t  h ig h e r  com p ress io n  ra t io s  a n d  im p ro v e d  a u to m a tic  tran sm iss io n s  
w ill b e  tw o  car-d esig n  ch an g es in  1949 o r 1950, a n d  th e se  w ill influence fuel re q u ire 
m e n ts . F o r  ex am p le , flu id  to rq u e  c o n v e r te rs  te n d  to  p ro d u ce  veh ic les w ith  low er fuel 
re q u ire m e n ts  th a n  th e  sam e eng ines w ith  c o n v e n tio n a l tran sm iss io n .

T h e  s u b s ti tu t io n  o f  olefinic b le n d in g  a g e n ts  (show n in  a  figure) m ak es  a n  im p ro v e 
m e n t in  low -speed  a n ti-k n o c k  p e rfo rm an ce  o£ a  b ase  fuel,’ a n d  su ch  a  fuel is u n lik e ly  to  
g ive t ro u b le  w h en  th e  eng ine  re q u ire m e n t increases.

H ig h  se n s itiv ity  gaso lines, m a d e  b y  c a ta ly t ic  a n d  th e rm a l c rack in g , w ere s tu d ie d , a n d  
i t  w as fo u n d  t h a t  i t  is  th e  c o m p o s itio n  o f  th e  lig h te s t  a n d  h e a v ie s t fra c tio n s  o f  th e  fuel 
w hich  is o f  sign ificance. A  se ries o f  ta b le s  g iv in g  a n ti-k n o c k  d a ta  a n d  h y d ro ca rb o n - 
ty p e  a n a ly s is  a re  show n , fro m  w hich  i t  is  seen  th a t  w ide v a r ia tio n s  in  ro a d  p e rfo rm an ce  
a re  o b ta in a b le  w ith  c a ta ly tic a lly  c ra c k e d  gaso lines d ep en d in g  o n  ty p e  o f  ch a rg in g  s ta c k  
c a ta ly s t ,  c ra c k in g  te m p e ra tu re , a n d  se v e rity  o f  o p e ra tin g  co n d itio n s . T h ir te e n  
figures a n d  5 ta b le s  i l lu s tr a te  th e  a r tic le . G . A . C.

Lubricants.
1101. Rise of Air Bubbles in Lubricating Oils. J .  V . R o b in so n . J .  P h y s . a nd  Colloid  
Chem., 1947, 51, 431.— T h e m ech an ism  b y  w h ich  a d d itiv e s  in  a  lu b r ic a tin g  o il c irc u la t
in g  th ro u g h  a  h ig h -sp eed  g ear p u m p  sta b iliz e  th e  “  em ulsified  ”  a ir  is  in v e s tig a te d  b y  
m easu rin g  th e  v e lo c ity  o f  rise  o f  a ir  b u b b le s  in  a  q u iescen t co lu m n  o f o il co n ta in in g  no  
a d d itiv e s  a n d  in  th e  sam e o il c o n ta in in g  foam  in h ib ito rs , a n d  in  a n  oil c o n ta in in g  lu b r i
c a tin g  a d d itiv e s . I n  a n  o il c o n ta in in g  no  a d d itiv e s  th e  b u b b le s  obey ed  S to k es’ law , 
b u t  th e y  rose  m u c h  m o re  slow ly  in  o ils c o n ta in in g  a d d itiv e s  a n d , m o reo v er, th e  r a te  o f 
rise  decreased  w ith  in creasin g  le n g th  o f  th e  p a th . A d d itiv es  in  lu b r ic a tin g  oils m a y  
im pede th e  rise  o f  a i r  b u b b le s  b y  fo rm in g  she lls o f  l iq u id  w ith  a  q uasi-so lid  o r gel 
s tru c tu re  a ro u n d  th e  b u b b le . A  m e th o d  is g iv en  fo r ca lc u la tin g  th e  th ick n ess  o f  th is  
liq u id  shell. T h e  m a x im u m  th ic k n e ss  o f  she ll c a lc u la te d  fro m  th e  o b se rv ed  velocities 
w as eq u a l to  th e  b u b b le  rad iu s . J .  T .

1102. Investigations on the Synthesis of Hydrocarbons and Oils with Lubricating Pro
perties by the Alkylation of Polycyclic Aromatics. P . C a g n ia n t, A . D eluzarche , an d  
M. C olom b. A n n . des M in e s  et des Carburants, 1945, (4), 456 -472 .— I t  i s  considered  
t h a t  th e  lu b r ic a tin g  oil h y d ro c a rb o n s  o f  p e tro le u m  a re  com posed  p re d o m in a n tly  o f :
(a) cond en sed  a ro m a tic  r in g  s tru c tu re s  ca rry in g  s u b s ti tu e n t  g ro u p s v a ry in g  w ith  th e  
v isc o sity  a n d  v isc o sity  in d ex  o f  th e  oil, p o ss ib ly  w ith  som e h y d ro -a ro m a tic  rin g s in 
v o lv ed  ; (6) a lk y la te d  p o ly n a p h th e n e s , especia lly  p o ly cy c lo p en tan es . T hese tw o
h y d ro c a rb o n  ty p e s  p re d o m in a te  in  “ a ro m a tic  ” a n d  “  n a p h th e n ic  ” lu b r ic a tin g  oils 
resp ec tiv e ly . T h e  p re p a ra t io n  o f  sy n th e tic  lu b r ic a tin g  o ils o f  ty p e  (a) is  th e re fo re  
based  on  th e  a lk y la tio n  o f  po lycyclic  a ro m a tic  h y d ro c a rb o n s  w ith  a lk y l ch lo rides a n d  
a-olefins u sin g  F rie d e l-C ra f t  c a ta ly s ts . P re v io u s  w ork  o n  th e  F rie d e l-C ra f t a lk y la tio n  
o f  a ro m atic s  is  rev iew ed  in  d e ta i l  w ith  spec ia l refe rence  to  th e  effect o f  e x p e r im e n ta l 
c o n d itio n s on  th e  iso m eriza tio n  a n d  p o ly m eriz a tio n  o f  th e  in i t ia l  re a c tio n  p ro d u c ts . 
T he c h a ra c te r is tic s  o f  a  s a tis fa c to ry  lu b r ic a tin g  oil a re  d iscussed  in  re la tio n  to  chem ical 
s t ru c tu re  a n d  th e  in fluence o f p o la r  g ro u p s o n  “  o iliness ”  considered .

I n  th e  e x p e r im e n ta l sec tio n , th e  p ro d u c ts  o b ta in e d  fro m  th e  re a c tio n  o f  benzene, 
n a p h th a le n e , ac e n a p h th e n e , d ip h en y l, fluorene, p h e n a n th re n e , flu o ran th ren e , ch rysene , 
p y ren e , a n d  ca rb azo le  w ith , in ter a lia , h ep ten e -1 , dodecene-1 , e th y l  o lea te , e ru ca te , 
a n d  u n d e c y la te , « -b u ty l,  h ex y l, n -h e p ty l, decy l, te tra d e c y l, a n d  h ex ad ec y l ch lo rides a re  
d escrib ed , u sin g  a lu m in iu m  ch lo ride  a s  c a ta ly s t  in  a ll cases. T h e  p ro d u c ts  w ere d istilled  
a t  200-300° C a t  10-3 m m  fro m  a  m odified  K r a f t  flask , a n d  th e  d is ti l la te  fra c tio n s  a n d
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re s id u e s  c h a ra c te r iz e d  b y  m o lecu la r  w e ig h t, v isc o sity , a n d  v isc o s ity  in d e x . I t  is  c o n 
c lu d ed  t h a t  th e  v isco sities  o f  th e  p ro d u c ts  a re  in  acco rd a n c e  w ith  e x p e c ta tio n s  b a s e d  on  
p re v io u s  w o rk , a n d  e sp ec ia lly  w ith  th e  f in d in g  o f  M ik esk a  t h a t  th e  v isc o s ity  in d e x  
in c rease s  w ith  th e  le n g th  o f  th e  s u b s t i tu e n t  g ro u p . T h e  p ro d u c ts  o b ta in e d  fro m  
olefins a re  also  su ita b le  fo r  u se  a s  P a ra flo w -ty p e  a d d itiv e s . Gh H . B .

1103. Immersion of a Cylinder into a Viscous Medium Contained in an Axially Sym
metrical Receiver. S. M. T a rg . C om ptes R en d . A ca d . S c i. U R S S ,  1946, 54, 305 (in 
French).-— T h e  e q u a tio n s  d ev e lo p ed  b y  R e y n o ld s  to  d esc rib e  th e  p ro cess  o f  h y d ro - 
d y n a m ic  lu b r ic a tio n  a re  a p p lie d  to  a  sy s te m  co m p ris in g  a  c y lin d e r  m o v in g  a t  c o n s ta n t 
sp e ed  in to  a  rece iv e r p a r t ly  filled  w ith  a  v isco u s flu id  w h ich  i t  d isp lac es  b y  fo rc in g  i t  
b e tw e e n  th e  w all o f  th e  rece iv e r  a n d  th e  c y lin d e r  (e.g. a n  oil-filled  sh o c k  ab so rb e r—  
A b s tra c to r ) . E x p re ss io n s  a re  o b ta in e d  fo r th e  fo rce  a c t in g  o n  th e  c y lin d e r  fo r  th e  
cases in  w h ich  th e  re c e iv e r  is  e i th e r  c y lin d r ic a l o r con ica l. G. H . B .

1104. The Generalized Equations of Reynolds. N . A . S lezk in  a n d  S. M. T a rg . Com ptes 
R en d . (D o kla d y ) A ca d . S c i. U R S S ,  1946, 54, 205 (in  E n g lish ) .— T h e  a p p ro x im a te  
so lu tio n s  o f  th e  e q u a tio n s  o f  R e y n o ld s ’ th e o ry  o f  lu b r ic a tio n  c a n  b e  m a d e  m o re  ex ac t, 
u s in g  th e  m e th o d  o f  L e ib en so n , b y  ta k in g  in to  a c c o u n t th e  q u a d ra tic  in e r t ia  te rm s, 
o n  th e  b as is  o f  P ra n d t l ’s e q u a tio n s . P r a n d t l ’s e q u a tio n s  h a v e  n ow  b e e n  m od ified  b y  a 
p a r t ia l  av e ra g in g  m e th o d  to  g ive  n ew  e q u a tio n s  w h ich  a re  a lso  a p p lic a b le  to  p ro b lem s 
p re v io u s ly  s tu d ie d  o n ly  b y  R e y n o ld s ’ e q u a tio n s . T h e  a p p lic a tio n  o f  th e  n ew  e x p re s
sio n s to  som e p a r t ic u la r  p ro b le m s, in c lu d in g  flow  p a s t  a  p la n e  p la te ,  is  b rie fly  d iscussed .

