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Oil f ie l d  E x p l o r a t io n  a n d  E x p l o it a t io n . 

Geology.
533. Petroleum Reserves of the World. A non. Oil Qas J .,  29.12.45, 44 (34), 172.— 
T he w orld’s pe tro leum  reserves a re  show n graphically  by  countries for 1st Ja n u a ry , 
1944. T he to ta l  is 50,000 m illion brl, U .S.A . hav ing  20,000 m illion, Sou th  A m erica 
6700 million, E urope  600 million, R u ss ia  5900 m illion, th e  M iddle E a s t 15,700 m illion 
and th e  F a r  E a s t 1070 m illion brl.

U .S. dom estic reserves represen t 39%  of th e  to ta l, an d  U .S. foreign reserves a re  19%  ; 
B ritish  E m pire  reserves are 2%  o f th e  to ta l, an d  B ritish  foreign reserves am o u n t to  
20% . T he U .S .S .R . has 11%  of th e  reserves, while th e  N etherlands contro l 5% .

G. D. H .

534. Classification of the Petroleum Possibilities of the World. Anon. Oil Gas J .,
29.12.45, 44 (34), 174.— A sm all m ap  of th e  w orld show s th e  a reas w hich are m ost 
favourab le  as regards oil possibilities, those w hich are unfavourable, an d  those which 
m ay  possibly have  oil reserves. G. D . H .

535. Venezuela’s 1946 Exploratory Programme Biggest in History. A non. Oil Qas J .,
29.12.45,44 (34), 265.— T he V enezuelan Oil Law  dem ands th a t  a t  least h a lf  o f th e  conces­
sionary  acreage m u st bo relinquished to  th e  G overnm ent a t  th e  end o f a  th ree-year 
period  from  th e  d a te  on w hich th e  concessions wore g ran ted . T his is largely respon­
sible for th e  in tensive exp lo ra to ry  program m es u n d e rtak en  in order to  select acreage.

In  1945 27 seism ograph parties , 9 g rav ity -m eter parties and  14 geological parties 
operated .

Creole p lans to  drill 30 ¿lim holes to  an  average d ep th  o f 5000 f t  to  evaluate  geological 
an d  geophysical w ork on its  Guarico concessions. Six geological te s ts  have been 
drilled n o rth  o f Jusep in , an d  tests have  been drilled n o rth  an d  w est of th o  discovery 
well, 1 Capacho, in n o rth east A nzoategui. A fu rth e r te s t  is 5 km  sou th  of Q uiriquire.

Shell’s 1945 exp loration  program m e w as g reater th a n  th a t  of an y  o th er com pany in 
Venezuela. S tru c tu ra l drilling has been done in tho  G reater Oficina area. Geo­
physical work will bo increased in 1946.

I n  th e  Guico a rea  Socony has drilled 23 geological te s ts  to  an  average d e p th  o f 2700 ft. 
T ables give th e  ty p es o f exp loration  parties  operated  b y  th e  different com panies in 

eas te rn  and  w estern  Venezuela in  1945, while notes a d d  some details . G. D. H .

536. Exploration in Eastern Ecuador. J. E . Thom as. Oil W kly , 7.1.46, 120 (6), 41 
(.International Section).— Shell’s 25-milIion-acro concession in  E as te rn  E cuador 
stre tches from  a  p o in t 50 m l from  Q uito to  200 m l fa rth e r east. F ie ld  w ork began  in 
1939. Tho best goological exposures a re  in  th e  foothill belt. Geological reconnais­
sance from  th e  air, and  deta iled  g round  w ork supplem ented  b y  seismic w ork soon 
disclosed som e stru c tu res . T he first te s t  location  w as m ade  on  th e  V uano an tic line. 
V uano 1 is ab o u t 5 m l n o rth eas t of A rajuno. I t  has been abandoned  a fte r a  series of 
unsuccessful com pletion a tte m p ts  in bo th  th e  U pper and  Low er Cretaceous. Tho to ta l 
d ep th  is 5187 ft. Perforations w ere m ade a t  5000-5035 ft, and  a t  th e  base o f th e  H ollin 
sand  a t  5175 ft. B o th  se ts o f perforations tes ted  fresh w a te r  w ith  som e oil. T ests id  
th e  N apo lim estone, a fte r plugging back, also failed.

Tho N apo lim estone an d  ad jacen t form ations have  seeps in  th is  area.
No. 2 V uano will be 6 m l n o rth  o f N o .l, w hile No. 3 will be 12 m l sou thw est o f the  

A rajuno land ing  strip .
The tran sp o rt difficulties are  described. G. D. H .

537. Chile’s “ Farthest South ”  Exploration. J . E .  Thom as. Oil W kly , 7 .1 .46 ,120 (6), 
¿In terna tiona l Section).— Two te s t wells are now being drilled  by  th e  G overnm ent

o f Chile n ear P u n ta  Arenas.
M ost o f th e  exp lo ra to ry  work was geological on th o  B runsw ick P e n in su la ; i t  was 

purely  geophysical on  th e  Is la  G rande of T ierra  del Fuego, w hich is covered b y  glacial 
d rift. N um erous gas and som e oil seeps have long been know n in  th is area . W ells 
drilled  on th e  B runsw ick Peninsu la  and  n ear P u n ta  A renas som e 15 y ears ago gave
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negative results, a lthough  several reported  gas-shows and ono h ad  oil-showings a t  
several horizons, from  ono of which 30 brl o f oil w as recovered

Ten closed s tru c tu res  have been worked ou t since 1941. Tho Spring H ill well has 
passed 6800 ft, and  m ay  be carried  to  11,000 ft. P roduction  is hoped for in tho  T ertia ry  
or Cretaceous. This is a  purely  seismic location. A littlo  to  tho so u th  a  location has 
been m ade on tho  L ittlo  Spring H ill stru c tu re . 50 m l so u th eas t is th e  location on tho 
Seven Lakes stru c tu re .

On th e  B runsw ick Pen insu la  th e  well on th o  M ina R ica  s tru c tu re  has passed  1900 ft. 
This s tru c tu re , to g eth e r w ith  Canelo, R io G rande, Englefield, and  P u n ta  P ra ta , are 
geological finds. S upplem entary  geophysical work has been done on R io Ganso, Rio 
Patos, an d  th e  L aguna  B lanca s truc tu res.

B rief notes are given on th e  organ ization  responsible for developing oil in  Chile. ,

Geophysics and Geochemical Prospecting.
538. Electronic Principles Used in the Discovery of Oil. A. Gibbon. Oil W kly,
14.1.46, 120 (7), 33.— F . S. C raver h as devised an  in stru m en t w hich is s ta te d  to  d e tec t 
subsurface oil b y  recording electronic em anations on a  sories o f sensitive screens. Tho 
locations of 145 oil-pools are sa id  th ereb y  to  have been p red icted  before drilling th e  
discovery wells.

The dovice is claim ed to  show th e  a rea  o f sa tu ra tio n , tho  ap p ro x im ate  dop th  of one 
or m ore producing horizons, th e  re la tiv e  recovery of oil pe r acre, and  w hether th e  oil is 
of high or low grav ity .

Of 1569 w ildcat prospects survoyed and la te r  drilled, 1333 were correctly  p red ic ted  
as showing non-com m ercial sa tu ra tio n , and  th ere  wore 5 errors, while 148 w ere corroctly  
predicted to  have  com m ercial sa tu ra tio n , and  thore wero 83 errors.

I t  is assum ed th a t  all substances give off om anations, and  a  screen has been con­
structed  to  record  these  em anations. Tho m ain  em anations appear to  diffuse alm ost 
vertically, whilo tho secondary  diffusion is in  a ll d irections. D epths a re  de term inable  
only a t  th e  edge o f th e  deposit.

Tho em anation  in tensities associated  w ith  com m ercial accum ulations v a ry  in differ­
en t areas. N a tu ra l gas gives no recording, b u t  a  h ighly g as-sa tu ra ted  oil gives a  higher 
recording th a n  one w ith  less gas. G. D . H .

Drilling.
539. Some Problems Encountered during W ell Shooting Operations in the Nottingham­
shire Oilfields. J .  F . W aters. J .  In st. Petrol, M arch 1946, 32 (267), 119-132.— Tho 
principal producing sandstones of th e  fields were m illstone g rit o f very  variab le  n a tu re  
as far as porosity  an d  perm eability  are  concerned, and  were sho t to  increaso pe r­
m eability. The p ap er describes the  charges used a nd , in full deta il, tho tim ing  m echan­
ism adop ted . T he final form  of tho  tim ing  m echanism  used incorporated  a  sm all 
cylindrical piece o f  load un d er tension  w hich flowed p lastically  to  failure an d  caused a 
sw itch to  close, th u s  exploding th e  charge. A. H . N.

540. Review of Oil-Well Cementing Practices in California. O. O. Dale. Petrol. 
World, Feb . 1946, 43 (2), 41.— A general discussion of cem enting by  th e  older m ethods 
of m ixing an d  th e  m ore m odem  bulk  m ethods is given, together w ith  a  descrip tion  o f 
th e  tw o-plug m ethod  o f cem enting and  of squeeze cem enting. M ud com pression under 
tho high pressures used  u p  to  3%  is com m only m et, and  in ra re  occasions compressions 
of 20%  are recorded. T his com pression is due to  occluded gas in  th e  m ud  or oil fluid 
which is used. M ethods of m easuring  com pression are  outlined. T he p rep ara tio n  of 
o rdinary  an d  o f gel cem ent is reviewed. C em enting equ ipm en t an d  use o f  p lastics 
are very  briefly m entioned. A. H . N.

Production.
541. Well Spacing and Oil Recovery. W . C. K ite . Oil W kly , 11.3.46, 121 (2), 50.— 
Several g raphs a re  p resen ted  show ing th e  econom ical advan tages o f using close well 
spaeings for oil recovery. P ro d u c tio n  figures show th a t  increased well d ensity  resu lts
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in  increased recovery. W ith in  p rac tica l lim its th ere  is a  definite  m a th em a tica l relation­
ship  betw een spacing an d  recovery. A n analysis o f  th e  various item s of cost o f pro­
ducing oil in  th e  M id-C ontinent ind icates th a t  spacing o f a round  10 acres probably 
ge ts m axim um  profit /dollar expended. S tudies o f tho  re la tionsh ip  botw een spacing 
and  ac tu a l recovery show th a t  we m ay  expec t twico as m uch oil from  a field i f  a  p a tte rn  
o f 4 wells to  a  40-acro t ra c t  is used in stead  of ono well to  40 acres. I f  4 wells are  drilled 
on 80 acres th e  recovery should bo ab o u t 24 tim es as m uch  as only 1 well. Again, 
4 wells on a  100-acre t ra c t  will produce 3 (to 3 plus) tim es as m uch  as only 1 well on tho 
100 acres. I t  is claim ed th a t  wide spacing will do littlo  to  increase p rofits for deep 
drilling. A. H . N.

542. Graph for Estimating Recoverable Oil by Volumetric Method. L . L . Foley. 
Oil W kly, 25.2.46, 120 (13), 40.— A g rap h  is p resen ted  fo r e stim ating  th o  reservoir 
cap acity  from  porosity  d a ta . A. H . N.

543. Proper Flood Injection Pressures. A non. Oil W kly , 25.2.46, 120 (13), .38.—  
Tho phenom enon of a  sudden critica l pressuro in  flooding operations beyond which 
appears a  rap id  rise in th o  ra to  o f flow is described an d  illu stra ted  graphically . Two 
theories are p u t  forw ard  to  explain  w h a t tak es place. Ono school o f th o u g h t holds th a t 
th e  overburden  botw een tho  oil-sand and  th e  surface is ac tu a lly  lifted  or sheared  above 
th e  sand, wliilo tho  o th er th inks th a t  a  rad ia l frac tu ring  or shearing  of th e  sand  itself 
results . Tho form er group  is backed  b y  th o  qu ite  obvious fac t th a t  tho  ovor-burden 
on an y  oil-sand weighs only so m u ch /square  inch on th o  san d  to p , dependen t o n  tho 
overburden  density , an d  th a t  w hen th is  w eight /square  inch  is exceeded b y  w ater 
pressuro in th e  sand  p lus a  certa in  facto r for th e  shearing  action  th e  overburden  m ay  be 
lifted. T he la t te r  group is based in  th o  belief th a t  a  shearing  o f th e  san d  tak e s  place 
w hen th e  critica l pressure is reached b y  tho  observation  in  field operations t h a t  wells in 
tho  sam e field w ith  ab o u t th e  sam o am o u n t an d  n a tu re  o f overburden  hav e  w idely 
v a r ia n t critical pressures. B o th  groups are  aw are o f th e  fac t th a t  m an y  in p u t wells 
have  different critical p ressures a t  various tim es during  tlioir life, an d  th a t  no  d a ta  are 
available for definitely  pred ic ting  critical pressures in a  cortain.w ell. T he definition of 
critical pressuro is lacking, b u t  i t  u sua lly  approx im ates 1 lb /f t  o f well d e p th  on  tho 
surface. F o r  exam ple a  900-ft well should  have a  critica l pressuro approxim ating  
900 lb s on th e  surfaco. T his figure is accu rate  enough to  uso in  designing surface 
equ ipm en t an d  estim ating  corresponding in p u t an d  recovery  ra tes . A . H . N.

544. Complete By-passing of Oil in W ater-Flooding Operations. M. Stekoll. Oil W kly,
11 .3 .46,121 (2), 39.— Com plete by-passing  o f b reak t hrough  in  w ater-flooding operations 
refers to  a  condition  where th e  in jec ted  w a ter does n o t force an y  oil to  th e  producers 
an d  whore th o  oil consequently  is by-passed b y  th is  w ater. D a ta  are  p resen ted  on 
by-passing  conditions in  tw o fields o f S .E . K ansas. I n  these tw o fields in jection  ra to  
ra th e r  th a n  pressuro appears to  determ ine by-passing  action . E ach  in jection  well in 
these  tw o fields is found  to  have a  c erta in  ra to  abovo w hich by-passing  will consistently  
occur. I n  add ition , th e  m axim um  ra to  o f in jec tion /foo t o f perm eable san d  for each 
field is fa irly  uniform . T he by-passing or b reak th ro u g h  ra te  in  a  san d  determ ines 
economic well spacing, an d  is a  m ajo r facto r for consideration  in  w ater-flood develop­
m en t. T he d a ta  as given in th is  p ap er a re  ob ta in ed  from  tw o fields in  S .E . K ansas, 
one field p roducing from  tho  B artlesville  sand  an d  th e  o th er from  tho  W ayside sand. 
T he conditions os found in  these  tw o fields a re  n o t necessarily  applicable to  o ther 
areas. I t  is suggested th a t  tho  p ressu re -in tak e  curves as o b tained  from  o th er a reas be 
review ed w ith  th e  possibility  o f discovering w hether or n o t ra te  is a  significant facto r 
in  determ in ing  by-passing action . I t  is also suggested th a t  th e  by-passing  curves are 
m ost im p o rtan t for a n  efficient flooding operation , an d  th a t  these  curves should  be 
o b ta ined  for in jection  wells to  determ ine th e  m axim um  ra te  a t  w hich th e  field m ay  be 
flooded and  to  p reven t-opera tion  a t  an  inefficiently h igh  or low in jection  ra te .

A . H . N.

545. Casinghead Gas Conservation. C. C. P ry o r. Oil W kly , 11.3.46, 121 (2), 56.— 
H um ble  Oil an d  R efining Co’s in tended  policy fo r conserving casinghead v en ted  gas 
arc  described. T his policy includes th e  principles o f :  (1) com pleting an d  operating  
oil wells and  oil reservoirs in such a  m anner as to  resu lt in  a  m inim um  production  of 
casinghead gas an d  m ax im um  efficient oil recovery ; an d  (2) m arke ting , consum ing, or
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returning to  tho  p roducing  reservoir th e  produced  casinghead gas w herever such d is­
position is econom ically feasible. H um blo  has m ade definite p lan s for conserving tho 
vented casinghead gas in  11 fields am oun ting  to  00,822,000 c u .ft/d ay . T his figure 
represents 70-1%  of th o  to ta l  79,526,000 cu .f t/d a y  of gas v en ted  on H um ble  leases in 
D istrict 3. T he m ethods ad o p ted  in  th e  different fields o f  tho  com pany are  briefly 
described. A. H . N .

Oilfield Development.
546. World Crude-oil Production. A non. Oil Gas J .,  29.12.45, 44 (34), 170.— A 
table gives tho  daily  average p roduction  o f th e  principal- countries, s ta rtin g  in  1943 
(Russia and  th o  A xis-controlled areas are  excluded).

D ata  are also given on tho  estim a ted  po stw ar refinery crude ru n s in com parison w ith  
war-tim e runs, an d  estim a ted  post-w ar p roduction  in com parison w ith  w ar-tim e p roduc­
tion (again tho  R ussian  areas are excluded). G. D . H .