G. H . B .

1105. On the Problem of Refining the Solutions of Reynolds’ Equations. N . A . S lezkin. 
C om ptes R en d . (D o kla d y ) A cad . S c i. U R S S ,  1946, 54, 121 (in  E n g lis h ) .— A  p rev io u s 
su g g e stio n  b y  L e ib en so n  fo r  in c re a s in g  th e  a c c u ra c y  o f  R e y n o ld s ’ a p p ro x im a te  e q u a 
t io n s  fo r lu b r ic a tin g  film s w as e x am in ed . I t  w as f irs t  sh o w n  t h a t  R e y n o ld s ’ e q u a tio n s  
co u ld  a lso  be a p p lie d  to  sy s te m s  in v o lv in g  h ig h  R e y n o ld s ’ n u m b e rs  ( P r a n d t l ’s e q u a 
tio n s) . T h e  so lu tio n s  w ere  re fin ed  ac c o rd in g  to  L e ib en so n , to  g iv e  th e  r e s u l t  th a t ,  from  
th e  th i rd  a p p ro x im a tio n  o n w ard s , i t  is  n e c e ssa ry  to  c o n s id e r b o th  th e  v a r ia t io n  o f 
p re ssu re  ac ro ss th e  th ic k n e ss  o f  th e  film  a n d  th e  v isc o s ity  te rm s  n e g le c te d  in  th e  second 
a n d  th i rd  a p p ro x im a tio n s . T h ese  re fin e m e n ts  a re  n o t  p o ss ib le  w ith  th e  c u r ta ile d  
P ra n d t l  e q u a tio n s . G. H . B .

1106. On the Existence of Several Regimes in which Viscous Forces are Linear Functions 
of the Velocity. J .  H u e tz . C om pt. R en d ., 1947, 224, 1205.— A  p re v io u s  s tu d y  o f th e  
a b n o rm a l p h e n o m e n a  e n c o u n te re d  d u r in g  th e  m e a s u re m e n t o f  th e  v isc o s ity  o f  a  liqu id , 
u s in g  a  r o ta t io n  m e th o d , h a d  sh o w n  t h a t  th e  re su ltin g  to rq u e  w as in i t ia l ly  p ro p o rtio n a l 
to  th e  a n g u la r  v e lo c ity , b u t  ab o v e  a  c e r ta in  c r itic a l v e lo c ity  th is  p ro p o r t io n a li ty  w as 
n o t  m a in ta in e d . T h e  re la tio n s  b e tw e e n  th e  to rq u e , a n g u la r  v e lo c ity , a n d  v isc o sity  
h a v e  n ow  b een  s tu d ie d  w ith  a  sp in d le  o il o v e r  a  ra n g e  o f  te m p e ra tu re  u s in g  tw o  sp he res 
o f  d iffe ren t d ia m e te rs  in  a  c o n cen tr ic  sp h e rica l en c lo su re . T h e  c u rv e s  o f  to rq u e  a g a in s t 
a n g u la r  v e lo c ity , co n ta in in g  v isc o s ity  a s  a  p a ra m e te r ,  a re  fo u n d  to  b e  co m p o sed  o f 
se v e ra l sec tio n s, in te rse c tin g  a t  w ell-defined  p o in ts  a t  w h ich  th e  slo p es ch an g e . I n  
g en e ra l, th e  slopes o f  th e  se g m en ts  a re  g re a te r  th a n  th e  c a lc u la te d  v a lu e s , b u t  w ith  an  
o il o f  g re a te r  v isc o s ity  a  se g m en t w ith  th e  c a lc u la te d  slope  a n d  p a ss in g  th ro u g h  th e  
o r ig in  o f  th e  c o -o rd in a te s  is  o b ta in e d . I t  is  su g g e sted  t h a t  th e  g ro u p s  o f  se g m en ts  
fo u n d  a rise  fro m  th e  e x is te n ce  o f  a  d is tr ib u tio n  o f  v e lo c ities  in  th e  sy s te m  o f  tw o  
c o n c e n tr ic  sp h e res  in  r e la tiv e  ro ta t io n . ( j .  jq . B .

1107. t)n  the Viscous Torque Between two Concentric Spheres. M. A u b e r t  a n d  J .  V illey . 
C om pt. R en d ., 1947, 224, 1271.— P re v io u s  w o rk  h a d  sh o w n  t h a t  th e  v isc o u s  to rq u e  
d ev e lo p ed  acro ss th e  ab o v e  sy s te m  filled  w ith  a  v isco u s liq u id , w h e n  o n e  sp h e re  w as 
r o ta te d  a t  a  u n ifo rm  v e lo c ity  a b o u t a  d ia m e tr ic a l ax is , w as g re a te r  th a n  t h a t  ca lcu la ted - 
f ro m  classica l h y d ro d y n a m ic  th e o ry , b u t  t h a t  th e  an o m alie s  d isa p p e a re d  a t  h ig h  flu id  
v isc o sities . T h e  b as is  o f  th e  c lassica l c a lc u la tio n  is co n s id e red  a n d  th e  f a c to rs  r e sp o n 
sib le  fo r  th e  d isc rep an c ie s a re  co n s id ered  to  b e  : (a) in a d e q u a c y  o f  S to k e s ’ la w  d u e  to  
flu id  s lip  a t  th e  su rfaces o f  th e  sp h e res , a n d  (6) th e  e x is te n c e  o f  n o n -c la ss ica l, p o ss ib ly  
h e lic a l tra je c to r ie s  o f  flu id  m o tio n . T h e  v a lu e  o f  v isu a l o b se rv a tio n s  o f  flu id  t r a je c to r ie s
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(C h arro n , C om pt. R en d ., 1946, 223, 1078 ; 1947, 224, 373) is  in d ic a te d , a n d  i t  is  su g 
g es ted  t h a t  th is  m a y  in d ic a te  in  w h a t re sp ec ts  S to k e s’ e q u a tio n s  m a y  n eed  to  be  m o d i
fied. I t  is  p o in te d  o u t t h a t  C h a rro n  o b se rv ed  c irc u la r  tra je c to r ie s  fo r  flu ids o f  h ig h  
v isc o sity , in  a g re e m e n t w ith  c lassica l th e o ry  a n d  th e  ex is te n ce  o f  a  n o rm a l v iscous 
to rq u e . G. H . B .

1108. A Tribometric Method of Measuring Adsorption on a Solid-Solution Interface : 
Application to the Study of the Lubricating Action of Adsorbed Layers. B . D erjag u in  
a n d  M. S m o lian sk y . Com ptes R end . (D oklady) A cad . S c i. U R S S ,  1946, 54, 137 (in 
E n g lish ).— A n  im p ro v e d  m e th o d  fo r  s tu d y in g  th e  sm a ll c o n c e n tra tio n  ch an g es e n 
co u n te re d  in  th e  a d so rp tio n  o f  a  so lu te  fro m  so lu tio n  a t  a  so lid -so lu tio n  in te rfa c e  w as 
dev ised  b y  : (a) re d u c in g  th e  vo lu m e o f  so lu tio n  u se d  to  a  th in  film , a n d  (b ) ca lc u la tin g  
c o n c e n tra tio n  ch an g es in  th e  so lu tio n  a f te r  a d so rp tio n  e q u ilib riu m  h a d  b een  e s tab lish ed  
fro m  m e a su re m e n ts  o f  th e  coeffic ient o f  s ta tic  fr ic tio n  (p) across th e  so lu tio n  film . T he 
lu b r ic a n t film s u se d  w ere so lu tio n s  o f  f a t ty  ac id s o r h ig h e r  alcoho ls in  v ase lin e  free  fro m  
p o la r  im p u ritie s , a n d  w ere  d ep o s ite d  o n  f la t s te e l te s t-p la te s  b y  a  m e th o d  b ased  o n  th e  
co n tro lle d  p assag e  o f  th e  m en iscu s o f  a  so lu tio n  o f  th e  lu b r ic a n t  in  b en zen e  a lo n g  th e  
te s t-p la te  b y  a  s ip h o n in g  te c h n iq u e . T h e  b en zen e  e v a p o ra te d  to  leav e  a  lu b r ic a n t 
film  o f  k n o w n  th ic k n e ss , ca lcu lab le  fro m  a  p re v io u s ly  e s ta b lish e d  e q u a tio n . T he 
co n c e n tra tio n  o f  p o la r  so lu te  in  th e  lu b r ic a n t  film  a f te r  a d so rp tio n  eq u ilib riu m  h a d  
b een  e s tab lish ed  w as d e te rm in e d  fro m  th e  v a lu e  o f  p , d e te rm in e d  b y  a  slid er m e th o d , 
th e  re la tio n  b e tw een  p  a n d  so lu te  c o n c e n tra tio n  h a v in g  b een  d e te rm in e d  in  p re lim in a ry  
e x p e rim en ts  w ith  th ic k  film s o f  k n o w n  so lu te  co n c e n tra tio n . F ro m  e x p e r im e n ts  o v er 
a  ran g e  o f  in i t ia l  so lu te  c o n c e n tra tio n  a n d  film  th ic k n e ss , a d s o rp tio n  iso th e rm s fo r 
s te a ric , p a lm itic , m y ris tic , a n d  cap ro ic  ac ids , a n d  o c ty l a n d  c e ty l a lcoho ls , a ll  on  s te e l 
a t  12-15° C, w ere d e te rm in e d . T h e  re la tio n  b e tw een  th e  so lu te  c o n c e n tra tio n s  in  th e  
ad so rb ed  film s a n d  th e  f r ic tio n a l c h a ra c te r is tic s  w ere  d e te rm in e d , a n d  i t  w as co n c lu d ed  
th a t  som e degree o f  m e ta l- to -m e ta l c o n ta c t  b e tw e e n  th e  s lid e r  a n d  p la te  p e rs is te d  u n ti l  
th e  ad so rb ed  so lu te  la y e r  w as co m p le te ly  e s tab lish ed . G. H . B .

1109. Friction and Wear. E . J .  W . W h itta k e r .  N a tu re , 1947, 159, 541.— W h e n  a 
m a te r ia l com p risin g  6 9 %  w t ca lc ite  a n d  3 1 %  o-cresol fo rm a ld eh y d e  re s in  w as ru b b e d  
u n d e r s ta n d a rd  c o n d itio n s  a g a in s t m ild  s tee l, 726 k -ca ls  o f  f r ic tio n a l w o rk  re su lte d  in  
th e  ab ras io n  o f  1 g  o f  m a te r ia l. T h e  a m o u n t o f  w o rk  re q u ire d  fo r  a b ra s io n  is  a  m a x i
m u m  i f  a ll th e  m a te r ia l  is  rem o v ed  as sing le  a to m s, a n d  a  ca lc u la tio n  show s th a t  th e  
h e a t  o f  a to m iz a tio n  o f  1 g  o f  th e  co m p o site  m a te r ia l  is  10-6 k -ca l. T here fo re , th e  
m a x im u m  p ro p o rtio n  o f  fric tio n a l w o rk  to  be  a sc rib ed  to  a b ra s io n  is 1-4% . N o 
allow ance w as m a d e  fo r w ea r o f  th e  s te e l m em b er. H . C. E .