547. Oilfields o£ England. J .  B. E b y . Oil W kly , 7.1.46, 120 (0), 3 (In ternational 
Section).— E ak rin g  an d  D uke’s W ood are  tho  m ost im p o rtan t o f E n g lan d ’s 5 oilfields. 
Both are on th e  sam e general s tru c tu re . K elham  H ills is several m iles to  th o  sou theast. 
Those th ree  provide th e  bu lk  o f tho  an n u al o u tp u t o f  490,000 brl.

E ngland’s first oil-well was a t  H a rd sto ft. F ro m  1937 to  1939 seism ic reflection w ork  
was carried ou t in  th e  eas t M idlands area. R efrac tion  w ork followed, and proved 
more satisfacto ry . Tho surfaco rocks a rc  Triassie. Oil occurs in  tho  C arboniferous in 
small, low-relief anticlines, on  th e  gen tly  d ipp ing  flank o f th e  Pennm o anticline.

E akring  h as 54 wells, D uko’s W ood 112, K elham  Hills 54, an d  C aunton 10. All tho  
structures are fau lted  dom es. W ell dep ths range 1800-2680 f t. The oil-sands are 
sometimes len ticu lar. A t E ak rin g  tho  m ain  p roduction  is from  tho R ough Rock. 
Porosities range 0 -2 0 % , an d  perm eabilities 2-1000 m d. W ell spacing is one well to  
2J-3 acres. In itia l  o u tp u ts  have  ranged  7-375 b rl/d a y . Gas/oil ra tio s  a re  low, being
10-20 volum es o f gas por volum e o f oil. T he oils are  considerably  u n d er-sa tu ra ted , 
and p roduction  declines rap id ly  u n til th o  sa tu ra tio n  pressure  is reached. The la to r 
decline is slow. Tho original reservoir pressure a t  E ak rin g  w as 990 lb /sq . in. in  a t  
1700 f t  sub-sea le v e l; th e  sa tu ra tio n  pressure was 390 lb /sq . in. Tho in itia l pressure 
a t  K elham  H ills was 1200 lb /sq . in  a t  2000 f t  sub-sea level, an d  th e  sa tu ra tio n  pressure 
90 lb/sq. in. E ac h  san d  is under w a ter drive.

Tho crudo is v e ry  w axy , and  w ax an d  oil-w ater p roduction  cause troublo. Shooting 
has proved  beneficial. Tho drilling an d  com pletion  techniques are described. Tables 
givo deta ils ab o u t tho  producing horizons, wells, p roduction , oil-w ater levels, th e  oil 
com position, an d  a  lis t o f  w ildcats.

The F o rm b y  shallow  drilling in  a  seepage area  has given somo p roduction . 45,000 
brl has been ob ta in ed  from  12 pum ping  wells. T he oil comes from  tho T rias, b u t  
seemingly has a  deeper source. A  deep well h as reached 6380 f t  w ith o u t finding th e  
source.

Tho H a rd s to ft well has been  cleaned an d  trea te d  w ith  acid. D uring  tho w ar i t  gave 
8700 b rl o f oil, and  it  is still pum ping  a  little  oil w ith  m uch  w ator. G. D. H .

548. Nation’s 25,840 Completions Fall Short of 1945 P.A.W . Goal. A non. Oil W kly,
21.1.46, 120 (8), 50.— I n  1944 24,455 now wells w ere drilled in U .S .A .; th e  1945 figure 
was 25,840. In  1945 T exas h a d  7410 now wells, 18-8% m ore th a n  in 1944. P e n n ­
sylvan ia  h ad  2929 new  wells in  1945; th e  1944 figure w as 3060.

T he 1945 com pletions included 13,737 oil wells, 2587 gas-wells, 7129 d ry  wells, 492 
deepened -wells, a n d  1895 in p u t and  disposal wells.

A tab le  sum m arizes th e  D ecem ber 1945 com pletions b y  S ta te s  and  d istric ts, and 
gives sim ilar figures for tho whole o f 1945. G. D . H .

549. Western Oklahoma’s Prospects Bright. A. Gibbon. Oil W kly , 21.1.45, 120 (8),
40.— W ith  one or tw o exceptions active  drilling in w-ildcat a reas has been  confinod 
m ostly  to  th e  easte rn  fringes o f w estern  O klahom a. Tho possibilities o f developing now 
oilfields along th e  w estern  rim  of th e  N em aha R idge a re  by  no m eans exhausted . In  
th e  first 10 m on ths o f 1945 ab o u t 40 new oil- an d  gas-fields, new  pays, an d  extensions
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were found w est o f th e  In d ian  M eridian. T he W ich ita  M ountains a n d  th e  N em aha 
R idge have  influenced n early  h a lf  o f th e  new  discoveries.

E x p lo ra tio n  and  developm ent in  W estern  O klahom a will be influenced largely by 
th e  resu lts of geological an d  geophysical stud ies in  th e  A nadarko  B asin.

In  no rthw est O klahom a an d  ad jacen t a reas thoro is a  regional m onocline dipping 
sou th . T he oil o f th e  Texas P an h an d le  fields m ay  have  m ig ra ted  from  th e  A nadarko 
B asin. The geological p ic tu re  in W est O klahom a is n o t clear, a n d  a t  tim es th e  seismic 
work is uncertain . W ith  few exceptions a ll th e  p roducing sands found in  eastern  
O klahom a a re  expected  to  occur in  tho  W est, an d  th ey  will be th icker an d  m ore pro­
lific, though  deeper. Tho P ennsy lvan ia  sands a re  especially a ttrac tiv e , an d  tho 
O rdovician sands m ay  be well developed an d  deep.

Oil has been found in  C im arron C ounty, in  th e  P an hand le . P ro d u c tio n  is from 
tho  C im arron sand  a t  4786-4790 f t. A bou t a  m ile so u th  a n d  w est th e  Cherokee sand 
has been found to  bo sa tu ra ted  a t  4846—4861 ft.

Drilling in B eaver C ounty m ay  be influenced by  tho  recen t gas discovery in so u th ­
w est Meade C ounty, K ansas.

I t  is expected  th a t  w hen th e  geological p a tte rn  o f W estern  O klahom a is w orked ou t 
len ticu larity  an d  stra tig rap h ic  tra p s  will be found  to  ho ld  m uch, i f  n o t m ost, o f th e  oil 
found in  th e  region. On th e  w estern  edge o f tho  N em aha  R idge conditions are 
favourab le  for H u n to n  lim e an d  stra tig rap h ic  trap s .

Tho M arlow -D uncan a rea  o f no rth w est Stephens C ounty h as d istilla te  production . 
T he L am ont pool o f  G ran t C ounty  yields oil and  w a ter from  th e  W ilcox. W ells in 
W oods C ounty  h av e  given fa irly  good shows iri th o  P ennsy lvan ian . R ingw ood p ro ­
vided  M ajor C ounty  w ith  its  first com m ercial p roduction . T his a rea  is in  th e  h e a r t of 
th e  A nadarko  Basin, w here producing sands a re  expected  to  bo th ick , an d  where tho 
P ennsy lvan ian , M ississippian, an d  possibly th e  O rdovician will be  tested .

A now gas-pay a t  6786-6810 f t  has been opened in th e  old E rick  gas-pool o f B eckham  
C ounty. The original p ro d u c tio n  w as in  th e  P erm ian  a t  2400 ft. T he new  p a y  is an  
arkosic lim estone of th e  Lower Pennsy lvan ian . T he C hitw ood pool o f G rady  County 
was opened b y  a  well giving 95 m illion cub. f t  o f gas an d  250 b rl of d is tilla te /d ay  from  
th e  Lower Pennsy lvan ian  a t  10,879-10,889 ft.

A m ap shows th e  discoveries m ade in  th e  first 10 m o n th s o f  1945. G. D . H .

550. Triple-zone Completions in Eastern Venezuela. A non. Oil Gas J .,  29.12.45, 
44 (34), 227.— T he G reater Oficina a rea  has been un d er developm ent for ab o u t 
e ight years. I t  h as several com paratively  large fields, as well os sm aller ones, none of 
w hich has been com pletely developed. M ost wells have  2 to  6 d is tin c t an d  separate  
p roductive  sands. T here have been as m any  as 30 d istin c t p roductive  sands in  one 
field. M ost o f  tho sands aro th in , an d  often  th ey  are  n o t extensive. A t W est G uara, 
however, th e  sands are  th icker an d  m ore extensive. W est G uara  has 29 triplo-zone 
com pletions, an d  E a s t G uara  5. T his technique saves steel. A single or a  d ual com ­
p letion  costs ab o u t $65,000, while a  trip le  com pletion costs $70,000, an d  gives a  fu rth er 
400 b rl/day .

T he technique of m aking a  triple-zone com pletion is described. I t  seem s likely th a t  
th e  obligatory  use o f  sm all annuli w ill keep th e  well on flowing p roduction  longer th an  
w ith  a  large annulus. G. D . H .

551. Demand for Venezuelan Oil in 1945 is Supplied Despite some Complications.
M. C. Cody. Oil Gas J . ,  29.12.45, 44 (34), 215.— I n  1944 Venezuela produced 
256,953,960 brl o f  oil. T he o u tp u t in  th e  first te n  m o n th s o f 1945 was 262,013,064 brl. 
I n  th e  early  p a r t  o f N ovem ber th e  o u tp u t exceeded a  m illion barre ls p e r d ay , com pared 
w ith  a  da ily  average of 770,617 b rl in th e  first q u a rte r  o f 1945.

Venezuela can now  supply  m edium  an d  ligh t, as well as heavy , crudes.
I n  th e  first te n  m onths o f  1945 Creole drilled 193 developm ent wells, 90 being a t  

Jusep in . C apacho 1 opened th e  C apacho field, b u t  has been followed b y  3 d ry  wells. 
Shell has drilled 6 Cretaceous producers a t  L a  Paz, ra ising  th e  p roduction  from  14,000 
to  28,000 b rl/d ay . I n  th e  C abim as field Venezuela’s deepest well is suspended a t  
13,034 ft. The M ara field has one producer.

T he G uara  field h as been ex tended  w estw ards, b u t  th e  S a n ta  B a rb ara  field has 
p roved  d isappoin ting  in  giving sm aller wells th a n  expected . T he w ildeat 8 Laguiri,
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in  the Pueblo  V iejo area, sou th  of th e  L agunillas field, was com ploted in  M ay a t  3050 f t, 
for 2390 b rl/day .

Socony-Vacuum  has drilled 13 producers a t  Guico during  1945. Consolidada drilled 
52 producers in th e  S an ta  B a rb ara  and  M uri fields during  th e  first te n  m on ths o f 1945.

Texas com pleted D elta  A m acuro 1 in tho  v icin ity  o f T u cu p ita  in M ay. D a ta  on  tho 
findings o f Nos. 3, 4, and  5 have  n o t been revealed. S .A .P. L as Mercedes com m enced 
drilling Grico 1 an d  Carnaz 2, an d  has drilled 12 developm ent wells in th e  L as Mercedes 
field. V enezuelan A tlan tic  is drilling 3 w ildcats in tho v ic in ity  o f S a n ta  B arbara , 
Muri, and  M ulata. T hree o th er w ildcats an d  2 M orichito an d  1 P u n ta  G orda in  th e  
same general a rea  havo been abandoned  as d ry  holes. A vipa 1 in  tho  P irita l a rea  w as 
completed as a  sm all p roducer a t  4818 ft.

Notes a re  given on tho  developm ent and  w ildcat drilling activ ities o f th e  various 
companies. T ables give th e ir o u tp u ts  by  m on ths during 1945, an d  m o n th ly  o u tp u ts  
aro given for tho  m ore im p o rtan t fields. M aps show th e  locations of th e  w ildcats 
drilled during  1945. G. D . H .

552. Deep Potentialities to be Tested at Amana, Venezuela. Anon. Oil Oas J .,
29.12.45, 44 (34), 293.— In  1939 p roduction  s ta r te d  from  tho  T R  and  T R N  fields 
(T em blador); in 1940 sh ipm ents began  from  th e  E l R oble field, and  in 1943 from  tho  
Amana (M ulata) field. I n  th e  first ton  m on ths o f 1945 these  p roperties averaged 
35,216 b rl/d ay , com pared w ith  22,106 b rl/d ay  in  1944.

Two wells have  been com pleted on  tho  P irita l block by  A tlan tic  under th e  A tla n tic -  
Pantepec agreem ent. A vipa No. 1 was a  150 brl well, an d  M orichito No. 1 was 
abandoned because of m echanical difficulties. P u n ta  G orda No. 1 was abandoned 
below 6000 ft. O bligatory wells, 1 San Pedro  and  1 H ueso, a re  to  be tak en  to  a  m inim um  
depth of 8000 ft, an d  Tonoro No. 1 is being drilled because of favourable indications 
and to  m ake up  footage requirem ents.

43 wells were com pleted in tho  first ten  m on ths o f 1945 a t  A m ana (M ulata), giving a  
to ta l of 128 oil-wells, 6 gas-wolls, an d  8 d ry  holos. The aim  is to  m ain ta in  a  p o ten tia l 
of 30,000 b rl/d ay . The cum ulative  o u tp u t is 14,676,005 brl. W ells in  th e  M ulata  
field range 4500-6500 f t  in dep th . T he deeper p roductive  possibilities o f A m ana aro 
to be explored.

A t El R oble th e  well d ep th  averages 9000-10,000 ft. A t tho  end o f A ugust tho  cum u­
lative p roduction  w as 9,836,877 brl. Special problem s have  been encountered  in  
drilling, com pleting, and  operating  tho  wells.

Seven wells a t  T em blador were reopened for p roduction  in M arch 1945.
E l R oble, according to  tho  D odge-B enno tt rep o rt, h ad  a  developed resorve of

27,970,000 brl, w ith  a  fu rth e r 103,500,000 b rl o f p roven  b u t  undeveloped reserves, and  
prospective reserves o f 393,530,000 brl, on th e  basis o f engineering and  geological d a ta . 
M ulata’s reserves are  said  to  exceed th e  p roven  reserves a t  E l Roblo. T he reserves 
of T abasco, T R , an d  T R N  are  n o t considered to  bo extensive. G. D . H .

553. International will Increase Drilling in Peru, Chile, and Ecuador. Anon. Oil 
Gas J .,  29.12.45, 44 (34), 236.— Tho proven  oil a rea  o f th e  L a  B rea -P arin as  E sta to  
covers 20,000 acres. 3500 wells have  been drilled an d  1200 abandoned. M any of th o  
wells aro over tw en ty  years old, and  now give less th a n  10 b rl/d ay . A t p resen t 52%  
of th e  o u tp u t is from  flowing wells. T here aro 5 producing horizons, th e  P arin as now 
giving a lm ost all o f th e  flowing production , and  being sub ject to  com plete pressure 
m aintenance. A n experim ental water-flood has been in itia ted  in  one of tho V erdun 
form ation pools. The pools are  n a tu ra lly  solution-gas drive pools. T he E s ta te ’s 
o u tp u t is declining in sp ite  o f increased drilling activ ity .

T he o u tp u t of th e  Do M ares concession of Colombia is likewise declining. G alan 
No. 1 has been successfully com pleted, across tho river from  Shell’s Casabe field, w hich 
gives heavy  oil.

In  E cuador th e  In te rn a tio n a l E cuadorean  P etro leum  Co. has drilled 12 w ildcats 
w ithou t m aking  a  com m ercial discovery.

Three of P e ru ’s p roducing areas aro qu ite  old an d  have  h a d  re la tive ly  stab le  p ro ­
duction for tho  p a s t ten  years. I t  is unlikely th a t  an y  su b stan tia l add itions to  reserves 
will be m ade in these areas.

N otes are  given on th e  pe tro leum  in d u stry  in  P eru  and  Colombia, from  th e  p o in t o f 
view of Law s, personnel, etc. G. D . H .
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554. The De Mares Concession o£ Colombia. G. O. Ives. Oil W kly , 7.1.46, 120 (6), 
30 (In ternational Section).— In  1044: Colombia produced  22,387,508 b rl o f  oil, all from 
tho  Do M ares an d  B arco concessions. Tho cum ulative  o u tp u t was 346,763,80S brl, 
95%  of th is  oil h ad  come from  th e  De M ares concession.

T he first Colombian p roduction  w as ob tained  in  1918 a t  In fan ta s  on th e  Do Marcs 
concession. 200 b rl/d a y  w as ob ta ined  from  tho  E ocene. The In fan ta s  field is on a 
faulted! anticlino, w ith  tho p roductive  a rea  runn ing  for 7 m l slightly  e as t of n o r th  and 
hav ing  a  w id th  of 1 m l. Two fu rth e r p roducing sands w ere found in  tho  Oligocone, b u t 
these  are  com paratively  u n im p o rtan t. 452 p roducers and  20 d ry  holes have  been 
drilled ; 10 have been abandoned , 1 is flowing, 275 are  pum ping, an d  th e  re s t  are  closed 
in . There is a  m ain  o v erth ru s t on  th o  easte rn  b o u ndary  o f tho  field, an d  th ere  aro 
m inor east—w est cross-faults b reak ing  up  th o  producing area. The average thickness 
o f th e  producing zone is ab o u t 400 ft.