1110. Rheology of Lubricants. R. B . D ow . J .  Coll. S c i.,  1947, 2, 81.—Im p ro v e m e n t 
in  th e  lu b r ic a tin g  p ro p e rtie s  o f  o ils o b ta in e d  b y  a d d in g  chem ical co m p o u n d s is d iscussed  
fro m  a  physico -ch em ica l s ta n d p o in t . T h u s  th e  efficacy o f  b en zo tr ich lo rid e  o r tr i-  
c resy l p h o sp h a te  in  E .P .  lu b r ic a n ts  is  a t t r ib u te d  to  th e  lib e ra tio n  o f  ch lo rine  o r  p h o s 
p h o ru s a to m s w h ich  u n ite  w ith  th e  m e ta l  su rfaces to  g ive low  w ear q u a lities .

T h e  su sc e p tib ility  o f lu b r ic a n ts  to  o x id a tio n  is b riefly  d iscussed , a n d  i t  is  sh ow n  th a t  
a lth o u g h  m o n o n u c lea r  a ro m a tic s  cause  o ils to  h a v e  p o o r o x id a tio n  re s is tan ce , poly- 
n u c lea r  a ro m a tic s  a re  v e ry  s ta b le .

T he effect o f  p re ssu re  on  th e  v isc o sity  ch a ra c te r is tic s  o f  lu b r ic a n ts  is  d iscussed  a t  
le n g th . A tte m p ts  h a v e  b een  m a d e  to  com bine  th e  p re ssu re  a n d  te m p e ra tu re  effects 
on v isc o sity  in to  a  s ing le  e q u a tio n , so fa r  w ith o u t m a rk e d  su c c e ss ; a lth o u g h  eq u a tio n s  
re s tin g  o n  a  se m i-th eo re tica l b as is  a re  p re se n te d . T h e  p ressu re  coefficient o f  v isc o sity ,

a, defined  as o  =  j ,{log rj — log ij0) /log  rj0 w here  r/ a n d  rj0 a re  th e  100° F  v iscosities a t

p ressu res P  a n d  a tm o sp h e ric  re sp ec tiv e ly , is  fo u n d  to  b e a r  a  l in e a r  re la tio n  to  th e  
a n ilin e  p o in t  in  ° C o f  m in era l o ils fro m  w id e ly  d iffering  sources.

A  s tu d y  o f  v isc o sity  a t  h ig h  p re ssu res  b y  com pressing  th e  o il b e tw een  a n v ils  an d  
m e asu rin g  th e  to rq u e  re q u ire d  to  tw is t  th e  a n v ils  u n d e r  a  g iv en  th r u s t  show s th a t ,  a f te r  
a  sh a rp  in i t ia l  rise , th e  sh e a rin g  s tre s s  increases slow ly  w ith  ang le  o f  sh ear. R e su lts  on 
m ineral oils w ith  a n d  w ith o u t a d d itiv e s , a n d  f a t ty  ac ids, a re  g iven . A t h ig h  p ressu res 
th e  v isc o s ity  becom es in fin ite  a n d  th e  oil solidifies.
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T h e  p a p e r  closes w ith  a  s h o r t  th e o re tic a l sec tio n  o n  th e  rh eo lo g y  o f  lu b r ic a n ts ,  a n d  
w ith  a  l is t  o f  30 re fe rences. H . C. E .

1111. Some Recent Advances in Non-Newtonian Viscosity. H . E y rin g  a n d  G . H a lse y . 
J .  Coll. S c i., 1947, 2, 17.— T h e  p a p e r  d iscu sses d e v ia tio n s  fro m  n o rm a l s tre s s /sh e a r  
r e la tio n sh ip s  in  te rm s  o f  a  m e c h a n ic a l m o d e l. H* C. E .

1112. Use of a Blowing Method for Characterizing the Fluidity of Lubricating Oil Films 
as a Function of Temperature. M. K o u ssa k o v . C om ptes R en d . (D o k la d y ) A ca d . S c i. 
U R S S ,  1946, 54, 145 (in  F re n c h ).— A  film  o f  o il on  a  h ig h ly  p o lish e d  su rfa c e  is m a d e  to  
assu m e  a  w edge fo rm  b y  d ire c tin g  o n  i t  a  s tr e a m  o f  a i r  fro m  a  su ita b le  s l i t  sy s tem . 
W h e n  th e  film  is  su ffic ien tly  th in , l ig h t  re flec te d  th ro u g h  i t  fo rm s a  sy s te m  o f  in te r 
ference  frin g es , th e  sp a c in g  o f  w h ich  d ep en d s , in ter  a lia , o n  th e  f lu id ity  o f  th e  o il an d  
th e  p re ssu re  g ra d ie n t  o f  th e  a i r  s tre a m . I f  a  te m p e ra tu re  g ra d ie n t  is  m a in ta in e d  across 
th e  film  n o rm a l to  th e  d ire c tio n  o f  th e  a i r  s tre a m , th e  in te rfe re n c e  f rin g e  sy s te m  is 
c u rv e d  in s te a d  o f  p a ra lle l, d u e  to  th e  v a r ia t io n  o f  film  f lu id ity  w ith  te m p e ra tu re . B y  
c a lib ra tin g  a  g iv e n  a p p a ra tu s  u n d e r  fixed  c o n d itio n s  w ith  a n  o il o f  k n o w n  f lu id ity -  
te m p e ra tu re  c h a ra c te r is tic s , th e  c o rre sp o n d in g  d a ta  c a n  b e  o b ta in e d  fo r  o th e r  oils. 
B y  ex a m in in g  p h o to g ra p h s  o f  th e  in te rfe re n c e  frin g e  sy s te m  w ith  a  m ic ro p h o to m e te r , 
oil f lu id itie s  c a n 'b e  m e a su re d  w ith  a  p rec is io n  o f  1 -2 % . G . H . B .

1113. Crankcase Oil Filtration in Motor Vehicles. E . A . S m ith . P etro leum , 1 9 4 7 ,10, 
58.— ’J h e  v a r io u s  fu n c tio n s  a n d  d esigns o f  f ilte rs  a re  d isc u sse d , a n d  co m p a riso n  is m ad e  
o f  f ilte r  e lem en ts  w ith  th e ir  efficiencies.

T h e  f ilte r  e le m e n ts  d iscu ssed  in c lu d e  p u re  w ool fe lt , a sb e s to s  o r  s lag  w ool, c o tto n  
flock, c o t to n  w as te , th in  m e ta l  p la te s  o r  leav es , m a g n e tiz e d  a n n u li. T h e ir  m icroscop ic 
s t ru c tu re , p o re  sizes, a n d  spec ia l fe a tu re s  a re  ta b u la te d .

E fficiency  o f  f ilte r  e lem en ts  is  a ssessed  on  th e  ty p e  o f  fo re ig n  m a t te r  re m o v e d  u n d e r  
se rv ice  c o n d itio n s  w ith  p a r t ic u la r  re fe ren ce  to  ro a d  d u s t ,  m e ta l ,  a n d  a s p h a lt ic  m a te r ia l.

F . W . H . M.

1114. Fouling of Engines. J .  L . V a n  d e n  M inne. In g en ieu r , 18 .4 .47 , (16), 27.— I t  is 
su g g e sted  t h a t  th e  fo u lin g  o f  en g in es is  d u e  to  th e  b re a k d o w n  o f  th e  lu b r ic a n t  in  one 
o f  th re e  w ays.

(а) O x id a tio n  in  th e  liq u id  p h a se  fo rm in g  d e p o s its  p re c ip i ta te d  b y  p e tro leu m  
e th e r .

(б) O x id a tio n  in  th e  v a p o u r  p h a se  fo rm in g  la c q u e rs .
(c) O x id a tio n  to  c a rb o n .

I n  o rd e r to  d im in ish  th e s e  re a c tio n s  th e  a d d it io n  o f  a n ti-o x id a n ts ,  d e te rg e n ts , 
p e p tiz in g  a g e n ts  o r lu b r ic a t in g  o il a d d it iv e s  o f  th e  ca lc iu m  d i- fso p ro p y lsa lic y la te  ty p e  
is reco m m en d ed . S ev era l p h o to g ra p h s  o f  th e  effec t o f  p e p tiz in g  a g e n ts  a re  a p p e n d e d .

T h ese  a d d itiv e s  a n d  o th e r  a g e n ts  a re  n o t  re c o m m e n d e d  fo r  u se  in  j e t  a n d  tu rb in e  
eng ines. N . C.

Special Hydrocarbon Products.
1115. Waxes and Similar Substances in the Rubber and Allied Industries. W . S. P e n n . 
P etro leum , 1947, 10, 56.— T h e  seco n d  in s ta lm e n t o f  th is  a r t ic le  is  e n t i t le d  “  O th e r  
A p p lic a tio n s .”  P a ra ff in  w ax  is  u se d  as  a n  e le c tr ic a l in s u la to r  b ecau se , s in c e  i t  co n s is ts  
o f  h y d ro c a rb o n s , i t  h a s  no  p o la r  g ro u p s . I t  is  th e re fo re  u n a ffe c te d  b y  e le c tr ic  c u r re n ts  
p a r t ic u la r ly  o f  th e  h ig h -fre q u e n c y  ty p e . P a ra ff in  w ax  does n o t  p o ssess goo d  m e c h a n i
ca l p ro p e rtie s , i t s  m e ltin g  p o in t  is  c o m p a ra tiv e ly  low , i t  h a s  in fe rio r  te n s ile  s t r e n g th  
a n d  is ea s ily  sc ra tc h e d , e tc .

P o ly th e n e s , a lth o u g h  o th e rw ise  v e ry  s im ila r  to  p a ra ffin  w a x , h a v e  g o o d  te n s ile  
s tr e n g th , e x ce llen t f le x ib ility , a n d  a re  fa ir ly  r e s is ta n t  to  d e fo rm a tio n . A lth o u g h  b o th  
p a ra ffin  w ax  a n d  p o ly th e n e  possess th e  sa m e e m p ir ic a l fo rm u la , th e  fo rm e r  c o n ta in s  
o n ly  a b o u t 30 c a rb o n  a to m s  w h ereas  th e  l a t t e r  c a n  c o n ta in  se v e ra l th o u sa n d .

P o ly th e n e  is u se d  e x te n s iv e ly  in  h ig h -fre q u e n c y  a p p lic a tio n s— e.g. R a d a r .  O w ing  to  
i t s  e x ce llen t re s is ta n c e  i t  is  u se d  as  a  p ro te c tiv e  co a tin g .

P o ly th e n e  is  p re p a re d  b y  p o ly m e riz a tio n  o f  e th y le n e  a t  h ig h  te m p e r a tu re  a n d  
p re ssu re  in  th e  p re sen c e  o f  o x y g en  a s  c a ta ly s t .
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I t s  p ro p e r t ie s  a re  :

T ensile  s t r e n g th  p .s .i.
I m p a c t  s t r e n g th  f t  lb  /in  of n o tc h  
V o lum e re s is t iv i ty  o h m /c m 3 
E le c tr ic  s t r e n g th  50 c /s  .
D ie lec tr ic  c o n s ta n t  50 c /s  

„  106 c /s
P o w er f a c to r  50 c /s  

>> >> 106 c /s
S p . g r. b e tw e e n  + 1 0 0 °  C a n d  —100° C

8000
V ery  h ig h  
3 X  1017 
1000 
2-4
21
0-0001
0-0002
0-85-0-96

N y lo n P e rsp e x
P o ly 

s ty re n e P .V .C .
7000 8000 7000 3000
— 0-25 0-4 —

1013 1015 1015- 1 0 19 1-3  X  10
— 500 600 600-2000

3-2 3-35 2-6 7-5
3-6 3-2 2-7 — -

0-01 0-07 0-0002 0-10
0-022 0-03 0-0003 —

1-10 1-18 1-06 1-2-1-6

- I t  r e ta in s  i ts  f le x ib ility  do w n  to  — 70° C. C om pared  w ith  p a ra ffin  w ax  i t  is  so to u g h  
th a t  a  p la s tic ise r  is  re q u ire d  fo r e x tru s io n  w ork , p o ly iso b u ty le n e  b e in g  u su a lly  e m 
p lo y ed .

O th e r  th e rm o p la s tic s  a n d  in su la to rs  in c lu d e  P .V .C ., p o ly s ty re n e , p e rsp ex , a n d  n y lo n  
w h ich  h a v e  w ell k n o w n  ap p lic a tio n s . T h e y  a re  w ax-like  m a te r ia ls  a iy i a re  v e ry  u sefu l 
in  th e  e lec tr ica l a n d  a llied  in d u s tr ie s , p a r t ic u la r ly  w h ere  o rd in a ry  w ax es , su c h  as 
para ffin  w ax , refuse  to  fu n c tio n . T h e  e lec tr ica l p ro p e rtie s  o f  th ese  m a te r ia ls  a re  :

T ensile  s t r e n g th  
Im p a c t  s t r e n g th  f t  lb / in  of n o tc h  
V o lum e r e s is t iv i ty  o h m  /cm 3 
E le c tric  s t r e n g th  50 c /s  
D ie lec tric  c o n s ta n t  50 c /s  .

„  106 c /s  .
P o w er fa c to r  50 c /s

„  106 c /s  .
Sp g r a t  25° C .

W ax es c a n  b e  u se d  as  a n t i - ta c k  as  w ell as  ta c k -p ro d u c in g  co m p o u n d s. S y n th e tic  
ru b b e rs , su c h  a s  G R -S , lack  tack in ess . T h is  c an  be  rem ed ied  b y  a d d itio n  o f  tack ifie rs . 
I n  e x ten s iv e  u se  a re  ta r s ,  she llac , liq u id  p e tro le u m  residues , co u m aro n e , in d en e  a n d  
p o ly s ty re n e  re s in s  a n d  th e rm o p la s tic  pheno lics . T h e  la t te r  w as f irs t u se d  b y  th e  
G erm ans in  th e ir  B u n a s .

I n  o rd e r  to  o b ta in  a  h ig h ly  p o lish ed  fin ish  o n  p la s tic  o r  ru b b e r  co m p o u n d s, w a x  is 
e ith e r  in c o rp o ra te d  in to  th e  form ulse o r  th e  fin ished  a r tic le  is im p re g n a te d  w ith  w ax .

T h e  m ix  fo r ru b b e r  flooring , fo r  in s ta n c e , c o n ta in s  3 %  o f  p a ra ffin  w ax . T h e  w ax  is 
u su a lly  in c o rp o ra te d  in  th e  form ulse fo r ru b b e r  co m p o u n d s. F o r  p o lish in g  p la s tic s  
w ooden p egs a re  t r e a te d  w ith  a  w ax  m ix tu re  a n d  in tro d u c e d  in to  a  ro ta ry  b a r re l w ith  
th e  a r tic le s  to  be  po lish ed . T h is  is  r o ta te d  a t  30 r .p .m . fo r a b o u t J  to  1£ h r.

W ax -lik e  m a te r ia ls  u sed  as ad h esiv es fo r b o n d in g  p u rp o ses  in c lu d e  p o ly v in y l a c e ta te , 
shellac, a n d  o th e r  th e rm o p la s tic s .

In tro d u c tio n  o f  p a ra ffin  w ax  in to  / u b b e r  m ix tu re s  red u ces  d e te r io ra tio n  d u e  to  
o x id a tio n . P o ly v in y l a lcoho l is  u sed  a s  a  siz ing  a g e n t in  te x tile s  W ax es  a n d  sy n th e tic  
re sin s a re  o f te n  u se d  jo in tly  a s  w ate r-p ro o fin g  ag en ts .

W ax es a n d  sy n th e tic  re sin s a re  u se d  to  m a k e  la m in a te d  b o ard s.
I t  is  co n c lu d ed  t h a t  w ax es o f  a ll ty p e s  a re  in d isp en sab le  in  th e  ru b b e r  a n d  a llied  

in d u str ie s . In c lu d in g  th e rm o p la s tic s  am o n g  th e  w axes, th e  u sefu lness o f  w axes m a y  
be e x p e c te d  to  g row . P u r i ty  o f  th e  w axes, a s  re g a rd s  p resence  o f  p o la r  im p u ritie s , is 
a d ju d g e d  o f  prim e im p o rta n c e , espec ia lly  in  th e  e lec tr ica l in d u str ie s . F . W . H . M.

Derived Chemical Products.
1116. Carbon-Black Faces Progressive Changes. G. W eb er. O il Oas J 3.5.47, 45 
(52), 94.— T h e  t r a n s it io n  o f  th e  ca rb o n -b la ck  in d u s try  fro m  ch a n n e l to  fu rn ac e  p rocess 
is d iscussed .

T h e  fu rn a c e  p rocess g ives h ig h e r  y ie lds, a  w id er ra n g e  o f  p ro d u c ts , a n d  h a s  p o ss ib ilitie s  
fo r f u r th e r  d ev e lo p m en t.

R e c e n t te c h n iq u e  h a s  im p ro v e d  th e  q u a li ty  o f  fu rn a c e  b lack s  so t h a t  th e y  n ow  co m 
p e te  w ith  b lack s  fro m  th e  ch a n n e l p rocess, a lth o u g h  th e re  is  s ti l l  a  g re a t d e m a n d  fo r th e  
la t t e r  p ro d u c t  fro m  ru b b e r  m a n u fa c tu re rs .
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T h e  fu rn a c e  p ro cess o r ig in a te d  in  1920, a n d  fo r  15 y e a rs  p la y e d  a  m in o r  rô le , b u t  in  
1946 n e a r ly  h a l f  th e  to t a l  o u tp u t  w as fro m  th is  p ro cess , o v e r  514 m illio n  lb  b e in g  
p ro d u c e d  in  1945.

16 p la n ts  o p e ra te  th e  fu rn a c e  p ro cess as  a g a in s t 59 c h a n n e l u n its .
I n  th e  fu rn a c e  p ro cess th e  free  flam e m e th o d  is u sed , te m p e ra tu re s  e x cee d in g  2000° 1 

b e in g  re a c h e d  w h en  th e  g as is  b u rn t .  Q u en ch in g  ta k e s  p la c e  a t  a b o u t  1200° F ,  w ith  
f in a l c o n ta c t  w ith  w a te r  sp ra y s  to  red u ce  th e  te m p e ra tu re  to  450° F . S e tt l in g  ta k e s  
p lace  in  th e  e le c tr ic a l field  o f  th e  p r e c ip ita to r ,  cyclones d e a l w ith  b la c k  e n tra in e d  in  th e  
g a s  flow.

C lose C ontro l is  n e c e ssa ry  to  en su re  u n ifo rm ity  o f  p ro d u c t.
I n i t ia l  c o s t o f  a  fu rn a c e  p la n t  is  tw ice  t h a t  o f  th e  c h a n n e l u n i t  o f  sa m e  o u tp u t .

G . A . C.

M iscellaneous Products.
1117. Hydrocarbon Polymer Derivatives. A n o n . P a in t  T echnol., F e b . 1 9 4 7 ,12, 64.—  
T h e  p ro d u c tio n  o f  h ig h -m o l w t  h y d ro c a rb o n  p o ly m e rs , c o n ta in in g  b o th  ch lo rin e  a n d  
su lp h u r , is  d esc rib ed  in  U .S . P a t e n t  N o . 2 ,283,627 g ra n te d  to  A . H . G leason , assigned  
to  J a sc o  In c o rp ., B a r to n  R o u g e . A n  e x a m p le  g iv e n  ta k e s  50 g p o ly b u te n e , d isso lves 
i t  in  CC14 a n d  m a k e s  i t  u p  to  11. T o  th is  50 cc su lp h u r  m o n o ch lo rid e  d isso lv ed  in  COl, 
is  a d d e d  a n d  th e  so lu tio n  is k e p t  a t  77° C, ch lo rin e  b e in g  p a sse d  in  fo r  4 h r . I t  is  th e n  
coo led  to  ro o m  te m p  a n d  o n  a d d it io n  o f  iso p ro p y l a lco h o l a  to u g h  ru b b e ry  p ro d u c t is 
p r e c ip ita te d  w h ich  c o n ta in s  1-64%  su lp h u r  a n d  16%  ch lo rin e . S u ch  p ro d u c ts  h av e  
p a r t ic u la r ly  h ig h  re s is ta n c e  to  ac id s , a lk a lis , a n d  o x id iz in g  a g e n ts , a n d  m a y  b e  u se d  for 
c o a tin g  a n d  im p re g n a tin g  a g e n ts  o r to  re p lace  ru b b e r , e i th e r  w h o lly  o r  p a r t ly ,  fo r  such  
p u rp o se s  as  th e  lin in g  o f  ta n k s , e tc . W . H . C.