In  1926 th e  L a  Cira field w as found to  th e  northw est. I t s  p roductive  a rea  is abou t 
5200 acres. I t  also is an  anticlino w ith  an  o v erth ru s t on  th e  east, b u t  th is  th ru s t  is 
to w ards th e  west. T he sam e th ree  p roducing zones occur. 809 wells have  been 
drilled. 697 wero producers. P ro d u c tio n  ranges 500-4500 f t  in d ep th . T he to p  sand 
occurs in  p a r ts  only of th e  tw o struc tu res. T he tw o s tru c tu re s  a re  o p erated  together. 
T he to p  zones gives 800 b rl/d ay , th e  second zone 2000 b rl/d a y , a n d  th e  b o tto m  zone
42,000 b rl/d ay .

Tho pipe-line o u tle t runs to  M am onal n ea r C artagena.
Several fault-b locks a re  being repressured  w ith  encouraging results.
T ropical’s aux iliary  activ ities a re  described, including th e  w ays in  w hich th ey  care 

for th e ir  employees.
I n  A ugust T ropical com pleted G alan  1 on th e  eas t b a n k  of th e  M agdalena. This 

well is said  to  have a  p o ten tia l of 1500 b rl/d ay , an d  is sh u t in. Tho oil resem bles th a t  
of Shell’s Casabe field on tho Y ondo concession, d irec tly  across th e  river. I t  is on th e  
sam e stru c tu re  a s  Casabe. G. D . H .

555. Bolivia’s Oil Situation. J .  E . Thom as, Oil W kly, 7.1.46,120 (6), 45'(International 
Section).— In  1937 Bolivia m ade th e  oil in d u stry  a  S ta te  m onopoly. T he early  
exp loration  h ad  been in  sou thern  Bolivia by  th e  S tan d ard  Oil Co. (N .J.). T he developed 
fields are in th e  ex trem e sou th , ad jacen t to  tho  A rgentine fields o f tho  S a lta  d istric t. 
T he largest field, B erm ejo, ex ten d s in to  A rgentina , where i t  is called A gua B lanca. 
S an an d ita  an d  Cam iri are th e  o th er active  fields. T hree o th e r fields a re  m arked  by 
single sh u t-in  wells (Caigua, C am ati^di, an d  B uena  V ista). A well a t  Saipu ru  was 
p lugged because o f a  lack  o f m ark e t.

B olivia is land-locked, sparsely  popu lated , an d  w ith o u t su b s tan tia l industry . 
D om estic  m ark e ts  for oil aro sm a ll ; an y  su b stan tia l p roduction  would requiro a  p ip e ­
line across n o rth e rn  P a rag u ay  to  give a n  ou tle t.

Cam iri and  S an an d ita  hav e  sm all skim m ing p lan ts  o f 630-750 b r l/d a y  capacity . 
M ost o f th e  Berm ejo crude m oves to  A rgentina. I n  1944 tho average daily  o u tp u ts  of 
B erm ejo, Sanand ita , an d  Cam iri w ere, respectively, 321, 280, and  257 brl. I n  1945 
th e  o u tp u t h as increased, an d  in Septem ber th e  corresponding figures wero 618, 310, 
an d  412 brl. Camiri has 5 or 6 wells, S an an d ita  ab o u t 15, a n d  B erm ejo 12. A 
30-well program m e h as been p lanned  for Camiri.

T here a re  num erous s tru c tu res  an d  oil seepages ex tend ing  n o rth w est to  th e  P eru v ian  
frontier. T hey lio in  a  narrow  belt— tho  Sub-A ndean Trough. A ll tho seepages seem 
to  be  re la ted  to  v e ry  steep  folds, usually  o v erth ru s t. P roduction  is from  th e  D evonian, 
Perm o-C arboniferous, a n d  T ertia ry . T he D evonian  is com m only considered to  be  th e  
source. R ich  looks favourab ly  on tho a rea  eas t an d  so u theast o f th is  bolt, and  
ex tending  eastw ards a lm ost to  th e  B razilian  border an d  so u th  in to  P arag u ay . Ho 
expects s tra tig rap h ic  trap s  on  th e  easte rn  flank o f th is  g reat geosyncline. D rilling is 
ab o u t to  be begun in  n o rth  P arag u ay , an d  th is  m ay  tlirow  ligh t on these prospects.

Some production  an d  refining s ta tis tics  are given. G. D . H .

556. The Middle East—its Present and Future. G. O. W illson. Oil Gas J . ,  29.12.45, 
44 (34), 183.— G eneral conditions in  th e  M iddle E a s t  are described, a n d  th e  operating  
com panies are  listed. P ro v en  reserves a re  estim a ted  a t  16,000 m illion b rl, an d  ind icated  
reserves a t  29,250 m illion b rl. E x cep t .in K u w ait p roduction  is from  lim estone 
reservoirs. K u w ait produces from  U pper C retaceous sands, K irk u k  an d  th e  fields of
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southw est I ra n  aro characte rized  b y  oxtensivo jo in ting  which p e rm its uniform  drainage 
w ith very  few wells. Tho K irk u k  s tru c tu re  is 65 m l long a n d  2 J-3  m l wido. I t  p ro ­
duces 90,000 b rl/d a y  from  10 wells in an  a rea  o f 8 sq m l a t  one end  of th e  stru c tu ro .

In  these lim estono fields observation  wells are drilled to  follow th e  behaviour o f tho
o il-w ater an d  gas-o il levels.

M asjid-i-Sulaiinan has p roduced  over 750 m illion b rl o f crude, an d  still gives 75,000 
brl/day. Tho residue a fte r  to p p in g  th e  crude is now  ro tu rned  to  th e  form ation. 

Refinery cap acity  o f th e  M iddle E a s t to ta ls  635,000 b rl/d ay , A b adan  prov id ing
385.000 b rl/day . All tho  crudes havo a  re la tive ly  h igh  su lp h u r con ten t. D uring  tho 
war tho refineries havo been o p erated  to  give th e  largest possible yields o f Asphalt, 
residual, fuel oils, diesel oils, an d  o th er in te rm ed iate  p roducts . A t A badan  large 
quantities o f 110-octane gasoline wore produced. R eform ing operations exceeded
100.000 b rl/d ay .

A pipeline o u tle t is requ ired  for tho A bqaiq field o f Saudi A rabia. A  16-in lino is 
planned to  paralle l th e  12-in lines from  K irk u k  to  H aifa  and  Tripoli.

Tables sum m arize tho  M iddle E a s t field operations, lis t th o  refineries, and  givo the  
characteristics o f th e  crudes. G. D. H .

T r a n s p o r t  a n d  S t o r a g e .
557. Soil Corrosion and Pipe Protection. T . H . G ilbert. Petrol. Engr, N ov. 1945, 
17 (2), 82.— A  general discussion is p resen ted  on th e  sub ject o f buried pipelines, th e ir 
corrosion in  th e  soil, an d  th e  various m ethods em ployed to  shield th em  from  
deterioration.

Most soil corrosion is belioved to  be  electrical in  ch arac te r and  corrosion on buried  
m etal pipelines is accom panied b y  an  electric cu rren t leaving th e  pipe and  flowing in to  
the soil. Tho m ain  causes bring ing  ab o u t electrical discharge are  considered to  bo :—

(a) S tray  cu rren ts from  d irec t cu rren t ra ilw ays or tram w ays ru nn ing  n ear th e  
p ipe lin es;

(b) N a tu ra l differences in  soil po ton tia l m ay  cause cu rren ts to  flow in th e  p ipe. 
These cu rren ts m ay  bo very  sm all a n d  trav e l only a  frac tion  o f an  inch, or th ey  m ay  
trav e l for several m ile s ;

(c) G alvanic p o ten tia ls duo to  sm all differences in p o ten tia l betw een ad jacen t 
particles o f iron  or m ill scalo, or betw een a  brass o r copper fitting  and  i ro n ;

{d) C oncentration  cells duo to  differences in po ten tia l in th e  soil resu lting  from  
varia tions in  th e  concen tra tions o f gases or salts.

Tho tes tin g  o f soil for corrosivo p roperties is discussed an d  th o  various available 
m ethods are  com pared. Tho question of pipeline p ro tec tio n  by  th e  use o f various 
coating agents such as a sphalt, coal ta r , and  petro leum  waxes in  solid form  and applied 
ho t is included, an d  these  are com pared w ith  tho  efficiency of various w rapping 
m aterials. M ethods o f electrical inspection of p ipeline coatings are  also discussed.

F inally , tho  question  of cathodic p ro tec tion  is covered, and  full de ta ils  o f th e  best 
m ethods of ensuring  th is  a re  given.

N um erous d iagram s and  sketches a re  included, an d  a  sh o rt b ib liography  is appended.
T . M. B . M.

558. Reconditioning Pipeline under Pressure. F . H . Love. Petrol. Engr, N ov. 1945, 
17 (2), 186.— A  descrip tion  o f th e  reconditioning o f p a r t  o f a  10-in pipeline a fte r  ten  
years service in  th o  counties o f  R eagan, U pton , an d  C rockett, Texas. T he w ork was 
carried o u t by  a  con tracting  firm  for th e  Shell P ipe L ine Co. T he e a r th  covering th e  
buried  line is first rem oved by  a  conventional d itching m achine equipped w ith  a  shoo 
fitting  th e  pipe contour. A fte r uncovering th e  lino, 6 X 4-in. m eta l s trap s  were welded 
to  th e  to p  side o f each w elded jo in t for reinforcing. In  rocky  regions an y  rock 
rem aining is rem oved .by a  trac to r-d riv en  plough w hich has a  shoe th a t  fits th e  top  
h a lf o f tho line and  roo ters w hich dislodge tho  rock. The lino is th e n  raised  from  tho 
trench  by  tw o sideboom  trac to rs , an d  supported  on skids above th e  d itch . T hree 
travelling  cleaners aro used n e x t ; tho first has cu ttin g  knives and  rem oves m ost o f th e  
old coating, th e  line is th en  inspected  and  repairs noted , and  reinforcing stra p s  are  
welded on tho  b o tto m  sido of each welded jo in t. Tho second cleaner th en  rem oves th e
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rem aining coating  an d  m ost o f tho  scalo, and  th en  washes th e  pipo w ith  a  cleaning fluid. 
Tho th ird  m achine cleans th e  line w ith  steel b rushes an d  applies a  prim or p a in t. A 
travelling-typo  coating  and  w rapping  m achino th en  applies a  coal-ta r enam el, and 
spirally  w raps th e  line w ith  asbestos felt. Tho d itch  is padded  w ith  e a rth  in rocky 
regions, and  tho  line lowered an d  covered w ith  a  24-in. e a r th  layer. Seven p h o to ­
graphs aro show n of th e  m achines in operation . W . H . C.

559. Isothermal Flow oi Gases in Fipes. S. A. IC hristianovich, F . A. Trobin, an d  V. I. 
Chernikin. B ull. Acad. Sci. U .B .S .S ., Cl. Sc i. Tech., 1945, 845-856.— T he increasing 
uso o f large-diam otor gas transm ission  lines, em ploying high pressures, w ith a  conse­
q u en t h igh R eynolds num ber o f th e  gas passing th rough , h as show n th e  need for an 
expression, denoting  tho  flow of gas under such conditions, th a t  shall be  m ore accurato  
th a n  th a t  o f W eym outh  (Trans. A m . Soc. M ech. E ng ., 1912, 34, 1090) largely em ployed 
h itherto . The expression derived, expressing tho  gas flow •gravim otrically (kg/sec), 
tak es in to  account th e  dev ia tion  of hydrocarbon  gases from  Boylo’s law  an d  also 
irregularities in tho pipo stru c tu re . Tho gas th ro u g h p u t, an d  requ ired  distance 
betw een pum ping  sta tio n s, yielded by  th e  new  form ula, are  less th a n  th e  corresponding 
figures ob tained  by uso of tho W eym outh  calculation . V. B .

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

Refineries and Auxiliary Refinery Plant.
560. Motor Voltage Considerations in Oil Refineries. E . K u n . Refiner, Feb . 1946, 
25 (2), 65-66.—A n econom ical evaluation  o f tho  voltage to  bo used  in  refineries, in 
A m erican p ractice  and  term s, is m ade. H igher voltages are  preferred  for high horse­
pow er m otors. A. H . N.

561. Development Work to Prevent Corrosion. B. B. M orton. Petrol. Engr, Nov. 
1945 ,17 (2), 134.— T he p lanning  o f developm ent w ork to  p rev en t corrosion is discussed, 
and  a  curve ind icative  o f progress in  developm ent w ork is given show ing th e  re la tio n ­
ships tim e/porcen tage o f progress tow ards an  objective, an d  is applied  in th e  cases 
considered. I t  shows th a t  th e  evidenco o f progress occurs som e tim o a fte r tho  p ro jec t is 
launched. T his p o in t is considered im p o rtan t to  those who m u st show re tu rn s  from  
expensive ven tures. Tho search for superior sucker-rod  m ate ria ls  is described. 
L inings for refinery vessels an d  p la n t are  discussed, an d  th e  necessity  for carefully 
p lanned  economic s tu d y  is stressed. A te s t  spool for insertion  a t  p la n t p o in ts is 
described an d  illu stra ted . E m phasis is placed on th e  insu lation  of te s t  circles against 
steel, particu la rly  where operations are  a t  tem p era tu res a t  which w a te r m ay  condense, 
so as to  avoid electrical couples. B rief m ention  is m ade of th e  effects o f crudes con­
ta in ing  su lphur and  naph then ic  acids. P re lim inary  spool te s ts  showed th a t  norm al 
stain less steels were destroyed  a t  a  ra te  h igher th a n  for carbon  steel, an d  ind ica ted  th a t  
a  m olybdenum  v a rie ty  o f 18-Cr, 8-Ni alloy, or Inconel con tain ing  80-Ni, 13-Cr, would 
havo to  be used, th e  Inconel is available as seam less steel tubes. Monel is used for H F , 
and  H aste lloy  B  (Mo-Ni) for HC1. W . H . C.

562. Stainless and Heat-Resisting Steels. J. S. Ew ing. Petrol. Engr, F eb . 1946, 17,
(5), 124.— Stainless an d  heat-resisting  steels a re  reviewed from  tho  aspects o f  th e ir 
app lication  in  th e  petro leum  industry . B roadly , increase o f resistance to  corrosion of 
chrom ium  steel alloys is given by  alloys con tain ing  6 -8 % , 12% , and  23%  chrom ium ; 
and  resistance to  ox idation  or scaling a t  h igh  tem p era tu res depends m ain ly  on th e  
chrom ium  con ten t, a lthough  tho  add itio n  o f nickel, and  in  some cases sm all am oun ts 
o f  silicon, titan iu m , an d  colum bium , will provide g rea ter p ro tec tio n  aga in st th is  ty p e  
of action . F o r  still tubes, tran sfer lines, v ap o u r lines, heat-oxchanger tu b es w hich 
requ ire  stren g th  a t  e levated  tem pera tu res , th e  alloy m u st be also ductile  for fab rica ­
tio n  purposes ; 18-8 stain less steel w ith  sm all am oun ts o f m olybdenum , titan iu m , or 
colum bium  are  norm ally  su i ta b le ; for v e ry  severe operating  conditions steels w ith  
25%  chrom ium  a n d  20%  nickel m ust be used. Corrosion o f refinery equ ipm en t is 
discussed from  tho  aspects o f ty p es o f processes, deleterious m ateria ls in  th o  crudes or 
p roducts , o r e lem ental gases liberated  therefrom , o r tu rbu lence  th rough  pipes an d  of
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hot-end applications. As no  general recom m endations can  bo m ado for th e  v arious 
applications, ty p es o f corrosion and  h e a t resisting  steels are  discussed under th e  follow­
ing sections : bubble caps, bubble  tray s , liners, valve pum ps, weld overlays, m iscel­
laneous hot- and  cold-end applications, in w hich th e  types of stool alloys su itablo  fo r tho  
conditions o f  operation  are  discussed. W . H . C.

563. Turbulent Movement of Liquids in Round Pipes. V. G. N evzglyadov, B ull. Acad. 
Sci. U .R .S .S ., Cl. Sci. Tech., 1945, 857-874.— T he pap er is a  theo re tical and  m a th e ­
m atical consideration  o f th e  s ta tio n a ry  flow o f an  incom pressible viscous liqu id  in  a  
sm ooth-walled s tra ig h t pipo of circular cross-section. V. B.

Distillation.
564. No Peace for Fractionators. P . J .  H arrin g to n , B. L. B raggand, and  C. O. R hys.
011 O asJ., 24.11.45, 44 (29), 135.— F rac tio n a tin g  tow er stud ies by  th e  S tan d ard  Oil Co. 
are described a n d  ex tensively  discussed. T hey  wero com m enced owing to  difficulties 
arising in  tw o crude-oil pipe-stills a t  th e  B ayw ay refinery in  1941. Tho m ain  colum ns 
wero 12} an d  16} f t  in d iam eter, th o  u n its  being designed for processing 28,000 b /d  
E ast Texas crude to  20%  b o ttom s an d  32,000 b /d , W est Texas crude to  30%  residue, 
and required  reflux and  pum p-round  flow ra te s  u p  to  115,000 g /h r  o f  h o t liquids across 
the p lates. G aps of 5 to  25° F , based  on th e  95 an d  5%  poin ts o f a d jacen t cu ts , wore 
expected. Tho hydrau lics o f th e  tow er p la tes wero investigated , and  are  described. 
From  these and  o th er stud ies, including m oving p ictu res, valuab le  in fo rm ation  was 
obtained in respect o f norm al and  abnorm al flow across th e  p la tes w hich lead  to  th e  m eans 
for th e ir correction. V ery  sim ple changes woro possible w hich p e rm itted  increase o f 
th roughpu t up  to  45,000 b /d  w ith  gaps o f 20-35° F  continuous cu ts , w ith  100%  
efficiency. Tho difficulties encountered  are  fully described. Briefly th ey  am ounted  
to a  resistance to  th e  flow over tho  p la tes causing th e  phonom ena term ed  “ du m p in g ,”  
which is due to  (a) too long a  liqu id  p a th , (6) low cap-pressure drop, (c) excessive 
resistance to  liquid  flow across th e  p lates.

D um ping differs from  flooding. A dum ping tow er m ay  give no evidenco o f th e  
phenom ena, especially if  no large sidestream  is tak en  off, an d  m ay  even give to lerab ly  
good fractionation . Tho m an y  m ethods of correcting  tho cap p latos to  elim inate  
dum ping are  described. A t a  la te r da te , in  an o th er largo pipe-still, new ly installed , 
a now trouble  was found. A t high th ro u g h p u ts  a  cyclic surging w as heard  w hich th e  
early stud ies could n o t solve. To investigate  th is, pyrex  observation  p la tes were fitted  
in tho sections, and  scales wore fixed inside to  observe liquid  levels an d  sp ray  he igh ts ; 
m oving p ic tu res wero also taken . T he investigation  and  resu lts aro described, and  a  
d iagram  shows th e  counter-cu rren t v apour cross flow over p la tes and  th e  liquid  ho ld ­
up  on tho  p la te  in le t side, responsible for th e  surging. < I n  th is case, by  b lanking caps 
so as to  elim inate coun ter-cu rren t cross flow an d  arrang ing  th e  caps so a s 'to  reduce 
spray  heights, th e  p la tes wore m ado capable of operating  w ithout surging a t  a  th ro u g h ­
p u t g reater th a n  designed capacity . Tho knowledge gained w as used in  designing new 
stills for processing 30,000 b /d  to  16%  residue, w hich whon installed  could be operated  
a t  50,000 b /d  for 18%  bottom s, w ith  ad jacen t cu ts  of 10-15° F  b e tte r  th a n  th e  design 
figure. Some deta ils aro given of investigations in  respect of isobutano tow ers, 10-ft- 
d iam eter 50 single-pass p la te  colum n designed for 7500 b /d  o f  a lky la tes an d  b u tan es, 
producing 5000 b /d  o f 80%  isobutane overhead, w ith ab o u t 1%  of isobu tane left in  th e  
bu tanes bo ttom s. R eflux m otors ind icated  25-30,000 b /d . b u t h e a t an d  m ate ria l 
balances p roved th a t  m uch o f th e  pum pback  was being carried over from  th e  tow er as 
liqu id . D espite  th is , th e  tow er ran  sm oothly  and  had  an  over-all p la te  efficiency as usually  
defined of 80% . T he stud ies revealed  th e  tow er to  be bad ly  flooded. H igh  liquid- 
flow ra te s  h ad  caused g rad ien ts across tho  p lates w hich u p se t v apour flow an d  resu lted  
in counter-cu rren t v apour cross-flow as outlined above. I n  th is  case, however, due 
p a rtly  to  a  considerable num ber o f transverse  p la te  su p p o rt beam s, v apour cross-flow 
velocity  was so h igh over m uch  of th e  p la te  as to  e n tra in  liquid  sp ray  upstream . 
Surging did n o t occur, as in tho  re-run  still, th e  build-up of liquid was only lim ited  by  
filled down-com ers. In  th e  27-in p la te  spacing it  was observed th a t  liquid heights w ere
12 in over weirs and  25 in  on  th e  liqu id  in le t side, y e t sm ooth operation  and  fa ir frac­
tiona tion  were ob tained. W hen th o  m odifications previously described were m ade,



an d  also by  increasing downcom cr to  p la te  clearances, th e  isobutano tow er w as able to 
liandlo 45,000 b /d  o f v ap o u r an d  liqu id  load w ith  a  p la te  efficiency of a t  least 106%. 
Tow er-charge hydrau lics aro briefly reviewed. W . H . C.

Cracking.
565. Modern Refining Processes. 2. Catalytic Cracking for Production of Motor 
Gasoline. G. A. A rm istead . Oil Gas J . ,  2.3.46, 44 (43), 60.— C ataly tic  c racking is a  
new  and  expensive process, and  has to  face heavy  com petition  from  older processes 
m aking  sim ilar p roducts.

Itp  p rim ary  ad v an tages over th erm al cracking aro generally  recognized to  be : 
1. H igh-quality  lovel o f th e  cracked m oto r gasoline ; 2. R educed degradation  o f feed 
to  gas and  re s id u a ls ; 3. A d ap tab ility  to  high su lp h u r feed -sto ck s; 4. Increased  
gasolino yields from  heav y  feed-stocks.

T he threo  w idely used processes a re  th e  F lu id , Therm ofor an d  H oudry , while one 
Cycloversion u n it is in use.

These processes are  described and  illu stra ted  b y  schem atic flow diagram s.
T he general lim ita tions o f ca ta ly tic  cracking u n its  m ay  be classified as : (a) reac tion  ;

(6) carbon  burn ing  ; (c) p rep ara tio n  e q u ip m e n t; (d) frac tiona tion  ; an d  (e) su lphur 
c o n ten t o f fuel lim ita tions. E ach  o f these facto rs is considered in de ta il an d  its 
im portance evaluated .

I t  is concluded th a t  carbon  burn ing  is th e  m ost im p o rtan t lim ita tion  to  all ty p es of 
ca ta ly tic  cracking and  will con tinue to  bo th e  m ajo r bo ttleneck.

T he characteris tics o f th e  m o to r gasoline produced  b y  these  processes a re  som ew hat 
sim ilar w ith  O.N. vary in g  from  77 to  84 A.S.T.M. and  lead  suscep tib ility  reflecting tho 
u n sa tu ra ted  q u a lity  o f th e  p ro d u c t. H igh  su lp h u r co n ten t o f th e  feed-stock h as  a  
depressing effect on O.N. and  T .E .L . susceptib ility  of th e  cracked p roduct.

D . L . S.

566. Modern Refining Process (2). Factors Affecting Quality of Motor Gasoline from 
Catalytic Cracking of Gas Oils. G. A. A rm istead . Oil Gas J . ,  9.3.40, 44 (44), 76.— 
F ac to rs  a re  discussed, such as boiling range, aniline num ber, su lp h u r co n ten t o f feed­
stock, w h ich m ato ria lly  affect th e  q u ality  o f m oto r fuels produced  by  c a ta ly tic  cracking. 
U nder sim ilar conditions th e  A.S.T.M . octane ra tin g s m ay  v ary  from  79 to  82, 
depending on  tho  charge-stock properties. W hile tho  effect o f boiling range is less 
positive th an  characterization  facto r, th e  heavier feed-stocks un d er th e  sam e cracking 
conditions give p ro ducts moro u n sa tu ra ted , w hich te n d  tow ards h igher C .F .R .-R . 
octane num bers a n d  reduced  lead  susceptib ility .

T he su lp h u r c o n ten t o f th e  feed-stock largely  contro ls th a t  o f th e  gasoline, w ith 
consequent effect on c lear oc tan e  an d  lead  suscep tib ility . W hen  acid  trea te d  to  
rem ove su b s tan tia lly  a ll th e  su lphur, somo ca ta ly tica lly  c racked gasoline in  th e  rango 
o f 0-10-0-20%  su lphur show very  littlo  increase in  tho  clear C .F.R .-M . octane num ber, 
a lthough  lead susceptib ility  is considerably im proved.

C ata lyst typo  an d  a c tiv ity  a re  im p o rtan t factors, sy n th e tic  s ilica-a lum ina  ca ta ly sts  
produce less carbon  and  m ore sa tu ra te d  p ro d u c ts  w ith  h igher co n ten t o f  isoparaffin 
and  arom atics th a n  n a tu ra l-ty p o  ca ta ly s t un d er com parable conditions. T he a c tiv ity  
o f a  c a ta ly s t a fte r  prolonged use m ay  have a n  appreciable effect on q u a lity  o f m o to r 
gasoline.

O perating  conditions considerably  influence th o  q u a lity  o f th e  liquid  p ro ducts from  
ca ta ly tic  cracking, m ore severe conditions ten d  to  produce a  h igher-qua lity  gasolino 
and  a  m ore arom atic  cycle-oil fraction , b u t  thero  aro definite  lim ita tions to  th e  uso 
of high tem p era tu res  o f th is purpose. T he increase o f C .F .R .-R . clear octane num ber 
w ith  tem p era tu re  is rap id , an d  leaded octane num bers increase sim ilarly . T he effect 
o f tem p era tu re  on m oto r octane is m uch  less. T ables illu stra te  tho  effect on  q u a lity  
o f num erical increase in variables, an d  give facto rs affecting q u a lity  o f cata ly tica lly  
cracked m o to r gasoline. G. A. C.

567. Modem Refining Processes. 3. The Coking o£ Hydrocarbon Oils. G. A.
A rm istead . Oil Gas J . ,  16.3.46, 44 (45), 103.— T he coking processes an d  th e ir  u tility  
in tho  refining in d u stry  a re  reviewed. T herm al coking processes fall in to  tw o classes : 
one for u ltim ate  gasoline y ield in  w hich th e  gas oil evolved is com pletely cracked, and
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the  second for p a rtia l gasolino y ield  in  w hich stock  is coked a n d  th e  gas oil produced  
subsequently  cracked in  a  separa to  operation . a

The do F lorez process is a n  exam ple o f th e  form er operation  ; tho  feed, rang ing  from  
gas oil to  h eavy  cracked ta rs , is in troduced  in to  tho  p rim ary  frac tiona to r, whore some 
distillation  tak es plaeo, th e  residuo being collected in tho  tow er base  for in tro d u c tio n  to  
th e  coke-drum . H ea te r feed is passed th ro u g h  tho  h ea ter un d er p ressures rang ing  up  
to  500 lb a t  tem p era tu res  up  to  1100° F , tho  discharge an d  th e  p rim ary  frac tio n a to r 
bottom s en tering  tho  coke-cham ber, where th o  vapours pass overhead, tho  residual 
liquid a t  800-875° F  going to  coke. Two or m ore coking cham bers a re  used  a lte r ­
nate ly , a t  25-150 lb pressure. Tho p ro d u c ts  aro m oto r gasoline, gas, an d  coko, con­
version p e r p ass to  gasoline rang ing  u p  to  25% . W ith  very  low -grav ity  feed-stock tho 
process is n o t economic, th e  gasoline y ield increasing w ith  rising g rav ity . I n  tho  d e ­
layed coking process v irg in  residual feed is coked to  p a rtia l yields o f gasolino w ith 
production  of gas oil for feed to  therm al, or c ata ly tic  cracking. ' In  th is  process tho feed 
is passed th rough  a  heating  coil, ra ised  to  900-950° F , and  discharged into" th o  coking 
cham ber operating  a t  5-50 lb. pressure  an d  775-850° F . tem poraturo , w here tho vapours 
pass in to  tho  frac tio n a to r, tho  unvaporized p o rtio n  being c o k ed ; tw o or m ore coking 
cham bers being used a lte rn a tin g . Gas-oil yiolds increase w ith  increasing A .P .I. 
gravity , w hilst y ields o f gasoline, coko and  gas decrease. T he q u a lity  o f coko produced 
is im p o rtan t, ligh ter stocks te n d  to  produce a  ha rd er an d  m ore com pact coke. 
Topped crudes yields coke o f ab o u t 7 -10%  volatilo  com bustible m a tte r  a n d  a  d ensity  
of approx im ately  1-0 ; an d  varia tio n s in  operating  conditions y ield cokes o f differing 
characteristics.

Coke is rem oved b y  eithor th e  cablo or hydrau lic  system s. I n  tho  form er 4000 f t  of 
J-in , s tran d ed  steel cable, coiled in th e  cham ber from  to p  to  b o ttom , is pulled  th rough  
tho b o tto m  m ainw ay, dislodging tho  125 to n s o f  coko as i t  comes. T he hydrau lic  m ethod  
is in m ore general uso, an d  consists essentially  o f cu ttin g  o u t th e  coke m ass by  high- 
velocity w a ter stream s, th o  rem oval speed being high, 150 to n s  being c u t ou t in  ab o u t 
2 In. A th ird  m ethod  involves uso o f a  ro ta tin g  drill w hich dislodges th e  m ain  body 
of coko by im pact an d  scraping of sw inging weights. T he process is com petitive  w ith  
viscosity-breaking an d  cracking w ith  h igher yields. G. A. C.

568. Vapour Phase Oxidizing Cracking of Oil Products, P a r t  I I .  L. J .  B eren ts and  V. E . 
Glushnev. N a t. Petrol. N ew s (Tech. Sect.), 5.12.45, 37 (49), R  1014.— F u rth e r  evidence 
is given to  su p p o rt th e  s ta te m en t th a t  decom position of tho feed m ate ria l proceeds th e  
more vigorously th e  h igher tho  0 2 co n ten t o f th e  charge w ith in  th e  lim its stud ied . I t  
is p o stu la ted  th a t  O . in itia tes tho decom position o f th e  hydrocarbon  chain, and  th a t  
peroxidic substances form ed as a  first stage servo as tho  source o f ac tiv a tio n  and 
in itiation  o f new  chains.

E xperim en ts of oxidizing cracking o f gas oil have  been  carried  o u t in  a  reaction  
tube  o f 5000-ml capacity . R esu lts  ind icate  th a t  tho  highest y ield o f arom atics 
exceeding 11%  was ob tained  a t  530-550° C. Gasolines w ith  su b s tan tia l a rom atic  
con ten t can be  ob tained , and  cracking a t  520-550° C yielded 16-6% w ith  a n  end-po in t 
of 150° C and contain ing  60-05%  benzene, touene, and  xylene, while if  th e  end-point 
be ex tended  to  225° C, 22-25%  gasoline can  bo o b tained  w ith  a  c o n ten t o f low- 
m olecular arom atics o f 47-50° C. T he rem ainder o f th is  gasolino will consist o f 
u n sa tu ra ted  cyclo-olefins w ith  5 and  6 C atom s an d  dienes.

In  th e  cracking of S urak h an y  m azu t tho  h ighest y ield o f 200° C end p o in t gasolino was 
16-8%, w ith  a  charging ra te  o f 88-7 g m /h r and  tem p era tu re  o f  620° C. Tho effect o f 
varia tion  in  th o  tem p era tu re  on  tho  com position of th e  gasolino h as been stud ied . 
I n  nono of tho experim ents w-as thcro  any  appreciable coke deposition.

A theo ry  os to  th e  m echanism  of oxidizing cracking is advanced. D . L. S.

569. Turn-arounds in Fluid Catalytic Cracking Units. L. R . H ill and  J .  W . M oorm an. 
Petrol. Engr, F eb . 1946, 17 (5), 98.— E xtensive  inform ation on off-stream  periods o f 
fluid cata ly tic  cracking u n its  has been collected by  th e  Kellogg Co in  respect o f  th e ir 
p lan ts. Tho d a ta  have  prov ided  a  comprehemsive outline  o f th e  effects o f corrosion, 
erosion, and  m echanical w ear o f equ ipm ent, and  are o f  im portance for p rov id ing  : 
(1) essential inform ation  for efficient operation  o f u n its ;  (2) add itional m echanical 
design inform ation  so th a t  im proved equipm ent would r e s u l t ; (3) fu rth e r inform ation  
on processing in general, an d  are  useful for determ ining op tim um  conditions for an y
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p a rticu la r u n it. T hrough tho  in form ation  gained, b e tte r  design featu res hove been 
inco rpora ted  in succeeding p lan ts , so th a t  to -d ay  fluid ca ta ly tic  cracking u n its  havo 
s tream  efficiencies o f m ore th a n  90%  w ith  m ain tenance  costs o f  less th a n  4 %  per year 
o f th e  investm en t cost. I t  is obvious th a t  tho  s tream  efficiency facto r, i.e., tho  num ber 
o f o p erating  days pe r run , d iv ided b y  tho  to ta l nu m b er o f days ru n , p lus th e  days 
requ ired  for th e  tu rn -aro u n d , is a  very  im p o rtan t consideration  in th e  economics o f an  
operating  p lan t. Before a  tu rn -a ro u n d  is m ade, a  program m e o f p lann ing  and 
organ ization  is d raw n  up  to  enable th e  tu rn -aro u n d  to  be m ade in  tho  sh o rte st tim e. 
Fu ll de ta ils  o f such a  scheme.aro given. All key  p o in ts in th e  system  should be inspected 
du ring  tho  shut-dow n, w hether or n o t experience indicates th o  necessity . These 
include : slide valves, principle c a ta ly s t carrier lines, tu b u la r equ ipm en t th ro u g h  w hich 
th e  ca ta ly s t flows, frac tiona ting  system , s lu rry  pum ps.