1118. Sulphur Dioxide-Olefine Products (Resinous Polymers). A n o n . P a in t  Technol., 
F e b . 1 9 4 7 ,12, 75.— U .S . P a te n t  N o . 2 ,283,900 issu e d  to  M. M . B a rn e t t  a n d  a ssig n ed  to  
F re e p o r t  S u lp h u r  Co., N ew  Y o rk , g ives d e ta i ls  o f  th e  m a n u fa c tu re  o f  re s in o u s  p o ly m ers 
b y  th e  a c t io n  o f  S 0 2 on  olefins (e th y len e , p ro p y le n e , b u te n e -1 , a n d  b u te n e -2 ) b y  
p o ly m e riz a tio n , in  th e  p resen ce  o f  a  c a ta ly s t ,  a t  low  te m p  in  a  p re ss u re  b o m b . T he 
r a te  o f  re a c tio n  a n d  y ie ld s  a re  s t a te d  to  b e  in c re a se d  i f  th e  c a ta ly s t  e m p lo y e d  is a  m ix 
tu r e  o f  a  te rb e n e  p e ro x id e  a n d  a  h a lo g en  ac id , o r a  m a te r ia l  t h a t  h y d ro ly se s  to  g ive a  
h a lo g en  ac id . A n  ex am p le  is  g iv e n  in  w h ich  0-5%  asca rid o le , fo llow ed  b y  1% HC1 in  
a lcoho l, is  a d d e d  to  a  m ix tu re  o f  b u ten e -1  a n d  S 0 2 in  m o l r a t io  o f  2 : 1 coo led  b y  d ry  
ice a n d  e th e r . R e a c tio n  is co m p le te d  in  a b o u t 30 m in  o n  a llo w in g  th e  c o n ta in e r  to  
r ise  to  ro o m .te m p . Y ie ld s o f  8 5 -9 0 %  a re  c la im ed . T h e  p re se n c e  o f  a c id  re su lts  in  
b e t te r  co lo u red  p ro d u c ts  fo r  c o a tin g  m a te r ia ls . W . H . C.

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

1119. Chromium-Treated Cylinders. A n o n . O il E n g in e  and. G as T u rb in e , 1947, 14, 
384.— T h e  e le c tro ly tic  p la t in g  o f  c y lin d e r  b o res, to  a  th ic k n e s s  o f  f ro m  0 004 in  to  
0 020 in , re su lts  in  a n  im p ro v e m e n t in  su rface  h a rd e n in g  a n d  w e a rin g  p ro p e r tie s . I t  
is  e s se n tia l t h a t  th e  b o res  a re  c o n cen tr ic , a n d  a re  p ro p e r ly  c le a n e d  a n d  p re p a re d  in  
o rd e r  to  p re v e n t  th e  c h ro m iu m  p ee lin g  o ff a f te r  a p p lic a tio n . A f te r  p la t in g , th e  b o res 
a re  h o n e d  a n d  a re  th e n  c lean ed  b y  a  j e t  o f  h ig h -p re ssu re  s te a m  to  re m o v e  a n y  p a r tic le s  
le f t  fro m  hon in g .

W ith  c h ro m e -h a rd e n e d  b o res, o il c o n su m p tio n  a n d  r in g  w e a r a re  s l ig h tly  ab o v e  
n o rm a l fo r  th e  f irs t  1000-1500  m iles  o f  r u n n in g , a f te r  w h ic h  th e y  b eco m e less th a n  
n o rm a l, a n  im p ro v e m e n t w h ich  is m a in ta in e d  fa r  lo n g er w ith  th e  co m m o n  b o re  m a 
te r ia ls . C a st iro n  p is to n -r in g s  g iv e  th e  m o s t s a t is fa c to ry  re su lts , u se d  in  c o n ju n c tio n  
w ith  e i th e r  a lu m in iu m  o r  c a s t  iro n  p is to n s . C h ro m iu m -p la te d  c y lin d e rs  d o  n o t  
r e q u ire  so m u c h  “  b e d d in g -in  ” a s  p la in  c a s t  iro n  b o res , a n d  p is to n s  a n d  r in g s  sh o u ld , 
th e re fo re , b e  f i t te d  w ith  la rg e r  c learances .

I n  o il eng ines, th e  q u a li ty  o f  th e  fu e l w h en  c h ro m iu m -h a rd e n e d  c y lin d e rs  a re  u se d  
is  a p p a re n t ly  im m a te ria l, a s  c h ro m iu m  is r e s is ta n t  to  w e a r o f  b o th  a b ra s iv e  a n d  c o r ro 
s iv e  ty p e s . I n  c e r ta in  cases, low er q u a li ty  lu b . o il m a y  a lso  b e  u sed , p ro v id in g  i t  d oes 
n o t  cau se  v a rn ish in g  o f  th e  bo re .
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I f  no  d is to r t io n  is p re se n t th e  av e rag e  life o f  a  cy lin d e r bo re  is in c reased  fro m  fo u r to  
te n  tim e s  b y  c h ro m iu m  p la tin g . C. D . B .

1120. Silencing Internal Combustion Engines. J .  G. P e irso n . O il E ng in e  a n d  Gas 
T u rb in e ,  1947, 14, 399.— N oise  in  th e  e x h a u s t o f  a n  I.C . eng ine  c a n  b e  p ro d u c e d  b y  
(1) d ire c t  im p a c t  o f  th e  e x h a u s t  g as “  w a d  ”  u p o n  th e  a tm o sp h e re , w h en  t h a t  w ad  
reach es  th e  e n d  o f  th e  e x h a u s t  p ip e , (2) re v e rsa tio n  in  th e  e x h a u s t  p ip e  o f  th e  noise 
p ro d u c e d  b y  th e  a b o v e  im p a c t, a n d  (3) reso n an c e  in  th e  e x h a u s t p ip e  cau sed  b y  th e  a ir  
in ru sh  a f te r  th e  d e p a r tu re  o f  th e  h ig h  v e lo c ity  w ad  o f  gas.

T o  p re v e n t  th is  no ise , silen cers  o f  v a r io u s  ty p e s  h a v e  b een  des ig n ed  : (1) a  re so n a to r  
ty p e , in  w h ich  v a r io u s  k in d s  o f  re so n a to r  ch a m b e rs  a re  u sed , (2) a n  a b so rp tio n  ty p e , 
in  w h ich  th e  e x h a u s t  n o ise  is  a b so rb e d  b y  m e a n s  o f  a n  a ir-ce lled  so u n d -a b so rb e n t 
m a te r ia l, su c h  a s  “  g lass s ilk  ”  su rro u n d in g  a  p e r fo ra te d  s te e l tu b e , (3) a  com b in ed  
a b so rp tio n -re so n a to r  ty p e , a n d  (4) a  d iffuser a n d  ex p an s io n  ty p e , in  w h ich  th e  e x h a u s t 
gases a rd  “ ¿ iffu sed  ”  th ro u g h  p e r fo ra te d  tu b e s  in  one c h a m b e r, a n d  b y -p assed  fo r 
fu r th e r  d iffu s io n  a n d  e x p a n s io n  in  a n o th e r  c h a m b e r o r ch am b ers . C. D . B.

1121. Guide to Aircraft Power-Plant Selection. A . L . L ow ell. A ero. E n g n g  R eview , 
A p ril 1947, 6, 22.— D ea ls  w ith  in c reas in g  n u m b e r  o f  p ra c tic a l  m e th o d s  o f  p ro p u ls io n  
a v a ila b le  to  a ir c ra f t  des ig n er, v iz . a n d  d raw s th e  fo llow ing conclusions :

(1) T h e  ro c k e t is  n o t  a n  eco nom ical p r im e  m o v e r  fo r  a irc ra f t , o th e r  th a n  sh o r t-  
ra n g e  m issiles, in  th e  a b o v e  speed  a n d  a l t i tu d e  ran g e .

(2) T h e  su bson ic  r a m - je t  is  econom ical o n ly  fo r ran g es  o f  th e  o rd e r  o f  200 m iles 
o r less. A ssis ted  ta k e -o ff  a n d  ac c e le ra tio n  to  o p e ra tin g  speed  w ill b e  re q u ire d  fo r 
th is  po w er p la n t .

(3) T h e  tu rb o - je t  is  a n  eco nom ical a i r c ra f t  p r im e  m o v e r  a t  h ig h  speeds a n d  low  
ran g es. C o m p a ra tiv e ly  low  ta k e -o ff  th r u s t  c h a ra c te r is tic s  m a y  re q u ire  ass is te d  
ta k e -o ff  fo r  o v e rlo ad  co n d itio n s .

(4) T h e  tu rb o -p ro p  is  th e  m o s t econ o m ica l p o w e r-p la n t ty p e  fo r  m o d e ra te  to  
long  ra n g e s  a t  c ru isin g  sp eeds n ow  co n sid ered  a p p ro p r ia te  fo r  b o m b ers a n d  h ig h 
speed  t r a n s p o r ts .  T ak e-o ff th r u s t  c h a ra c te r is tic s  a re  good.

(5) A t speeds co rre sp o n d in g  to  m a x im u m  efficiency fo r  c o n v e n tio n a l a irfram es , 
th e  re c ip ro c a tin g  eng ine  is  th e  m o s t econom ical p o w er p la n t .  T h is  po w er p la n t  
is m o s t su ita b le , th e re fo re , w h ere  t r a n s p o r ta t io n  in  te rm s  o f  to n -m ile s  is  th e  p r i 
m a ry  re q u ire m e n t. '  A s in  th e  case o f  th e  tu rb o -p ro p , ta k e -o ff  th r u s t  c h a ra c te r is tic s  
a re  good. I .  G. B .

1122. Performance Calculation for Jet-Propelled Aircraft. R . K . P ag e . J .  R . Aero. 
Soc., 1947, 51, 440.— A n  a n a ly tic a l  m e th o d  is d ev e lo p ed  fo r  c a lc u la tin g  th e  speed  a n d  
clim b p e rfo rm an ce  o f  je t-p ro p e lle d  a irc ra ft , g iv en  th e  d ra g  a n d  th r u s t  d a ta .  A  m e th o d  
is  also g iv en  fo r  d ea lin g  w ith  th e  effects o f  co m p ress ib ility  a n d  th e  re su lts  in  a  ty p ic a l 
ex am p le  a re  in c lu d e d  to  i l lu s tr a te  th e  fo rm  o f  cu rv es o b ta in e d . I .  G. B .

1123. Systematic Analysis of Thermal Turbo-jet Propulsion. A non . J .  A ero . S d . ,  
1947, 14, 197.— T h e  p ro p u ls io n  u n i t  is  d iv isib le  in to  six  se c tio n s : f ree  inflow , in ta k e , 
com presso r, h e a t  ch a m b e r, tu rb in e , a n d  e x i t  nozzle . I t  is  t r e a te d  u n ifo rm ly  b y  th e  
q u in tu p le  sy s te m  o f d y n a m ic  a n d  th e rm o d y n a m ic  flow e q u a tio n s  w ith  th e ir  po w er o r 
h e a t  in p u ts , th e  co n d itio n s  o f  ch an g e  o f  s ta te  (cycle), th e  c o n tin u ity  e q u a tio n s  a n d  th e  
th r u s t  e q u a tio n . T h ese  e q u a tio n s  also  co m p rise  in  each  sec tio n  th e  re ta rd in g  forces 
a n d  th e  h e a t  c re a tio n  o f  tu rb u le n t  flow a n d  th e  loss o f m ech an ica l pow er a n d  o f  h e a t  
leakage. T h e y  fo rm  successive se ts  o f  eq u a tio n s , a n d  th e ir  so lu tio n  is d e riv ed  in  te rm s 
o f  th e  re q u ire d  d a ta  o f  a l t i tu d e , fly ing  speed , th r u s t ,  p re ssu res  in  f ro n t a n d  a t  th e  e x it  
o f  th e  com presso r, p e rm iss ib le  e n tra n c e  te m p e ra tu re  a t  th e  tu rb in e , a n d  p erm issib le  
ra t io  o f  p o w er o f  co m p resso r a n d  tu rb in e  to  h e a t  in p u t.  I .  G. B .

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

1124. Petroleum Reserves Brought Up to Date. A non . Petrol. E ngr, M ar. 1947, 
18 (6), 245.— S ta tis t ic a l  d a ta  a re  p re se n te d  o n  th e  d iscoveries, p ro d u c tio n , a n d  reserves 
e s tim a tio n s  o f  oil in  th e  U n ite d , S ta te s  d u r in g  re c e n t y ea rs . W ith in  th e  c o n tin e n ta l
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l im its  o f  th e  U n ite d  S ta te s  th e re  a re  24 ,194,587,000 b r l  o f  p ro v e d  l iq u id  h y d ro c a rb o n  
re se rv es  a n d  160-6 tr il l io n  cu . f t .  o f  p ro v e d  n a tu r a l  g as re se rv es , a s  o f  D e c e m b e r 31, 
1946. R .  B . S.

1125. Petroleum Industry in Chicago Area. G . E gloff. J .  W estern  Soc. o f E n g rs ,  1947, 
52 , 16.— T h e  h is to ry  o f  th e  8 o il co m p an ies  lo c a te d  in  th e  v ic in ity  o f  C hicago  is  g iven . 
T hese  a re  th e  S ta n d a rd  O il C o m p an y  ( In d ia n a ) , S in c la ir  R e fin in g  C o m p an y , G lobe O il 
a n d  R e fin in g  C o m p an y , C ities  S erv ice  C o m p an y , P u re  O il C o m p an y , a n d  U n iv e rsa l Oil 
P ro d u c ts  C o m p an y . J .  T .

1126. Position of Penn Grade Industry is Improved in 1946. G . G . B a u e r. P roducer's  
M o n th ly , F e b . 1947, 11 (4), 24.— S ta t is t ic a l  d a t a  a re  p re s e n te d  o n  th e  w ell co m p le tio n s, 
a v e ra g e  d a ily  c ru d e  o il p ro d u c tio n , a n d  a v e ra g e  d a ily  c ru d e  ru n s  to  s til ls  fo r  th e  
P e n n s y lv a n ia  reg io n  d u r in g  1945 a n d  1946. Pk. B . S.

1127. Venezuela Maintains Second Place Amongst Petroleum Producing Countries.
A . N . S u tto n . I n d . M in .  (A rg en tin a ), 1947, 6 (67), 3 1 -3 5 .— V en ez u e la  b ecam e  th e  
se co n d  la rg e s t o il p ro d u c e r  in  th e  w o rld  in  1945, w ith  a  p ro d u c tio n  o f  323,361,000 b rl. 
T h is  f igu re  w as su rp a sse d  in  1946 w ith  a  to ta l  o f  391,482,000 b r l , a n  in c rease  o f  21% . 
T h e  th r e e  p r in c ip a l p ro d u c in g  co m p an ies  (Creole, S hell, a n d  M ene G ran d e ) acco u n ted  
fo r  9 5 %  o f  th is  to ta l .  D e ta ils  o f  e x p lo ra to ry  d r ill in g  a n d  p ro d u c tio n  o f  th e  v ario u s  
fields, to g e th e r  w ith  m a p s  o f  th e  lo ca litie s  covered , a re  g iv en . A . C.

1128. Petroleum Highlights in Venezuela. H . H . P o w er. P etro l. E n g r, O c t. 1946, 18
(1), 124.— A  g en e ra l d esc rip tio n  is  g iv en  Of th e  c o u n try  a n d  co n d itio n s , to g e th e r  w ith  
a  sh o r t  a c c o u n t o f  p e tro le u m  concessions, in v e s tm e n ts , d r ill in g  a n d  p ro d u c tio n  p ra c tic e , 
p ip e-lin e , a n d  p o r t  fac ilitie s . G . D . H .

1129. United Kingdom Petroleum Trade in 1947. A n o n . P etrol. T im e s , 10.5.47, 
51, 427.— D e ta ils  a re  g iv e n  o f  U n i te d  K in g d o m  p e tro le u m  im p o r ts  a n d  e x p o r ts  fo r 
M a rch  a n d  th e  f irs t  q u a r te r  o f  1947, to g e th e r  w ith  c o m p a ra tiv e  figu res fo r  co rre sp o n d in g  
p e r io d s  o f  1946 a n d  1938. R . B . S.

1130. The Italian Petroleum Industry and its Rehabilitation. A n o n . P etro leum , 1947, 
10, 52.— T h e r e h a b il i ta t io n  o f  th e  p e tro le u m  in d u s try  is  a  p ro b le m  o f  g re a t  im p o rta n c e  
to  I t a l ia n  econom ic re c o n s tru c tio n . A p p rec iab le  m e th a n e  re so u rces  h a v e  b e e n  d is 
co v e red  w h ich  co u ld  p o ss ib ly  be  u se d  to  re p lace  o il fo r  c e r ta in  t r a n s p o r t  a n d  h e a tin g  
re q u ire m e n ts . S ta t is t ic s  show  t h a t  in  p re -w a r  y e a rs  I t a ly  te n d e d  to  b u y  c ru d e  oil 
a n d  refine  i t  a t  h om e. In c re a se d  d u ty  o n  re fin ed  p ro d u c ts  fo s te re d  th e  c o n s tru c tio n  of 
n ew  refineries .

A t  th e  o u tb re a k  o f  w a r I t a ly  h a d  14 d is til l in g  a n d  c ra c k in g  p la n ts  w ith  a  c a p a c ity  of 
a b o u t 2 m illio n  to n s  o f  c ru d e  o il a  y e a r . T w o la rg e  h y d ro g e n a tio n  p la n ts  w ere  also  in  
o p e ra tio n . R o u g h ly  o n e - th ird  o f  th e se  a re  n o w  o u ts id e  I t a l ia n  te r r i to r y .  F o r  v a r io u s  
reaso n s th e  d e m a n d  fo r  o il a n d  p e tro le u m  p ro d u c ts  o n  th e  I t a l ia n  m a r k e t  h a s  n ow  
in c rease d . I n  n o r th e rn  I t a ly  th is  d e m a n d  h a s  b e e n  p a r t ly  m e t  b y  m e th a n e -g a s  p r o 
d u c tio n  w h ich  a m o u n ts  to  40 o r  50 m illio n  c u  m  y e a r ly  a n d  w h ic h  is  l ik e ly  to  b e  in 
c reased  a s  A re su lt  o f  th e  im p o r ta n t  d isco v eries  m ad e .

A fte r  th e  a rm is tice , I ta ly  rece iv ed  th ro u g h  U .N .R .R .A . a b o u t  4 0 -5 0 %  o f  th e  o il a n d  
p e tro le u m  p ro d u c ts  im p o rte d  befo re  th e  w ar. T o w a rd s  th e  e n d  o f  l a s t  y e a r  th e  
I t a l ia n  G o v e rn m e n t a n d  le a d in g  o il co m p an ies  cam e to  a n  a g re e m e n t w h ereb y  
U .N .R .R .A . p u rc h a se d  c ru d e  o il o v erseas a n d  h a d  i t  re fin ed  in  I ta ly .

R e c o n s tru c tio n  o f  th e  w a r-d a m a g e d  re fineries is  p ro ceed in g , b u t  since  I t a ly  is  losing  
c o n tro l o f  th e  re fineries in  th e  F iu m e  a n d  T rie s te  a reas , c o n s tru c tio n  o f  n ew  o n es h a s  
beco m e n e c e ssa ry  to  m a in ta in  th e  econom ics o f  th e  c o u n try .

T h e  re h a b il i ta t io n  p la n s  fo r refineries re su ltin g  fro m  th e  a g re e m e n t b e tw e e n  th e  
I t a l ia n  G o v e rn m e n t a n d  th e  o il co m p an ies in c lu d e  p ro v is io n  fo r  th e  re c o n s tru c tio n  o f 
c a ta ly tic  c rack in g  p la n ts .

T h e  fin a n c ia l d ifficu lties o f  th e  I t a l ia n  G o v e rn m e n t a re , h o w ev er, h a m p e r in g  p r o 
g ress a n d  v e ry  l i t t le  c u rre n c y  is a v a ila b le  fo r  p u rc h a se  o f  c ru d e  oil.

E ffo rts  a re  b e in g  m a d e  to  r e h a b il i ta te  th e  I ta l ia n  o il w ells a n d  a n  A m e ric a n  c o m p a n y
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h as re c e n tly  been  g ra n te d  a n  oil concession  in  Sicily . I t  is  s ta te d  t h a t  o th e r  fo reign  
o il co m p an ies a re  in te re s te d  in  th e  p o ss ib ility  o f  p ro sp e c tin g  fo r o il in  I ta ly .

E ffo rts  a re  a lso  b e in g  m a d e  b y  th e  S o v ie t U n io n  to  sh a re  in  th e  I ta l ia n  o il m a rk e t  
th ro u g h  R u m a n ia n  a n d  H u n g a r ia n  o w ned  co m p an ies in  I ta ly .

I t a ly  is  en d e a v o u rin g  to  o b ta in  fo re ig n  oil su p p lies  b y  o ffering  I ta l ia n  goods in  r e tu rn  
fo r p e tro le u m  p ro d u c ts . F .  W . H . M.