E xperience h as show n th a t  deta iled  inspection of o th er equ ipm en t an d  lines is 
p ractica lly  unnecessary. A sum m ary  is given un d er th e  following sections which 
ind icates th e  conditions o f such equ ipm ent, and  w hich is useful as a  g u id e : cyclones, 
regenerators, slide valves, exchangers, frac tiona to rs, c a ta ly s t pip ing , expansion jo in ts, 
feed heaters , w aste-hea t boilers, an d  reactors. . D etails a re  given a n d  discussed of 
ty p ica l s tream  efficiencies, d is trib u tio n  of shu t-dow n causes, and  ty p ica l c ra ft d is­
tr ib u tio n  for tu rn -aro u n d s, tu rn -a ro u n d  m an-hour requ irem ents fo r b o th  av ia tion  
gasoline an d  m oto r gasoline p roducing un its . A b rie f ou tline  is given o f th e  m ethod 
o f s ta r tin g  up  a fte r  th e  u n it  is again  ready . W . H . C.

570. High-Capacity Operations on Fluid Cracking Units. E . V. M urphree, E . J .  Gohr,
H . Z. M artin , H . Z. Ogorzaly, an d  C. W . Tyson. N a t. Petrol. N ew s (Tech. Sect.),
5.12.45, 37 (49), R . 972.— M ethods wero developed du ring  th e  w ar to  im prove th e  
o u tp u t o f  fluid ca ta ly tic  c racking p lan ts  operating  w ith  th e  m axim um  am o u n t o f 
carbon  burn ing  in  th e  regenerator.

W ith in  th e  lim ita tions im posed b y  tho  carbon-burn ing  capacity , o u tp u t o f such  a  
p lan t can  be increased : (1) b y  im proving carbon  conversion re la tio n sh ip s ; (2) b y  

’ a lte rin g  conditions to  o b ta in  a  g rea te r carbon-burn ing  ra te .
Two m ethods of achieving (1) have  been applied : (a) im provem ent o f stripper 

efficiency to  reduce h ydrocarbon  carry-over to  th e  re g en e ra to r ; (6) red u ctio n  in  th e  
ra tio  o f ca ta ly s t to  oil feed by  raising  th e  regenerator tem pera tu res. I t  was determ ined  
th a t  these tem p era tu res could be ra ised  from  1050-1075° F  to  1100-1150° F .

F resh  feed-charge cap ac ity  w as increased 15-20%  by  reason o f th e  reduction  in  carbon  
y ield  a t  th e  lower ca ta ly st/o il ra tio  an d  b y  th e  use o f  a  larger p ro p o rtio n  of oxygen in 
regeneration  a  h igher carbon-burning cap acity  resulted.

Tho article  is furn ished w ith  rep resen ta tiv e  p la n t d a ta  to  illu stra te  th e  resu lts 
ob tained . D. L . S.

571. Liquid-Charge Technique in T.C.C. Processing. T. P . Sim pson, S. C. E astw ood, 
an d  H . G. Shim p. N at. Petrol. N ew s (Tech. Sect.), 5.12.45, 37 (49), R . 977.— T he 
catalyst-flow  system  for liquid-charge techn ique  in T.C.C. processing is essentially  th e  
sam e as for vapour-phose operation , a lthough  th e  ra te  o f  c a ta ly s t c irculation  m ay  be 
som ew hat h igher. T he reac to r used is th e  concurren t solid bed  downflow ty p e  w ith  
provision fo r in troducing  th o  feed a t  th e  to p  an d  rem oving th e  cracked p ro d u c ts  from  
th e  bo ttom . T he charge m ay  consist o f  to ta l  liquid o r m ixed liqu id /vapour, while tho 
ca ta ly s t is th e  sam e as is used in  th o  p resen t conventional vapour-phase  operations.

E x p erim en tal work has show n th a t  th e  ca ta ly tic  reac tion  s ta r ts  an d  proceeds 
ex trem ely  rap id ly  th o  in s tan t th e  sp ray  m eets th e  ca ta ly st, an d  it  has been dem on­
s tra te d  th a t  in th e  cracking o f a  25%  M id-C ontinent crude residuum , 70%  o f th e  
u ltim a te  gasoline fo rm ation  has occurred a t  a  p o in t represen ting  only 12%  of th e  to ta l 
p a th  th rough  th e  reac tion  zone. .

Y ields o f m o to r gasoline o f 45-60%  vol., o f  d istilla te  fuel 20-30%  vol., and  o f heavy  
fuel 10-20%  vol. aro typ ica l. T he gasolines have  excellent v o latility , octane num bers 
77-82 w ith  good lead response, while ligh t d is tilla te  fuels w ith  low pour p o in ts  are  
ob tainab le .

C atalyst-to-o il ra tio s  o f th e  o rder o f l-S-4-0 vol. have p roved  to  bo adequate , and , 
to  m inim ize coke laydow n, th e  C onradson carbon  o f th e  feed should  n o t exceed 4%  
w t. D easphalting  should be carried  o u t if  th e  C onradson carbon  is too  high, and  th is 
will im prove gasoline yields, besides reducing coke form ation . D . L . S.
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572. T.C.C. Unit Turn-around Procedure. J .  B. Godw in and  R . B. K ennedy . Petrol. 
Engr, Nov. 1945, 17 (2), 93.— L ittle  h as h ith e rto  been published describing tho 
practical aspects o f servicing and  m ain tain ing  tho  various ty p es o f equ ipm en t om ployed 
in Therm ofor ca ta ly tic  cracking. T his a rticle  discusses fully tho m eans ad o p ted  by  
the  B eaum ont refinery of th e  M agnolia P etro leum  Co. to  provido efficient u tiliza tio n  
of tim e, labour, and  m ateria ls to  resto re  tho equ ipm ent to  p ro m p t operation .

A com plete account is also included on tho  procedure adop ted  for sh u ttin g  dow n tho  
p lant and preparing  tho  eq u ip m en t for tho  m ain tenance  crows. T . M. B. M.

573. Corrosion Problems in the Cracking oî Shale Oil. G. E . M apstone and  C. B. 
McLaren. Refiner, Feb . 1946, 25 (2), 49-52.— On cracking, th e  t a r  bases in crude 
shale oil give rise to  sm all am oun ts of hydrogen cyanide. I n  th e  presence o f w a ter and 
amm onia, p a r t  of-tho hydrogen cyanide is hydrolyzed to  form ic acid, th e  rem ainder 
combining w ith  th e  iron p ro ducts o f corrosion to  form  p russian  blue. The form ic acid 
causes corrosion in tho up p er section of th e  pressure d istillato  stabilizer, while in  o th er 
sections o f tho  p la n t th e  presence^of t a r  bases inh ib its  th is  form  o f corrosion. In s ta l­
lation of a  co u n tercu rren t caustic-soda w ash betw eon th e  d istillato  receiver and  th e  
stabilizer effects sa tisfac to ry  rem oval o f th e  acidic corrosive m ateria ls . A. H . N .

Absorption and Adsorption.
574. Diethylene Glycol Plant Dehydrates Gas to Exact Specification A non. Refiner, 
Fob. 1940, 25 (2), 67-68.— A brief descrip tion  of a  p lan t using diethyleno glycol for 
dohydration of gas is described. A flow sheet is p resented  and  tho  process outlined.

A. H . N.

Alkylation.
575. Results of Alkylation Plant Modification. J .  H . K unkel. Petrol Engr, Nov. 
1945, 17 (2), 168.— T he increased p roduction  th rough  m odification to  th e  B ayw ay 
refinery ca ta ly tic  cracking p lan t, w hich has no  a lky la tion  facilities (see A bstr. 1329- 
1945), has necessitated  m odification o f th e  B altim ore  refinery’s a lky la tion  p la n t to  ' 
accom m odate tho  increased supply  received from  B ayw ay. Tho a lk y la tin g  u n it a t  
B altim ore was designed to  process 4190 b rl/d ay  of butones only, consum ing 50 to n /d a y  
of acid, for tho  production  o f 2130 b rl/d a y  of depentanized av ia tion  a lky la te , hav ing  
an A.S.T.M. M otor m ethod  octano value  o f 93, w ith F .B .P . o f 350° F , 120 b rl/d a y  of 
heavy a lky la te  ; and  40 b rl/d a y  isobutane. The m odifications requ ired  are  described 
by which th e  p la n t was enabled to  a lky la to  11,500 b rl/d ay , consisting of 9000 b rl/d a y  
of C4 and  2500 b rl/d a y  of C5 hydrocarbons, to  give 4055 b rl/d a y  of a v ia tion  a lky la to  o f
A.S.T.M. M otor m eth o d  octane num ber 88-7 w ith a  370° F  end  p o in t;  630 b rl/d a y  
of heavy  a lky la te  ; and  900 b r l/d a y  of isopentane ; tho  acid  consum ption  being 320 
tons/day . Briefly tho  a lte ra tio n s required  add itional pum ping  facilities, m ore h ea t 
exchangers, larger condensing capacity , and  fractiona ting  colum n rovision. Tho feed- 
nozzles on tho isobutane tow er were placed nearer th e  top  to  im prove stripp ing , an d  to  
im prove frac tiona tion  tho  dow n-spout clearances to  th e  p lates wero increased and  the  
bubble-cap b lank ing  was revised. T he tow er pressure con tro l was changed and  
re-positioned to  perm it a  lower cooling tem p era tu re  in th e  condensers and  to  reduce 
dezincification o f th e  condenser tubes. A larger feed line to  th e  ro-run towor w as p u t  
in to  reduce tho  load  on tho  strip p er in  tho  base o f th e  tow er. To easo th o  load on the  
re-run  colum n and  to  facilita te  blending o f tho  final gasoline p roduct, w hich con tains 
large am oun ts o f isopentanes, an  off-site depentan iser in  th e  refinery’s th erm al cracking 
un it was tied  in w ith  th e  p la n t betw een th e  b u tan e  tow er an d  th e  re -run  tow er. In  
this revision o f flow, b u tane-tow er b o ttom s en te r th e  depen tan izer for a  close-cut 
separation  of th e  Css. Tho depen tan izer’s overhead isopentanes is condensed an d  goes 
to  storage for blending, an d  th e  tow er bo ttom s, depentanised  to ta l a lky la te , are charged 
to  the  ro-run tow er p rehea ter. Tho reac to r tem p era tu re  is m ain ta in ed  a t  58° F  instead  
of 35-40° F  as in tho  original p lan t. W . H . C.

576. Corrosion by Hydrofluoric Acid. U .Z. F rien d  and  H . O. Teeple. Oil Gas J . ,
16.3.46, 44 (45), 87.—T he resu lts o f lab o ra to ry  and  p lan t corrosion te s ts  in  h y d ro ­
fluoric acid o f various concentra tions a re  recorded.
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In  th e  a lky la tion  process hydrofluoric acid  o r fluorides in itially  en te r th e  system  in 
tlio anhydrous form , b u t w a ter m ay  bo p icked up from  feed m ateria ls o r leakage, and 
corrosion b y  d ilu te  solutions is sot up.

L ab o ra to ry  corrosion te s ts  were m ade in m eta l containers, Moncl, nickel, o r lead for 
tlio  d iluto so lu tions an d  M onel o r steel for tho concen tra ted  solutions ; th e  te s t  specimens 
being com pletely im m ersed and  no t in  co n tac t w ith  tho con tainer or o th er m etals.

Corrosion tes ts  were also m ado in various p a rts  o f th e  regeneration  equ ipm en t of 
a lky la tion  p lan ts , such as tho to p  of th e  acid-regeneration  colum n and  in tho  in le t and 
ou tle t ends o f its  prehea ter. T ests were also m ade in hydrofluoric acid solu tions in 
operating  equ ipm en t in p lan ts  using th is  acid for o th er purposes, e.g., in th e  acid  pickling 
solu tions used  for th e  pickling of cas t iron. F ro m  tho  d a ta  given in tab les, general 
conclusions as to  ih e  perform ance o f com m on m etals an d  alloys in hydrofluoric acid 
have been draw n.

Monel m eta l is usefully re s is tan t to  all concen tra tions o f th e  acid, including an h y ­
drous acid over a  consideroble range of tem p era tu re . I t s  corrosion ra te  m ay  be increased 
by  a  h igh  degree o f aera tio n  o f th e  solution, an d  b y  tljo continuous presence o f oxidizing 
sa lts  such as cupric or ferric salts. Monel is n o t sub ject to  stress-corrosion cracking in 
hydrofluoric acid, b u t  i t  is in  s trong  fluosilicic acid  solutions contain ing 2 2 % 'H 2SiF6. 
T his m ay  bo p reven ted  b y  stress-relieving Monel vessels. Tho corrosion ra te s  for 
“  K ,”  “  H ,” and  “ S ” Monels are  sim ilar to  those for Moncl itself. Copper and  high- 
copper alloys, such as red brass, silicon bronzo, an d  ad m ira lty  brass, are  equal in their 
perform ance in hydrofluoric acid  ; in d ilu te  solutions corrosion ra te s  a re  considerably 
increased by  aera tion  o r oxidizing sa lts . T he up p er tem poratu ro  lim it appears to  be 
175° F . C opper-n ickcl alloys a re  n e x t to  Monel in general perform ance. Carbon steel 
is re sis tan t to  concen tra tions above 75-80%  up  to  ab o u t 150° F , so th a t  it can  be used 
in  m ost o f tho equipm ent except th a t  involved in  acid regeneration , and  sufficiently 
large clearances should be allowed in plug-vnlvcs for scale form ation . N ickel, Inconel, 
H asto lloy  alloys, au stin itic  sta in less steels, an d  o th er alloys aro also stud ied , and 
corrosion ra te s  in inches pe r y ear for all m ateria ls tes ted  are  given in  9 tables.

G. A. C.

Chemical and Physical Refining.
577. Fullers Earth as a Binder for Catalysts and Adsorbents. R . G. Capell, R . C. 
Am cro, an d  W . H . W ood. Refiner, Feb . 1946, 25 (2), 69-71.— T he characteris tics of 
fu ller’s e a rth  in general, and  of “  Florigel ” in particu la r, as b inders aro discussed. I t  is 
concluded th a t  Florigel is em inently  su itab le  because : (1) w hen m ixed w ith  w a ter and 
cata ly tic  or adso rp tive  m ateria ls, i t  form s a  p lastic  m ass w hich m ay  be read ily  m ixed, 
pugged an d  ex truded , pressed  or pelleted  ; (2) i t  gives increased m echanical stren g th  
to  a  w ide v a rie ty  o f soft non-p lastic  m ateria ls ; (3) i t  is irreversible w ith  respec t to  
w ater— th a t  is, i t  does n o t “  m ud-up  ” o r b reak  down a fte r  h eatin g  a t  700° F  or higher, 
an d  therefore preserves its  b ind ing  action  in  co n tac t w ith  w a te r o r steam  ; (4) i t  is a  
porous, insoluble m ineral, and  therefore does n o t “ bind-off”  o r d e tra c t from  th e  surfaco 
a rea  o f tho  m ate ria l being bound ; (5) i t  is a n  ad so rben t an d  a  c a ta ly s t in  i ts  own righ t, 
an d  active  in decolorization, polym erization , desulphurization , an d  deh y d ra tio n  
reactions ; (6) i t  is stab le  a t  h igh tem p era tu re . A. H . N.