1131. Factors Affecting Quality and Supply of Combustion-Engine Fuels. W . N . H ola- 
d ay , R . E . A lb r ig h t, T . L . A p jo h n , a n d  E . F . M iller. O il Gas J . ,  26.4.47, 45 (51), 112. 
— C o n sid era tio n  is g iv en  to  p a s t ,  p re se n t, a n d  fu tu re  p e tro le u m  p ro d u c t  fue l su p p ly  
a n d  d e m an d . ,

T re n d  in  c o n su m p tio n  o f  a ll p e tro le u m  p ro d u c ts  in  th e  U .S . is  p re se n te d  g rap h ica lly , 
as  w ell a s  re la tiv e  c o n su m p tio n , fu e l oil d is tr ib u tio n  b y  ty p e  o f  s to c k , c o n su m p tio n  o f 
m o to r fuel, d is tr ib u tio n  o f  c ra c k e d  m o to r  gaso lines, t r e n d s  in  au to -k n o c k  q u a lity , 
%  c a rs  g iv in g  tr a c e  k n o ck  o r loss a s  a  fu n c tio n  o f O .N . a n d  eng ine  speed , R e id  v a p o u r  
p ressu res , v a r ia t io n  o f  reg u la r-g rad e  m o to r-fu e l v o la t i l i ty ,  a n d  possib le  s ta r t in g  
te m p e ra tu re . O th e r  ta b le s  in c lu d e  c h a ra c te r is tic s  o f  m o to r  gaso line  f ra c tio n s  fro m  
c a ta ly tic  c rack in g  a n d  e s t im a te d  c h a ra c te r is tic s  o f  fu tu re  d iesel fuels. T h e  a r tic le  is 
i l lu s tr a te d  b y  4 c h a r ts  a n d  13 figures. G . A . C.

1132. Position of Natural Gasoline and the N.G.A.A. in the Petroleum Industry. J. H.
D u n n . O il Gas J . ,  26.4.47, 45 (51), 121.— A  d iscu ssio n  o f  th e  c u r re n t econom ic co n 
d it io n  o f  th e  n a tu ra l-g a so lin e  a n d  cycling  in d u s try , w ith  su ggestions fo r m ee tin g  som e 
o f  th e  p ro b lem s is  p re se n te d .

M any  n a tu ra l-g a so lin e  p la n ts  h a v e  b een  ab a n d o n e d  b ecause  o f  in s ta b il i ty  o f  th e  
m a rk e t  fo r  th e ir  p ro d u c ts .

C o m p e titiv e  p rices for th e se  p ro d u c ts  o n  th e  b as is  o f  a  s te a d y  flow in to  th e  over-a ll 
p e tro le u m -p ro d u c ts  p ic tu re  sh o u ld  e n ab le  th e  in d e p e n d e n t o p e ra to r  to  ta k e  h is  p ro p e r  
p lace  in  th e  in d u s try .

S tu d ie s  m a d e  b y  th e  N a tu ra l  G aso line A sso c ia tio n  o f  A m erica  show , fo r ex am p le , 
t h a t  1,000,000 b r l  o f  b u ta n e  co u ld  be  a d d e d  to  w in te r  g ra d e  m o to r  fuels.

T h e  a n ti-k n o c k  p ro p e rtie s  o f  s tr a ig h t- ru n  ty p e  fuels a n d  o th e r  a sp ec ts , su ch  as 
en g ine  d ep o sits , v a rn ish , a n d  sludge,, a re  be in g  c o m p ared  w ith  h ig h ly  c rack ed  stocks.

P la n t-c o n tro l  te s ts  a re  b e in g  c o rre la te d , a n d  im p ro v e m e n t o f  se p a ra tio n  a n d  s y n 
th e s is  p rocesses b y  sp e c tro p h o to m e tr ic  m e th o d s  a re  u n d e r  s tu d y .

H ig h -p ressu re  a b s o rp tio n  in  th e  500 to  3000 p .s .i. ran g e , is be in g  in v e s tig a te d , a n d  
p re se n t spécifica tions a n d  te s t  m e th o d s  a re  be in g  rev iew ed . G. A. C.
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A .T .M . S a fe  C oupling Unit

HERE administrative offices are scattered as in this typical 
oil wharf . . . there the need is greatest for efficient private 
telephone intercommunication. Perhaps you haven’t got 
it because you are unaware that automatic telephones exist 
which can be used with safety in petroleum atmospheres.

The A.T.M. Auto Repeater Coupling -Unit has been 
approved by the Factory Department of the Ministry of 
Labour and National Service. It overcomes all restrictions on 
telephone communications at oil refineries and wharves and 
enables direct connection by fully automatic dial telephones 
to be made throughout the entire plant.
Private Automatic Exchanges supplied on rental terms which include 

fu ll maintenance. Write fo r  fu ll details and prices.

AUTOMATIC TELEPHONE & ELECTRIC CO. LT D. ,
NORFOLK HOUSE, NORFOLK ST., LONDON, W.C.2 m  Temple Bar 9262. Cables : Auteco, London
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Im proving  the consistency o f  MUM*
T he need to condition m ud  so th a t it m ain ta ins a  given consistency 
isn’t everybody’s difficulty; b u t it is one th a t faces the oil-well 
drilling engineer.
Field and  labora to ry  investigations have show n th a t phosphates 
p lay  an  im p o rtan t p a r t in p roducing  m uds o f the correct quality  
an d  consistency.
Ortho-, pyro- an d  metaphosphates each have valuable contributions 
to  m ake tow ards the solution of this problem .
A lbrigh t & W ilson, w ho are m anufacturers o f  these phosphates, 
have considerable knowledge of their chem istry and  long experience 
of their app lication, and  w ill be glad to co-operate w ith  oil 
engineers in dealing  w ith  their m ud  difficulties.

®] A L B R I G H T  & W I L S O N
W ater T rea tm en t D epartm en t  

49 p a r k  l a n e ,  L o n d o n ,  w .i  • Telephone: Grosvenor 1311
W O R K S :  O L D B U R Y  A N D  W I D N E S

________________________________________________________________________________________ 50  W T P

        .

C O N T I N U O U S  W A S H I N G
   - “  u"""u-

i .

H o l l e y  Mott P l a n t s  a r e  

efficiently and continuously  

washing m illions o f  gallons 

o f  Petroleum  products daily. 

Designed for any capacity. 

M ay we subm it schem es to 

su it your needs?

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

Continuous Counter-Current P la n t
Telegrams: —----------------------------------------------------------------- -----------------------—

"Typhegitor, Fen. London ”  World-Wide Licensees, H.Nl. CONTIN UOUS PLANT L™
Telephone: Royal 7371/2. FO UR LLO YDS A V E N U E , L O N D O N , E.C.3.
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Foste_r________
P y r o m e t e r s

< C

h  e  refinement of petroleum products depends 
primarily upon temperature, and for the right 
products the correct temperature must be main
tained. Every petroleum engineer knows this 
by heart—but not every petroleum engineer 
knows that

FOSTER PYROMETERS
measure and record these temperatures with 

outstanding success.

Foste r In s tru m e n t Co#, Ltd.
Grams: Resila, Letchworth. Ine> Letchw orth , Herts.

NON- F E RROU. •X ts o  IN SCOTLAND A T  OUR BARRH EAD W O RKS

COPPER, BRASS,

YORCALBRO
(ALUMINIUM-BRASS)

YORCORON
AND OTHER SPECIAL 

ALLOYS

To latest B.S.S. 
and A.S.T.M. Requirements

Sfyllllll IIVV1= II UsIIW
^Yorkshire
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TENFOLD IMPROVEMENT IN TOLUENE 
REGULATOR PERFORMANCE

This record of an actual 
experiment shows how  
the SUNVIC Proportioning 
Head, used with any 
standard Toluene Regula
tor, improves the fineness 
of regulation, giving a 
stability of the order of 
5 m illi-degrees.

The SUNVIC Proportioning 
Head is normally used in 
conjunction with a SUNVIC 
Type EA2/T Electronic 
Relay.
This apparatus is fully 
describedinTechnicalPub- 
lication EA11/13. Please 
request a free copy today.

SUNVIC CONTROLS LTD., STANHOPE HOUSE, KEAN ST., LONDON, W .C.2

THE THERMOSTATIC

.... ... .

CONTROL EXPERTS

.
HIP
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DEEP W ELL PUMPS 
BALLS A N D  SEATS 
VALVES A N D  SEATING  

CUPS FOR DEEP W ELL  
PUMPS 

S U C K E R  R O D S  A N D  
PO N Y RODS 

PO LISHED RODS 
PO LISHED ROD CLAMPS 
STU FFIN G  BO X ES  
T U B IN G  SWABS

SUCKER ROD W RENCHES  
(SNAP TYPE)

CA SIN G  HEADS  
SHEAR RELIEF VALVES 
V A L V E S , L I N E R S  A N D  

P I S T O N  R O D S  F O R  
SLUSH PUMPS 

ROTARY C H A IN  
SU BSTITU TES  
RO CK BITS 
DRAG BITS

TH E EN G LISH  DRILLING EQ U IPM EN T CO ., LTD.
B IL B A O  H O U S E , 3 6 -3 8 ,  N E W  B R O A D  S T R E E T ,' L O N D O N ,  E .C .2  

T e le p h o n e : L ondon  W a ll 1991
?
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CENTRIFUGAL 
OIL PURIFIERS
ensure perfect purification 
and require the minimum 

attention

The sloping Bowl W alls  
mean longer runs and 

shorter stops

FERGUSON& 
TIMPSON LTD
74 YO RK STREET • G LASG O W , C.3 
155 MINORIES • LO N D O N , E.C.3 
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HEAT I NS UL AT I ON
for every  in d u s tr ia l  p u rp o se

HE

KENYON
PLANNED HEAT IN S U L A T I O N
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T A B LES FOR M EASUREM ENT O F O IL

This book of 320 pages is the most up-to- 
date publication of its type and is the 
official British counterpart of U.S. Bureau 
of Standards Circular C 410. Containing 
16 tables, together with notes on their 
use, it will prove invaluable to all branches 

of the industry.

Price 25/-, post free 

Obtainable from

T H E  IN ST IT U T E  O F PETRO LEU M  

26, Portland Place, London, W .l.
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O IL  W E L L  PUMPING U N ITS
FULL RANGE COVERING ALL LOADS AND PUMPING CONDITIONS

O U T S T A N D IN G  FEATURES
Fully Equalised Motion Easy Accessibility
Roller Bearing Patented W rist Pin ' Minimum Shipping Space
Complete Dust and Weather Proofing A.P.I. Specifications

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

the Power Plant Co. Ltd ., W est Drayton, M iddlesex, and 
Braithwaite & Co. (Engineers) Ltd ., C t. Bookham, Surrey

LEGRAND SUTCLIFF & GELL LTD.
SOUTHALL, LONDON Phone : Southall 2211

Associated with 
ENGLISH DRILLING EQUIPMENT CO. LTD.
Bilbao House, 36/38 New Broad Street, London, E.C.2
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NORTH AMERICAN

Portable
GRAVITY METER

Com pact . . . light w eight.