Special Processes.
578. Patent Trends in Petroleum Refining. P . J. Gaylor. N a t. Petrol. N ew s (Tech. 
Sect.), 5.12.45, 37 (49), R . 986.— Nitro-Hydrocarbons and Derivatives. T he p a ten ts  
dealing w ith  th e  p rep ara tio n  o f n itro -hydrocarbons b y  th e  reac tion  o f N 20 4 w ith  th e  
lower paraffins und olefins a re  discussed. T hus 1 : 2 -d in itro-ethane, m elting  po in t 
39-40° G an d  boiling a t  135° C/5 m m , is produced  b y  reac ting  e thy lene an d  N ,0 4 a t  
—10° C an d  atm ospheric pressure. Tho percentage o f e thy lene in th e  m ix tu re  m u st 
bo k e p t w ith in  definite lim its to  avo id  danger o f explosion.

t'.so-Butyleno also reac ts  to  form  1 : 2-din itro-2-m ethylpropane.
A  nu m b er o f these  p a te n ts  is held  b y  th e  I.C .I., L td .
Bead Catalysts. Socony V acuum ’s p a te n ts  on  “  T.C.C. sy n th e tic  beads ” involve 

th e  dropping of hydrosol c a ta ly s t globules in to  a  fluid im m iscible w ith  w a ter (such as
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oil) in w hich th e  globules assum e a  spheroidal shape. Gelling tak es place a t  th e  in te r­
face botween th e  sol an d  tho  m edium

One o f th e  pecu liar featu res a ttr ib u te d  to  these  gel pellets is th e ir  tran sp aren cy , 
present only w hen silica is p redom inant.' T hey  aro ex trem ely  h a rd , an d  are  th u s  
capable o f resisting  losses b y  a ttr i tio n  an d  shock duo to  handling.

Vinyl Acetylene. T h is is tho  raw  m ate ria l for neoprene, an d  can be  produced  by  
the controlled polym erization  o f acety lene. A p a te n t  has been tak e n  o u t b y  Phillips 
Petroleum  for tho  recovery  o f th is  m ate ria l from  a  C4 stream  from  certa in  th erm al 
cracking and  ca ta ly tic  dehydrogenation  processes.

An azeotropic ex is ts betw een v iny l acety lene an d  bu tenes 2 w hich is o f m inim um  
boiling po in t, an d  can  th u s  bo sep ara ted  b y  d istillation . A  nu m b er o f so lvents have 
been found w hich selectively absorb  v iny l acety lene from  th o  o th e r C4 hydrocarbons 
and render i t  possible to  o b ta in  i t  in  p u r ity  o f 95% .

In  tho p ro d u c tio n  o f bu tad ieno  by  pyrolysis o f hydrocarbons tho  C4 frac tio n  is 
usually e x trac ted  w ith  am m oniacal cuprous ace ta to  solu tion , in  w hich tho  diolefin 
is selectively absorbed. A cetylenes aro also absorbed  form ing acety lides, b u t  these  
can be separa ted , since th ey  aro v e ry  soluble in  h igh am m onia o r h igh am ine solutions.

Acrolein Compounds. T he ox idation  o f olofins to  acroleins b y  th o  use o f tellu rito  
and selenite ca ta ly sts  is tho  basis o f  a  new  p a te n t. D'. L . S.

579. New Version of Fischer-Tropsch Reaction gives 90% Yields of iso-Parafflns.
V. Haensel. N a t. Petrol. N ew s. (Tech. Sect.), 5.12.45, 37 (19), R . 955.— T his is th e  
report of an  Oil M ission team  to  G erm any, an d  deals w ith  w ork carried  o u t a t  tho  
Kaiser W ilhelm  In s t i tu t  fu r  K ohlenforschung, Muolheim R u h r. B y  m odifying tho  
composition of th e  syn thesis gas for tho  F ischer-T ropsch  reac tion  so as to  o b ta in  a  20%  
excess o f CO over H 2, i t  is possiblo to  produce a  p ro d u c t con tain ing  an  excess o f iso­
paraffins.

Tho reac tion  first p roduces h igher alcohols (prim arily  isobutanol), w hich a re  th en  
dehydrated, an d  th e  resu lting  olefins h ydrogenated  to  tho  iso-paraffins. One step  
synthesis w as achieved b y  com bining a ll th ree  reactions in to  one stage.

A num ber o f ca ta ly sts  have  been  developed w hich a re  su itab le  for th is  reaction , 
m ainly consisting o f th e  oxides o f zinc, tho rium , o r a lum inium , or m ix tu res o f these. 
Tho reac tion  is carried  ou t a t  450° C an d  300 a tm  pressuro, an d  th o  th ro u g h p u t is 
5-10 tim es h igher th a n  th a t  used  in  th e  regu lar process. D . L . S.

Metering and Control.
580. Selection and Application of Refinery Instruments. Part 2. Temperature.
A. Krieg. Petrol. Engr, F eb . 1946, 17 (5), 74.— T he th ree  basic typos of in stru m en ts 
used in  tem p o ra tu re  m easurem ent or con tro l are : (a) th erm o m eter o r th e rm al bu lb  
type ; (6) po ten tio m eter py rom eter or therm ocouple ty p e  ; (c) resistance therm om eter 
or resistance bu lb  typo. I n  section  (a) th e rm al bu lb  ty p es a re  classified as : liquid  
expan sio n ; v ap o u r tension  ; gas filled ; m ercury  filled. In  section (6) po ten tio m eter 
pyrom eters a re  described u n d e r th e  head in g s: electrochem ical p o ten tio m e te r; electronic 
p o ten tio m e te r; electronic ph o to -tu b e  po ten tiom eters. In  section (c) resistance th e rm o ­
m eters a re  described an d  discussed under tw o arrangem ents for circuit balancing—  
viz., m echanically  balanced  an d  electronically  balanced  therm om eters. T he in s tru ­
m ents ind icated  in  th e  sub-sections aro described an d  discussed in  respect o f  th e ir  
characteristics, range  o f scalo, accuracy, perm issible leng th  of tu b in g  (for ty p e  (a)), 
su itab ility  for various ty p es  o f p lan t. Process variab les aro ou tlined  an d  discussed 
from  tho  aspects of cap acity  lag, tran sfer lag, a n d  d istance  lag. Sections on  th erm al 
p o ten tia l and  fu rnace o u tle t con tro l a re  also given. W . H . C.

581. Effect of Measurement Dead Time in Control of Certain Processes. D. P . E ckm an . 
Petrol. Engr, Feb . 1946, 17 (5), 59.— Ono of th e  m ost im p o rtan t facto rs in  au to m atic  
control o f  processes is th e  m an n er in  w hich th e  contro ller m echanism  responds to  
changes in  tho  m easured  variab le . T h is m easuring lag form s an  extensive  p a r t  o f tho  
in p u t-o u tp u t contro ller re la tionsh ip . Investiga tions o f th e  facto rs o f m easurem ent 
of dead tim e an d  dead  zone in  au to m atic  contro l in stru m en ts hav e  been m ade w ith  a 
view to  a iding th e  app lication  of theo re tical and  em pirical d a ta  to  contro l problem s.

O
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Tho m easuring  lag  of a  tem p era tu re  contro ller is com posed o f : (1) tho  lag  o f th e  p rim ary  
e le m e n t; and  (2) tho  lag of th e  contro ller de tecting  m echanism . F o r  th e  purpose of 
these  studies, tw o clossos o f self-balancing po ten tio m eter controllers are  discussed : 
(a) a  periodic action , a n d  (6) a  continuous action , p o ten tiom eter. In  th e  periodic type  
in stru m en t, w hen a n  unbalance o f voltages is p roduced  b y  a  change in  m easu red  tem ­
p e ra tu re  th e  de tecting  m echanism  determ ines th e  am o u n t o f unbalance  a n d  drives a  
voltage d iv ider or slido w ire to  balance ag a in st th e  new  value o f m easured  voltage. 
T he continuous ty p e  of action  p o ten tio m eter uses a  continuous u n in te rru p ted  drive 
(usually electronic) to  o b ta in  th e  balance m easu red  ag a in st s ta n d a rd  voltages. The 
use o f continuous action  in  p o ten tio m eter balancing elim inates a n y  lag  due to  a  re ­
ba lancing m echanism , an d  avoids periodicity , w hereby a  sm all dead  tim e m ay  elapse 
before changes in  contro ller tem p era tu ro  can  be  de tected . I n  o rder to  determ ine th e  
effects o f dead tim e in th e  m easuring system , th e  following tes ts  are described an d  d is­
cussed : (a) tw o-position contro l, b y  w hich all ex traneous facto rs m ay  be elim inated  
from  th e  te s ts  on au to m atic  c o n tro l ; (6) p roportiona l reset contro l. A  contro ller m ay  
be app lied  to  a  process, an d  th e  dev ia tio n  during  a  recovery  from  a  load  change m ay  be 
expected  to  show differences depending on  tho m agn itude  o f th e  dead  zone. T he dead 
zone is usually  defined as th e  g rea tes t range  o f scale values w ith in  w hich changes in th e  
value  of th e  controlled variab le  are  n o t de tected . T he resu lts  given show  th e  im p o rt­
ance of m easuring lag  and  m easurem ent dead  zone in  au to m atic  control. I t  is desirable 
to  m ain ta in  m easurem ent dead  tim e  as sm all as possible, for i t  increases th e  q u a lity  
of contro l, especially on those processes where all o th er lags are  sm all. B y keeping 
d ead  zone sm all, a  reduction  o f dead  tim e  is ob tained  w hich increases q u a lity  o f control.

W . 11. C.

582. Rotameters. W . J .  B eckett. Refiner, Feb . 1946, 25 (2), 91-93.— T he principles 
o f construction  an d  use o f ro tam ete rs  a re  given in  th is  p aper, w hich form s a  p a r t  o f 
S outhern  California M eter A ssociation M eter Courso. A. H . N .

P r o d u c t s . 

Chem istry and Physics.
583. The Oxidation of Liquid Hydrocarbons. I. The Chain Formation of Hydro­
peroxides and their Decomposition. P . George, E . K . R idoal, and  A. R obertson. 
Proc. R oy. Soc. A .,  14 .3 .46 ,185, 288.— T he courso o f th o  low -tem porature  liquid-phaso 
o x idation  o f hydrocarbons th ro u g h  hydroperoxide fo rm ation  an d  subsequen t decom ­
position  has been confirm ed. T he function  o f a  h eavy  m eta l c a ta ly s t is to  increase b o th  
th e  ra te  o f fo rm ation  an d  decom position o f th is  hydroperoxide. T he dependence o f th e  
s ta tio n a ry  concen tra tion  o f hydroperoxide on  th o  ox idation  ra te  an d  th e  ca ta ly st 
concen tra tion  ind icated  th a t  th e  hydroperox ide decom position is im im olecular w ith  
th e  reac tion  velocity  co n stan t d irec tly  p roportiona l to  tho  c a ta ly s t concen tra tion . 
T h is has been confirm ed b y  independent decom position experim ents. I t  is suggested 
th a t  th e  reac tio n  involves th e  breakdow n o f a  “  heav y  m eta l catalyst-hydroperox ide  ” 
complex.

F ro m  a  s tu d y  o f th e  ox idation  ra te s  o f hydrocarbons, alcohols, an d  ketones, an d  the  
ox idation  o f m ix tu res, i t  was found th a t  alcohols a re  th e  m o st re sis tan t to  ox idative  
a tta c k , and , fu rtherm ore, inh ib it th e  cata ly sed  ox idation  o f long-chain paraffins. T he 
ox idation  can n o t therefore proceed th rough  alcohols as p rim ary  in te rm ed iates, an d  th e  
h y d ro x y latio n  th eo ry  is th u s  inapplicable to  these  liquid-phase ox idations. I t  is 
suggested th a t  th e  sequence h y d ro earbon-hydroperox ido-ke tone  rep resen ts tho m ajo r 
course for th e  reac tion  in  th e  early  stages o f th e  oxidation .

F ro m  th e  v a ria tio n  of th e  inh ib ited  ra te  w ith  tim e, a  th eo re tical trea tm e n t has 
enab led  th e  chain  leng th  o f th e  u n inh ib ited  ox idation  to  be determ ined. F o r  instance, 
a t  120“ C th e  chain  leng th  is 142 ±  10. T he “ a c tiv a tio n  energy ”  o f th e  chain  length  
is —13-3 ±  2 k  c a l . : th u s  a t  20° C th e  chain  leng th  w ould have  a  value o f 48,000. F rom  
th is ac tiv a tio n  energy and  th a t  o f  th e  overall reaction , th e  ac tiv a tio n  energy o f th e  
chain  in itia tio n  reac tion  has been found  to  bo 28-2 +  2-5 k  cal.

In  th e  heavy-m eta l ca ta lyzed  ox idation  th e  ra te  is in d ependen t o f th e  ca ta ly s t 
concen tra tion  above a  c erta in  value. T his m ay  be explained b y  th e  hypothesis t h a t  th e
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lieavy-m otal c a ta ly s t b o th  s ta r ts  an d  stops reac tion  chains responsible for h y d ro ­
peroxide form ation. The phenom ena o f positive an d  negative  catalysis follow, 
according to  re la tive  efficiency o f th e  heavy-m eta l c a ta ly s t in  these  tw o reactions.

T . M. B . M.

584. The Oxidation oi Liquid Hydrocarbons. H. The Energy-Chain Mechanism for 
the Thermal Oxidation of Tetralin. P . Georgo an d  A. R obertson . Proc. R oy. Soc. A ,  
14.3.40, 185, 309.— T he liquid-phase ox idation  o f hydrocarbons, w h ere 'th e  p o in t o f th e  
oxidative a tta c k  is a  > C H 2 group, has been show n to  proceed a t  a  ra te  independen t of 
the oxygen pressure and  proportiona l to  th e  square  o f th e  h ydrocarbon  concen tra tion . 
This arises from  a p rim ary  chain  reac tion  w hich gives a  hydroperoxide as th e  p rim ary  
in term ediate. D egenerate  chain  branching, resu lting  from  th e  decom position o f th e  
hydroperoxide, is responsible for a  slow exponential ineroaso in  th e  reac tion  ra to  w ith  
tim e : i t  is less m arked  th e  h igher th e  tem p era tu re .

A t th e  reac tion  tem p era tu res  em ployed (65-120° C) th e  hydroperoxido is th e  p re ­
dom inant ox idation  p ro d u c t, an d  tho  m ajo r kinetic  problem  h as been  to  determ ine 
the n a tu re  o f tho  p rim ary  reac tion  chain. An exam ination  o f th e  k inetic  characteris tics 
of tho inh ib ited  ox idation  has show n th a t  tho  norm al chain  te rm in atio n  is a  unim ole- 
cular reaction  o f th e  chain  carrier, an d  fu rth er, th a t  th e  chains a re  in itia ted  in  a  uni- 
molocular reac tion  o f tho hydrocarbon . These conclusions enable a  un ique  choice to  
be m ade in  favour o f  a n  energy-chain m echanism .

In  th is  case th e  process o f inh ib ition  m u st n o t only be regarded as an  add itional 
means o f te rm in atin g  th e  reac tion  chain, b u t  as a  com petition  betw een th e  h y d ro ­
carbons and  th e  inh ib ito r for th e  chain  carrier in w hich th e  reac tion  w ith  th o  in h ib ito r is 
g reatly  favoured. T . M. B. M.

585. The Oxidation of Liquid Hydrocarbons. HI. The Oxidation of Tetralin in the 
Presence of Benzoyl Peroxide as a Free Radical Chain Reaction. P . George. Proc. 
Roy. Soc. A .,  14.3.46, 185, 337.— T he p ro d u c t o f  th e  benzoyl peroxide sensitized 
oxidation o f te tra lin  is th e  hydroperoxide as i t  is in th e  th erm al an d  heavy  m eta l 
catalysed ox idations. T here  is c lear evidence th a t  th e  reac tion  has a  chain  m echanism . 
As th e  concentra tion  o f benzoyl peroxide is increased th e  ox idation  ra te  rises to  a  
constant value, w hich shows th a t  tho  peroxide b o th  in itia te s  an d  te rm in a tes  th e  
reaction chains. T he ox idation  ra te  is p roportiona l to  tho  first pow er o f tho  te tra lin  
concentration , an d  is characterized  by  a  com plex less th a n  first-order v a ria tio n  w ith  tho 
oxj’gen pressure over th e  en tire  rango o f peroxide concentrations. T his arises from  a  
chain term in atio n  reac tion  w ith  oxygen, a  now featu re  in  liquid-phase oxidations, and  
one which is n o t p resen t in  th e  th erm al oxidation . I n  view o f th e  accep ted  free 
rad ical ch aracte r o f tho  benzoyl peroxide decom position, th is  oxygen term in a tio n  
reaction is th o u g h t to  bo characteris tic  o f a  free rad ical chain  oxidation . A suggested 
m echanism  gives a n  expression for th e  ra te  identical w ith  th a t  o b tained  from  th e  
kinotic investigation .

B y using low peroxide concentra tions i t  has been found th a t  th e  th erm al energy 
chains and  th e  induced freo rad ical chains proceed sim ultaneously.

Decom position experim ents have show n th a t  in oxidizing system s benzoyl peroxide 
decom poses faste r th a n  in solvents in tho  absence of oxygen. U sing th is  and  o th er 
k inetic d a ta , th e  ox idation  chain  leng th  has been found to  be approx im ate ly  230.

T . M. B . M.

586. Compressibility of Liquid Hydrocarbons. E . W . .Jacobsen, E . E . A m brosius, 
J .  W . DashioU, and  C. L . Crawford. Oil Gas J . ,  23.3.46, 44 (46), 109.— T he re la tio n  of 
com pressibility to  A .P .I. g rav ity  for 19 purified hydrocarbons and  oils is considered, 
and  com pressibility  factors for these  are  given a t  several tem p era tu res betw een 30° and  
130° F . A list o f references to  th e  lite ra tu re  is appended. T . M. B. M.

587. Combustion of Liquids from a Free Surface. G. NV K hudyakov , B ull. Acad. Sci. 
U .R .S .S ., Cl. Sci. Tech., 1945, 1115-1126.—A stu d y  was m ade of th e  com bustion  of 
various liquids, including petro leum  p roducts, from  th e  open surface o f a  q u a rtz  vessel 
(62 m m  diam ). Onco established, tho  com bustion ra te  rom ains co n stan t. M easure­
m ent o f tem p era tu re  d is trib u tio n  in  th e  liquid benea th  th e  burn ing  surface indicates 
th a t  thero is no appreciable diffusion o f h e a t dow n in to  th e  bu lk  o f th e  liquid . T he

o  2  '
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velocity  o f com bustion  is increase^ by  p re-hea ting  o f th e  liquid. T he th erm al po ten tial 
o f  th e  evap o ra tin g  surface is a  co n stan t, w hich is characteris tic  for each su b s tan co ; 
for th e  liquids exam ined i t  v aried  from  8580 (e thy l aceta te) to  22,920 (green oil) ca ls./m 2/ 
hour. P e tro leum  p ro d u c ts  lay  in  tho  range  10-12,000 ca ls ./m 2/hour. V. B.

588. The Mechanism o£ the Alkylation of Paraffins. L. Schm erling. J .  Am er. chem. 
Soc., 1945, 67, 1778-1783.— E vidence is p resen ted  in su p p o rt o f a  chain  m echanism  for 
tho  a lky la tion  o f iso-paraffins w ith  defines.

I t  is suggested th a t  tho  i-alky l ester first form ed from  tho  iso-paraffin, by  ad d itio n  to 
th e  define , yields an  ester o f h igher m olecular woight, w hich th en  reac ts  w ith  th e  iso­
paraffin  to  givo tho  observed paraffin  p ro d u c t and  a  new  m olecule o f th e  i-alkyl ester, 
w hich th en  reac ts  w ith  d e fin e  as in  th e  second step , and  th u s  tho  cycle is repeated .

J .  H . P .

589. The Catalytic Dehydrocyclization of Paraffins. H . Steiner. J .  A m er. chem. 
Soc., 1945, 67, 2052-2054.— E x p erim en ts on th o  poisoning o f th o  c a ta ly sts  used in  th is 
reac tion  an d  p a rticu la rly  th e  conclusions d raw n  regarding tho  m echanism  o f th e  
ca ta ly tic  action  are  discussed.

I t  is held  th a t  tho  reac tion  proceeds b y  tw o s ta g e s ; th e  dehydrogenation  of tho 
paraffin  to  d e fin e  being followed b y  th e  cyclization  o f th e  d e fin e  to  a n  arom atic. 
B o th  stages are  affected b y  th o  poisoning of th o  ca ta ly s t. W here tho  poisoning is due 
to  accum ulation  o f polym er, th e  tw o reac tions are  affected to  m uch  th e  sam e ex ten t. 
W hen  w a te r a n d  p a rticu la rly  e thy lene is th e  poison, th e  dehydrogenation  reac tio n  ra to  
is repressed  even m ore th a n  th a t  o f th o  cyclization stage b u t  th e  decline is s till parallel. 
T he a u th o r  argues, in  co n trad ic tion  to  o th er w orkers, th a t  tho  close relationship  
revealed  b y  th e  paralle l effect o f poisons on  b o th  reac tion  ra te s  shows th a t  thoy  p ro ­
ceed on iden tical cen tres o f th e  c a ta ly s t surface. J .  H . P .

590. The Mechanism of Paraffin Isomerization. H . S. B loch, H . Pines and  L. Schm erling. 
J .  A m er. chem. Soc., 1946, 68, 153.— A  sequonco o f reactions is p roposed for th e  iso­
m eriza tion  o f paraffin  hydrocarbons in  tho  presenco of a n  a lum inium  halide c a ta ly s t :—

+  AC], +
E q n . 1. C H 3-CH2-CH2-CH3 +  R  — 4 ?  C H 3-CH-CH2-CH3 +  R H

HCl

E q n . 2. C H j -CH-CH j -CH;, ^  C H 3-CH-CH2 ^  C H 3-C-CH3

C H 3 c h 3

E q n . 3. C H 3-C-CH3 +  C H 3-CH2-CHyCH3 ^  C H 3-CH-CH3 +  C H 3-CH-CH2-CH3

c h 3 c h 3
v  +

Tho chain  in itia tin g  ion R , w hich need be p resen t in  sm all am oun ts only, m ay  bo 
produced  in  several ways— e.g., b y  th e  add itio n  o f hydrogen chloride o r hydrogen 
a lum in ium  ehlorido to  an  d e fin e  p resen t in  th e  paraffin  as im p urity , o r w hich is added  
as such. T he rearrangem en t o f th e  s-b u ty l carbonium  ion (E qn. 2.) is analogous to  th a t  
o f olefines in  th e  presence o f acidic substances, w hilst th o  reac tion  o f E q n . 3 an d  of 
E q n . 1 is sim ilar to  th e  hydrogen-ha logen  in terchange w hich occurs betw een iso- 
paraffins an d  s- o r i-alkyl chlorides in  th e  presence o f a lum inium  chlorifie. H igher 
tem p era tu res  or otherw ise m ore severe reac tion  conditions are  necessary for tho  iso­
m erization  o f n-paraffins th a n  for th o  a lk y la tio n  o f iso-paraffins. T he proposed 
m echanism  is also applicable to  tho  isom erization o f cyclo-paraffins. J .  H . P .

591. Addition of Carbon Tetrabromide and Bromoform to Olefines. M. S. K harasch ,
E . V. Jen sen , an d  W . H . U rry . J .  A m er. chem. Soc., 1946, 68, 154—155.— T he add ition  
reac tio n  betw een  carbon  te trab ro m id e  an d  a n  olefino is in itia te d  e ith e r b y  diacyl, 
peroxides or v isual ligh t, an d  m ono-addition  p ro d u c ts  no rm ally  resu lt. T he reaction
w ith  brom oform  is ex trem ely  slow in  th e  absenco o f th e  peroxide. J .  H . P .

592. Catalytic Alkylation of Chlorobenzenes. G. V erm illion an d  M. A. H ill. J .  Am er. 
chem. Soc., 1946, 68, 190-191.— T he reac tio n  o f cum ene w ith  m onochlorobonzene
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catalysed b y  a lum inium  trich loride  w as stu d ied  as a  new  m eth o d  of a lky la ting  haloben- 
zenes. T he paraisom er is p resen t am ong tho  ehlorocum enos th u s  p repared .

J .  H . P . *

593. Condensation of Aliphatic Alcohols with Aryl Hydrocarbons in the Presence of 
Chlorosulphonic Acid. W . H . C. R ueggeberg, M. L . Cushing an d  W . A. Cook. J .  
Amer. ghem. Soc., 1916, 68, 191-192.— A lkylated  benzenes m ay  be prepared  by  th e  slow 
ad d itio n 'p f 1 mole, chlorosulphonic acid to  a  m ix tu re  o f 1 mole, o f th e  alcohol and ' 3 
moles, o f th e  arom atic  hydrocarbon  a t  ab o u t 10°. Secondary  an d  te r tia ry  alcohols 
react sm oothly , b u t  p rim ary  alcohols in general do no t. Tho m echanism  o f th e  reac tion  
is discussed. J .  H . P .

594. Exchange of Hydrogen and Chlorine between B icyclo-{2  : 2  : 1)-Heptane and 
/-Butyl Chloride. L . Schm erling. J .  Am er. clicm. Soc:, 1946, 68, 195-196.— W hen 
bicyclo-(2 : 2 : l)-h ep tan o  is co n tacted  w ith  i-b u ty l ehlorido a t  0° in  tho  presence of 
alum inium  ehlorido, 2-chloro6ici/c/o-{2 : 2 : l)-h ep tan o  results , a n d  n o t 1 -chloro- 
bicyclo-(2 : 2 : l)-h ep tan e , as w ould bo expected. * J .  H . P .

595. Freezing Points and Polymorphism of the Eight C,H1: Alkylbenzenes. A. E .
Hirscliler a n d  W . B. M. Faulconcr. J .  Am er. chem. Soc., 1946, 68, 210— 213.— E ach  
of the  e igh t isom eric C0H 12 a lkylbenzenes has been p repared  an d  tho  physical p ro p er­
ties investigated . J .  H . P .

596. The Ternary System : /-Butyl Alcohol, Benzene, and Water at 25“. D. R .
Simonsen and  E . R . W ashburn . J .  Amer. chem. Soc., 1946) 68, 235—237.— T he te rn a ry  
system te r tia ry  b u ty l alcohol, w ater, benzene lias been stud ied , a n d  th e  so lub ility  curve, 
refractive index, specific g rav ity , an d  re la tive  viscosities recorded an d  com pared w ith  
those o f th e  corresponding alcohol, w ater, benzeno system . J .  H . P .

597. Reaction of Methylci/c/opentane with Olefines in the Presence of Sulphuric Acid 
and Hydrogen Fluoride Catalysts. H . P ines an d  V. N . Ipatieff. J .  Am er. Chem. 
Soc., 1945, 67, 1631-1638.— T he reac tion  ap p aren tly  involves th e  following : tho 
addition  o f m ethylcyc/opentane to  olefines accom panied b y  ring  expansion and  m ig ra­
tion of a lky l groups w ith in  th e  r in g ; hydrogen  d isproportiona tion  ; isom erization of 
s tra igh t-chain  olefines to  iso-olefines followed by  h y d ro g e n a tio n ; reac tion  o f p a rtly  
dehydrogenated  nap lithene  w ith  cyclo-olefines o r s a tu ra ted  cyclic Tiydrocarbons to  form  
polycyclic olefines o r polycyclic sa tu ra te d  hyd ro carb o n s; depolym erization  an d /o r 
depolyalkylation . J .  H . P .

598. The Addition of Fluorine to Double Bonds. A. L. H enno an d  T. P . W aalkes. 
J . Amer. chem. Soc., 1945, 67, 1639-1640.— Fluorine released b y  th e  spontaneous 
decom position of lead  tetrafluo ride  produced  in  th e  presence o f excess o f a n  olefino 
from lead dioxide an d  hydrogen  fluoride m ay  be tak en  u p  a t  an  olcfinic doublo bond.

Tho possibilities o f tho  reac tion  in fu rth erin g  tho  syn thesis o f sym m etrical com pounds 
such as CHC1FCHC1F are  discussed. J .  H . P .

599. Physical Properties of Thiophene, F . S. F aw cett and H . E . R asm ussen. J .  Am er. 
chem. Soc., 1945, 67, 1705-1709.— Tho following p roperties o f th iophene  have  been 
determ ined on a  sam ple freed from  benzene a n d  o th er im purities : f.p ., b .p . over th e  
range 500-900 m m ., n D, d 4, an d  y a t  20°, 25°, and  30°, specific d ispersion a t  20°, and  
some derived constan ts. F o r  tho  system  th iophene-benzene th e  n™, d 4°, 7;20, an d  f.p. 
wore determ ined  a s  a  function  o f th e  com position.

The purification  of th e  th iophene  is described, b o th  physical an d  chem ical m ethods 
being em ployed. A nalyses w ere m ade using a  m ass spectrom eter, which m ethod  
perm its o f th e  de tection  of as little  as 1 p a r t  o f benzeno in 7000 p a r ts  o f thiopheno 
/and vice versa). J .  H . P .

600. The Reaction of Phenanthrene with Ethyl Diazoacetate. N. L. D rake  an d  T . R . 
Sweeney. J .  Org. Chem., 1946, 11, 67-74.— Tho ad d itio n  o f e th y l d iazoace ta te  to  an  
ethylenic linkage yields a  pyrazolino carboxylic ester, w hich evolves n itrogen  a t  e levated  
tem pera tu res an d  form s a  de riv a tiv e  o f e th y l cycfopropanecarboxyiato. The reac tion  
has been ex tended  to  arom atic  hydrocarbons such a s  benzene, n aph tha lene , m esity lene.
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durene, and , in  tho  p resen t w ork, to  phonanthrene. I f  tho  n a tu re  o f th e  arom atic 
precludes ad d itio n  to  a  n o n -su b stitu ted  carbon  atom , a  rearran g em en t p ro d u c t o f tho 
oicyclic ester is ob tained, a n d  n o t th e  bicyclic este r itself. T he p ro d u c t in  tho  case of 
p honan th rene  is e th y l d ibenznorcaradieneoarboxylato , tho s tru c tu re  o f w hich is proved ; 
th e  p roperties o f th e  acid are described. C. N . T

601. Phenylation oi Some Hydrocarbons with a Phenyl Halide Activated by an Alkali 
Amide. R . A. Seibert an d  F . W . B ergstrom . J .  Org. Chcm., 1945, 10, 544-550.— 
A nu m b er o f factors influencing th e  following ty p e  o f reaction , rep o rted  b y  W righ t and 
B ergstrom  (J . Org. Chcm., 1930, 1, 179), have  been stud ied , a lthough  no im provem ent 
in th e  y ield was effected :—

K N H . in
(C6H 5)3CK +  C6H 5C1 >  (CeH 5)4C +  KC1.

Tho m echanism  o f tho  ca ta ly tic  effect o f a lkali am ides is unknow n, b u t  a  num ber of 
possibilities have  been  suggested. P o tassium  am ide, a lthough  hav ing  approxim ately  
th o  sam e ca ta ly tic  effect as s&dium am ide, gives sligh tly  b e tte r  yields o f tetrapheny l- 
m ethane  owing to  its  g rea ter so lubility  in liquid am m onia. Chlorobenzene appears to 
bo th e  b es t halide for th e  reac tion  : tho  fluoro-com pound does n o t reac t u n d e r th o  con­
d itions used, th e  brom o-com pound has a  ra th e r  h igh  freezing po in t, w hilst th e  iodo- 
com pound gives rise to  extensive ta r  form ation.

M any hydrocarbons hav in g  tw o or th ree  groups a tta ch e d  to  a  m othano carbon  atom , 
an d  w hich aro capable o f form ing sa lts  w ith  th e  a lkali am ides, can  be cata ly tica lly  
p h en y la ted  in  accordance w ith  th e  general procedure. F o r  exam ple, diphenjd- 
m ethy l-po tassium  is p h en y la ted  to  tri-  an d  te tra -p h en y lm eth an e , 9-fluorylpotassium  
to  9-phenylfluorene an d  9 : 9-diphenyIfluorene, a n d  9-phenyl-1 : 2-benzofluorylpotas- 
sium  to  9 : 9-d iphenyl-1 : 2-benzofluorone. A ttem p ts  to  replace tho  K  of (Ct H s)3CK 
w ith  ary l groups o th er th a n  phenyl hav e  so fa r m et w ith  failuro.

Po tassium  am ide reac ts  w ith  brom obenzene in  cyclohoxylamine to  form  cyclo- 
hexylanilino an d  a  substance  w hich appears to  be cyciohoxyldipflenylamine.

C. N . T.

602. Fundamentals of Consistency and Viscosity. P a r t  3. J .  J .  B ikerm an. Refiner, 
Feb . 1946, 25 (2), 72-78.— In  th is  concluding p a r t  th ix o tro p y  an d  tho  effect o f  tem ­
p e ra tu re  on consistency are  discussed. D ifferent incidental m ethods of tes tin g  for 
consistency are  described a t  th e  end of tho  paper. A. H . N .