O ne m an can carry the 
m eter on back pack.

The N o rth  A m e ric a n  P o rta b le  G ra v ity  M e te r 
can be m ounted  in th e  re a r  seat o f  a sedan 

o r  jeep  a nd  re a d in g s  m ade  in less th a n  one 
m in u te  b y  e x te n d in g  tr ip o d  th ro u g h  the  ca r 
f lo o r .  I t  can be c a rr ie d  b y  o ne  m an on a back 
p a ck  o r  tra n s p o rte d  in a b o a t o r  canoe.

The m e te r w ith o u t b a tte ry  w e ig h s  o n ly  28 
pounds. I t  is connected to  the  ca r b a t te ry  w h en  
re a d in g s  a re  m ade  fro m  th e  ca r. A  m oto rcyc le  
b a t te ry  is used w h en  c a rr ie d  on th e  b a ck  pa ck .

H e ig h t, in c lu d in g  a l l  p ro je c tio n s  a n d  d ia l is 
17 inches. D ia m e te r is 11 inches. The m ete r 
has a s e n s itiv ity  o f .01 m ili ig a l;  its a v e ra g e  
d r i f t  is p ra c t ic a lly  ze ro . H a v in g  a s im p le  b u t 
v e ry  a ccu ra te  th e rm a l c o n tro l, th e  m ete r is n o t 
a ffe c te d  b y  o u ts id e  te m p e ra tu re s . A l l  e le c tr ic a l 
p a rts  a re  in s ta lle d  w ith in  th e  m ete r case, w h e re  
o p e ra t in g  te m p e ra tu re s  reduce th e  re la tiv e  
h u m id ity . Its ru g g e d  co n s tru c tio n  assures d e 

p e n d a b le  o p e ra t io n  fo r  e x tra o rd in a ry  lo n g  
p e rio d s  w ith o u t re q u ir in g  service o r  re p a irs . 
W r ite  fo r  d e ta ils .

R E F L E C T I O N  
S E I S M O G R A P H  U N I T S

In  o u r  o w n  la b o ra to r ie s  w e  a re  d e s ig n 
in g  a n d  m a n u fa c tu rin g  c o m p le te  re fle c tio n  
se ism o g ra p h  un its , w h ich  a re  m o u n te d  in  
s ta in less steel tru c k  b o d ie s , e q u ip p e d  w ith  
p o w e r d r iv e n  c a b le  reels. A l l  u n its  a re  
c o m p le te ly  tes ted  a n d  re a d y  fo r  f ie ld  
service w h e n  le a v in g  th e  p la n t.

North  American Geophysical C o.
G r a v it y  —  M a g n e tic  — S e ism ic  S u rv e y s  G e o p h y s ic a l A p p a r a t u s

2627 WESTHEIMER •  Keystone 3-7408 
HOUSTON 6, TEXAS, U.S.A.

Export: HUNT EXPORT CO., 19 Rector Street, New York, N.Y., U.S.A.
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W ELDED VESSELS

W ELD ED  STEEL STO RAGE  
A N D  PROCESS VESSELS

LARGE DIAM ETER PIPES, ETC.
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V A L V E S  F O R  T H E  
PETROLEUM INDUSTRY

Newman, hender & Co. Ltd.“ Christmas Tree ”

Newman-Milliken Glandless Lubricated 
Plug Valves are widely used in refineries 
and oil fields. These valves employ a 
parallel plug which is never raised from 
its seating during operation, consequently 
no grit or foreign matter can enter be
tween the valve seating surfaces. Another 
unique feature is the absence of packing 
gland and gaskets, thus obviating the need 
for periodic attention. Newman-Milliken 
Valves are made in sizes from to 12" 
and for working pressures to 5,000 lbs. per 
square inch.

An oil well

N E W M A N -  
M I L L I K E N
G L A N D L E S S  L U B R IC A T E D  

P L U G  V A LV E S
Sole m akers under licence, excluding the 

U.S.A.

PULSOMETER PUMPS
FOR OIL FIELDS AND OIL REFINERY SERVICES

pulsometec engineering G°IiJ Reading
E N G L A N D  Established 1875
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T E C H N IC A L W O R K S  
O N  P E T R O L E U M

•  J O U R N A L  O F  T H E  
INSTITUTE OF PETROLEUM

Annual Subscription 73s. 6d.

•  INSTITUTE OF PETROLEUM
REVIEW

Annual Subscription 21s. Od.

•  M O D E R N  P E T R O L E U M
TECHNOLOGY

Price 21s. Od. post free

•  STANDARD METHODS FOR 
TESTING PETROLEUM AND

ITS PRODUCTS

Price 17s. 6d. post free

•  TABLES FOR MEASUREMENT
OF OIL

Price 25s. Od. post free

•  ME A S U R E ME N T  OF OI L
IN BULK

Price 2s. 6d. post free

•  INSTITUTE OF PETROLEUM
ELECTRICAL CODE

Price 5s. Od. post free

•  D A N G E R O U S  GASES IN 
T H E  P E T R O L E U M  A N D

ALLIED INDUSTRIES
Price 7s. 6d. post free

P ublished  by 
T h e  I n s t i t u te  o f  P e tro le u m  

26 P o rt la n d  P la ce , L o n d o n , W . l
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...o n  petroleum 

refining processes

contains 64 pages
of tim e ly, au thorita tive  in form ation

fo r petroleum  refiners

and chemical m anufacturers

W ith  te x t,  data, photographs, and 22 
flo w  diagrams, th is  te n th  re fine ry  pub
lication o f The Lummus Company 
describes the  latest processes and plants 
fo r  the manufacture o f gasoline— lube 
oils and waxes— petro leum  chemicals. 
It defines Lummus services, facilities, 
and w o rld -w id e  experience in design, 
construction , and supervision o f pet
ro leum  and chemical plants.

R . H. DODD
Representing the Lummus Company 

78 M ount S treet, London, W . I ., England

L U M M U S
PETROLEUM REFINING PLANTS

n e w  Lummus
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N A T IO N A L  CAN FURN ISH A N  
Id e a l  R O T A R Y  M ACH IN E FOR  
EVERY DRILLING REQUIREMENT
Shallow and M edium  D rillin g  Types Deep D rillin g  Types

FE— 12* FE— 17* MS— 20* & MS— 27 * SHS— 20*

The illustration shows the IDEAL FE— I2J Rotary Machine with 44" distance between 
sprocket and table centre. Can also be furnished with API 36" spacing if desired

All IDEAL Rotaries include among others the following features: 
Spiral Bevel Gears perfectly matched for smooth running. 
Proven M ain Bearing for high speeds and heavy loads. 
Fully Enclosed for proper lubrication.
Improved Pinion Shaft Assembly in roller bearings, providing 

an easily removable unit.
Special M ud & Oil Seals.

Improved Table Guard.

Oil Bath Lubrication.

NATIOHAL 
O W E  CO
RIVER PLATE HOUSE LONDON E.C.2.
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CRAIG (Estab. 1868)

PETROLEUM 
REFINERIES AND EQUIPMENT

Atmospheric and Vacuum D istillation 

Cracking, Reversion and Reforming 

Solvent Dewaxing 

Paraffin Plants

Super-Fractionating Systems 

Chemical Treatment

Heaters, Reboilers, Condensers, Coolers

Fractionating Columns

Stabilizers

Double-pipe Chillers and 

Exchangers of all types

A. F. C R A IG  & CO . LTD.
PAISLEY A N D  LO N D O N

U.S.A. A SSO C IA TE S  

The Koch Engineering Co., W ichita , Kansas
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W v t e s s m d it c  

ß a i a n c e

A  N E W  P R I N C I P L E  IN M E A S U R E M E N T

A  fresh  a p p lica tio n  o f  th e  ages-old  
beam scale p rin c ip le , in  w h ich  th e  
unknow n is balanced aga inst th e  know n  
a t a know n d is tance  fro m  a p iv o t. 
C a lib ra tio n  is d ire c t betw een process 
variab le  and tra n s m itte r , th u s  avo id ing  
th e  “  double  c a lib ra tio n  ”  needed when  
p neum atic  m echanism s a re  added to  
deflec tiona l and n u ll balance m easuring  
in s tru m e n ts .
Receiving in s tru m e n ts  m ay be m ou n te d  
up to  1,000 f t .  f ro m  m easuring  p o in t. 
O u tg o in g  a ir  p ressure  also used to  
“ l o a d ”  E l e c t r o f l o  A u t o m a t i c  
R egulators Series 55, 65 and 70, etc. 
A v a ila b le  fo r  m e a su re m e n t o f flow  
ra te , pressure and su c tio n , liq u id  leve l 
and d e n s ity , d iffe re n tia l va p o ur

pressure, etc. Range easily  changed  
in  situ.
A lso  fu rn ish e d  w ith  suppressed and 
com pound ranges. A sk fo r  C ata logue  
N o . 86.

i r  Especia lly w e ll su ited  to  the  
m ea su re m e n t o f c o rro s ive , viscous and 
vaporous flu ids, and u n d er co n d itio n s  
w h e re  th e re  a re  f ire  and exp los ion  
hazards. N o w  be ing e x te ns ive ly  
em ployed  fo r  m ea su re m e n t o f fu e l o il.

Product of

ELECTROFLO
METERS COMPANY LIMITED

M v t - o f :  ELECTROFLO METERS COMPANY LIMITED. ABBEY ROAD, PARK ROYAL, LONDON, N.W.IO
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BABCOCK
BOILERS

at NORTH TEES 
Power Station

A T  the North Tees “ B”  Power Station of the 
North-Eastern Electric Supply Company Ltd., 

there were recently installed two B. & W . High Head 
Boilers each for an evaporation of 180,000 lb. per hour 
at 475 lb. per sq. inch and 725° F.

The boilers are fired with pulverised fuel through 
vertical burners direct from Type “ E”  Mills and are 
equipped with Bailey Hopper Bottom Furnaces, 
Self-draining Superheaters, Flash welded Economisers 
and Tubular A ir Heaters, the boiler drums being of 
fusion welded construction.

Messrs. Merz & McLellan acted as Consultants for 
the extensions at this Station.

THE ILLUSTRATIONS SHOW

T O P . A view of the B. & W. Type “ E” Mills 
in the basement.

R IG H T .—A view in the firing aisle showing 
the burner controls and some of the automatic 
electrically operated soot blowers with the

soot blower control panel.

L E F T .—A side sectional elevation through 
the boiler.

B O T T O M .— One
panels.

of the boiler control

BABCOCK & W ILC O X  LTD., BABCOCK HOUSE, FARRINGDON ST., E.C.4
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