603. Molecular W eights of Viscous Hydrocarbon Oils : Correlation of Density with 
Viscosities. A. E . H irsclilor. J .  In s t. Petrol., M arch 1946, 32 (267), 133-161.— 
M olecular w'oights o f lu b rican t fractions havo been corre lated  w ith  k inem atic  viscosities 
a t  100° and  210° F ., using  a  m odified K e ith  and  Roess c h a r t ; an d  w ith  th e  d ensity  a t 
25° C. an d  v iscosity  a t  210° F . B y  com bining these  tw o ch arts  a  correlation  betw een 
these  four physical co n stan ts is developed w hereby an y  two m ay  be used  to  estim ate  
values o f th e  o th er tw o. B ased on th is  ch art, a  sim ple eq uation  h as been developed 
for calcu lating  th e  m olecular w eight from  viscosity  d a ta , applicable to  oils w ith  viscosity 
indices betw een —50 an d  120. U sing published d a ta  on  lu b rican t fractions, and 
sy n th e tic  hydrocarbons in  th e  lub rican t range, theso correlations a re  ev aluated  and 
com pared w ith  prev iously  proposed correlations o f m olecular w eights w ith  viscosity  
d a t a ; th e  accuracy  o f  th e  la t te r  is show n to  bo qu ite  dependen t on  tho  v iseosity - 
tem p era tu re  behav iour o f th e  oils. Tho d a ta  on  sy n th e tic  hydrocarbons ind ica te  th a t  
tho  v iscosity -d en sity  correlations are m uch  m ore sensitive to  com position th a n  the 
v iscosity  c o rre la tio n ; th e  la t te r  is therefore recom m ended when tw o viscosities are 
available. C onsideration of a  large nu m b er o f lub rican t fractions ind ica te  th a t  tho 
average com position is sufficiently uniform  th a t  tho  v isco sity -density  correlations will 
give sa tis fac to ry  resu lts  in  m o st cases ; very  naph then ic  sam ples should, however, no t 
bo eva lu a ted  on  tho  v isco sity -d en sity  ch arts, unless th e y  are  especially p repared  for 
th is  class o f oils. T he corre lation  m ay  be used  to  estim a te  v is lco, v isal0, o r density , 
given tw o o f th e  th ree  c o n s ta n ts ; th e  accuracy  possible for oils o f different origins is 
ind icated . A. H . N.

604. Thermodynamic Properties of Solid and Liquid Ethylbenzene from 0° to 300° K. 
R . B . S co tt a n d  F . G. Brickw edde. B ur. Stand. J .  Res. W ash., Dec. 1945, 35, 501.—
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The following properties o f a  sam ple o f h igh -purity  e thylbenzeno w ere m easured  : 
(1) specific h e a t o f  solid an d  liqu id  from  15° to  300° K ; (2) trip le -po in t tem p era tu re  
(-9 5 -0 0 5  i  0-010° C for pu re  e thy lb en zen o ); (3) h ea t o f fusion (86-47 in t. j g"1) ; (4) 
heat o f vaporization  a t  294° K  (400-15 in t. j g"1) ; an d  (5) v apour prossuro from  273° 
to 296° K . W ith  these  experim ental d a ta , th e  en tha lpy  and  en tro p y  o f th e  solid and 
of th e  liquid in  th e  range 0° to  300° K  wero calculated . T . M. B . M.

605. Heats, Equilibrium Constants, and Free Energies of Formation of the Acetylene 
Hydrocarbons through the Pentynes to 1500° K. D. D . W agm an, J .  E . K ilpatrick , 
K . S. P itzer, and  F . D . R ossini. B ur. S tand. J .  Res. W ash., Dec. 1945, 35, 407.— 
Values are p resen ted  for th e  following therm odynam ic p roperties for acetylene, 
propyne (m ethylacotylene), 1-butyno (ethylacetylono), 2-butyne (d im ethylacetylcne), 
1-pentyno (n-propylacetylene), 2 -pentyne (m ethylethylacetylono), and  3 -m ethy l-l- 
butyno (isopropylacetyleno), in  th e  gaseous s ta te , to  1500° K  : th e  h eat-co n ten t 
function, (H 0-H °o) /T  ; tho  free-energy function , (F°-H °0) /T  ; tho  en tropy , S ° ; th e  
heat con ten t, ; th o  h e a t c ap acity , C°P ; tho  h e a t o f fo rm ation  from  tho
elements, A H f° ; th e  free energy of form ation from  th e  elem ents, A F f° ; an d  tho 
logarithm  o f th o  equilibrium  co n stan t of form ation  from  tho elem ents, log 10 K f.

E quilib rium  co n stan ts an d  concentra tions o f com ponents a re  given in tab u la r  and 
graphical form  for th e  isom erization o f th e  tw o bu tynes an d  if  th e  th ree  pen tynes as a  
function o f tem p era tu re  to  1500° K . E quilib rium  co n stan ts a re  also given in  tab u la r  
and graphical form  for tho  dehydrogenation  o f e th an e  to  cthylono to  acetylene, of 
propane to  p ropylene to  propyne, o f n -b u tan e  to  1-butene to  1-butyne, an d  o f n -pen tane  
to 1-pentene to  1-pentyne. T . M. B. M.

608. The Heat Capacity and Entropy, Heats of Fusion and Vaporization and the Vapour 
Pressure of Butene —1. The Zero Entropy of the Glass; the Entropy of the Gas from 
Molecular Data. J .  G. A ston, H . L. F in k , A. B. B estu l, E . L . Pace, a n d  G. J .  Szasz. 
J . Amer. chcm. Soc., 1946, 68, 52-57.— Buteno-1 has been crystallized  for tho  firs t tim e 
and th erm al d a ta  o b ta ined  dow n to  11-5° K . T he calorim etric  en tro p y  o f th e  ideal 
gas has boon used in  conjunction  w ith  assum ed m olecular d a ta , to  calculate two 
a lternative  values o f th e  b a rrie r h indering th e  m u tu a l re la tive  ro ta tio n  o f th e  e th y l and  
vinyl groups. J .  H . P .

607. The Heat Capacities, Heats of Transition, Heats of Fusion and Entropies of ci/clo-
Pentane, Methylcj/cZopentane and Methylei/cfohexane. D. R . D ouslin  and  H . M. H uff­
m an. J .  A m er. chcm. Soc., 1946, 68, 173-176.— H e a t cap acity  d a ta  on 'cyclopentane, 
m ethylcyciopentanc an d  methylci/ciohexano have  been  ob tained  over th e  range 12 to  
300° K . M elting p o in ts  and  tran sitio n  tem pera tu res, h ea ts  o f fusion an d  tran s itio n  
determ ined and  en tro p y  values for th e  liquid  s ta te  a t  298-16° K  were calculated

J .  H . P .

608. Physical Chemical Properties of the 2 : 3-Butanediols. J .  W . K now lton, N . C. 
Schieltz, a n d  D. M acmillan. J .  Am er. chem. Soc., 1946, 68, 208-209.— T he diastereo- 
isomeric 2 : 3 -bu tane diols have  been ob tained  in a  high degree o f p u r ity  and  th e ir  
physical p roperties investigated . J .  H . P .

609. Physical Properties and Chemical Constitution. Part IX. Aliphatic Hydro­
carbons. A. I .  Vogel. J .  chem. Soc., Feb . 1946, 133.— New experim ental d a ta  for th e  
parachors an d  re frac tiv ities o f th e  norm al hydrocarbons (n-pentane to  n-hexadecane) 
and certa in  b ranehed-chain  hydrocarbons a re  presen ted . T he d a ta  for th e  norm al 
paraffins give for C H 2, P  39-98, R 0 4-618, R D 4-643, R P 4-687, R a, 4-731, a n d  M n|0* 20-63. 
By com bining these  figures w ith  those  deduced in  P a r t  V I I I  (J . chcm. Soc., 1943, 638), 
the following figures for CHa, H , and  C (in CH2) have  been ob tained  :

P . Rc. R d- R f . Ro'- Mng>\

CHa . 40-02 4-624 4-647 4-695 4-735 20-59
H 15-7 1-026 1-028 1-043 1-040 -2 -4 6
C (in CHS) . 8-6 2-572 2-591 2-601 2-655 25-71

T. M. B. M.
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610. Stability of D.D.T. and Related Compounds. E . E . F leck  an d  H . L . H aller. 
J .  Am er. chem. Soc., 1946, 68, 142-143.— T he action  o f ca ta ly sts  such as iron, chrom ium , 
anhydrous ferric chlorido, an d  a lum inium  chlorides in e lim inating  hydrogen  chloride 
from  D .D .T . is discussed. T he decom position is inh ib ited  b y  certa in  so lven ts and 
o th er im purities p resen t in th o  techn ical grade. T heir rem oval on furtlior purification 
ofithe  m ate ria l m ay  lead  to  an  ap p aro n t in stab ility  o f th e  D .D .T ., since con tam ination  
w ith  traces o f ca ta ly tic  m ate ria l m ay  easily resu lt in a ir-d ry ing  an d  o th er operations. 
An explanation  is th u s  offered for th e  belief th a t  pu re  D .D .T . is less stab le  tow ards 
h e a t th a r^ is  tho  technical grade. J .  H . P .

611. Bromine Analogs Of D.D.T. S. J .  Cristol an d  H . L . H alle r, J .  Am er. chem. Soc., 
1946, 68, 140-141.— T he p rep ara tio n  of l-trib rom o-2  : 2-bis-(p-chlorophenyl)-ethane (I) 
an d  l-trib rom o-2  : 2-bis-(p-brom ophenyl)-ethane (II) b y  th e  su lphuric  acid-catalysed 
condensation  o f b rom al w ith  th e  ap p ro p ria te  lialobenzene is described. Com pound 
(I) is fa irly  stab le , and  h as m .p . 146-147° C. C om pound (H ) is very  unstab le . B oth  
(I) and  (II) elim inate  hydrogen brom ide in alcoholic alkalies to  form  th e  corresponding 
olefines, th o  ox idation  o f w hich to  th e  pp '-d ihalobonzophenones locates tho  position  of 
th o  ring  halogen atom s. D in itro -deriva tives o f (I) a n d  (II) have  also been prepared .

J .  H . P .

Analysis and T esting.
612. Assembly and Calibration of a Density Balance for Liquid Hydrocarbons. A. F.
F o rz ia ti, B. J .  M air, an d  F . D . R ossini. B u r. S tand. J .  Res. TI'asA., Dec. 1945, 35, 
513.— Tho assem bly and  calib ra tio n  are  described o f a  den sity  balance for rap id ly  
m easuring  th e  densities o f liqu id  hydrocarbons on sam ples as sm all as 9 m l in volum e. 
T ho rep roducib ility  o f th o  m easurem ents is ¿0-00002  to  ¿0-00003  g/m l, a n d  the  
overall u n c erta in ty  is estim a ted  to  be  ab o u t ¿0-00005  g/m l. T . M. B . M.

613. Kinematic Viscometer for Opaque and Very Viscous Liquids. E . H . Zeitfuehs. 
Oil Oas J . ,  12.1.46, 44 (36), 99.— An in stru m en t has been developed for determ ining 
tho  viscosities o f very  viscous, opaque liquids, especially useful in tho  rango of 1000-
75,000 cs. I t  consists o f an  enlarged glass b u lb  from  w hich ex ten d  cap illary  tubes 
ubove an d  below. D rainage effects, w hich lim it accuracy, have been m inim ized by  tho 
use o f a  horizon tal tu b u la r re se rv o ir ; a n d  a  siphon m akes loading convenien t and 
precise. A bou t 1 m l o f sam ple is in troduced  th ro u g h  th e  enlarged bulb , an d  the  
ap p a ra tu s  m an ip u lated  so th a t  th e  tim e of passage of th e  m eniscus o f  th e  sam ple 
botw een tw o m arks on tho  sm all v e rtica l b u lb  is no ted . T he k inem atic  v iscosity  is 
calcu la ted  from  a  given form ula. T ests w ith  various pe tro leum  liquids o f know n 
viscosities have estab lished  th a t  th e  d iam eter o f  th e  ho rizon tal tu b e  is such th a t  n e ither 
“ d rainage ”  no r surfaco tension  differences h a d  an  appreciable effect on  accuracy of 
results .

D im ensions o f th e  in stru m en ts  aro de term ined  b y  th e  range of viscosities' to  bo 
determ ined , final ad ju s tm en ts  to  oxact values o f  co n stan ts aro m ade b y  changing tho 
volum e of th e  lower bulb slightly  o r b y  locating  g rad u atio n  lines du rin g  calibra tion . 
C alibration  is m ade w ith  liquids o f know n k inem atic  viscosity , th e  flow tim e in  any 
given v iscom eter being lim ited  to  betw een 100 an d  600 sec. G. A. C.

614. Evaluation and Manufacturing Methods of Ball- and Roller-Bearing Greases.
A. E . H ickel. Refiner, Fob. 1946, 25 (2), 61-64.— T he A nnu lar B earing  E ngineers 
C om m ittee (ABEC) bearing  te s t  is c ritica lly  discussed, an d  i ts  deficiencies on  long- 
period  use o f th e  bearing  are  ind icated . Tho different effects o f tom pora tu re  on 
d ifferent greases a re  outlined. R esu lts o f different bearing  greases m ade in  a  sim ple 
tes tin g  m achine equ ipped  w ith  S K F  ball bearings a re  show n photograph ically . These 
bearings were held  in  a  sleeve-type housing; an d  could be operated  a t  various tem p era ­
tu res , speeds, an d  pressures. A n a u to m a tic  rh e o sta t contro lled  th e  box w hich enclosed 
th e  bearing  m achine, and  each  bearing  housing  w as equ ipped  w ith  a  therm ocouple  for 
read ing  tem p era tu res on a  p o ten tiom eter. T he bearing  a n d  box  tem p era tu res wero 
tak en  every  half-hour; T he speed w as 966 r.p .m ,, o r equ iva len t to  75 m iles/h r and
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the load was 100 p.s.i. P ho tographs show th o  conditions o f th e  grease an d  bearings 
a fter 10,000, 13,000, an d  25,000 m ile-runs. R esu lts  o f te s ts  on greases m an ufactu red  
by different m ethods and  hav ing  d ifferent co n stitu en ts a re  p resen ted . A . H . N .

615. Petroleum Research Goes Electronic. R . Sneddon. Petrol Engr, N ov. 1945, 
17 (2), 59.— A descrip tion  o f physical m ethods of te s t  involving electronic applications 
is given, to g eth e r w ith  th e ir  su itab ility  for analysis and  contro l in  tho  pe tro leu m  
industry.

Tho electronic m icroscope uses a n  electron beam  to  illum inate th e  specim en, which 
eventually  is m ade v isible on  a  fluorescent screen ; m agnifications o f ab o u t fifty  tim es 
greater th a n  those  w ith  th e  h ighest power ligh t m icroscope can  be  ob tained. I t  is 
thought th a t  th is  in stru m en t will bo o f use in  help ing to  solvo problem s depending on 
m inute s tru c tu ra l differences in  such m echanism s as isom erization, po lym erization , 
catalysis, etc.

Tho m ass spectrom eter depends on th e  deflection, b y  m eans of a  m agnetic  fiold, of 
ionized particles o f  th e  m olecules o f a  m ix tu re , according to  th e ir  m ass. B y  am p li­
fication th e  stream s of ions are m easurod b y  a  series of galvanom eters, an d  th e  deflec­
tion recorded photographically  as a  spectrum . T he m ass spec trom eter lends itse lf 
adm irably to  th e  detection  o f im purities, d ifferontation  of isom ers, an d  m ost gaseous 
hydrocarbons, an d  should  theroforo be  o f g roat value  to  th e  pe tro leum  in d u stry .

Tho omission spectroscope depends on tho  fac t th a t  w hen a  substance  is burned , th e  
character o f th e  ligh t evolved can  be used to  determ ine its  com position, a n d js  a t  p resen t 
prim arily ad ap ted  to  th e  identification  o f m eta ls and  alloys. W hen  q u a n tita tiv e  
results aro needed, th o  op tica l d en sity  o f th e  significant sp ec tru m  lines a re  m easured  on 
a densitom eter an d  com pared w ith  those of know n sam ples o f sim ilar com position. 
In  tho contro l o f refining processes th is  in stru m en t is used for th e  exam ination  of 
catalysts fo r traces o f m etals.

X -ray  d iffraction is m ain ly  used  for th e  s tu d y  of crystalline  substances, b u t  h as 
been found of g roat value in  th o  iden tification  o f inorganic deposits on  engine p a rts , as 
well as de term ina tion  o f m olecular w eights and th e  s tu d y  of lubrication  and  lubrican ts.

In fra-red  absorption . Tho sensitiv ity  o f th is  m edium  is largely due to  tho  fa c t th a t  
in th e  spec trum  of electro-m agnetio- frequencies th e  range from  1-30 m icrons (the 
infra-red area) corresponds closely to  th e  v ib ra tio n  frequencies o f a to m s or groups of 
atom s in  th e  hydrocarbon  molecule. T his in stru m en t quickly  identifies hydrocarbons 
in th e  gaseous, liquid, or solid form  in m ix tu res, an d  is therefore valuable for q u a lita ­
tive and  q u a n tita tiv e  analysis o f hydrocarbons w hen th e  nu m b er o f com ponents is 
lim ited to  ab o u t ten . Tho s tu d y  of ju n c tio n al groups w ith in  molecules, as well as th e  
identification o f th e  m olecules them selves, is also a n  im p o rtan t app lication  o f tho 
instrum ent. .  T . M. B . M.

616. Neutralization Number Test ior Additive Oils is Subject to Misinterpretation. D . P.
T hornton. N a t. Petrol. News., Tech. Sect., 7.11.45, 37 (45), R . 885.— A sum m ary  is 
presented o f tho  five papers rep resen ting  th e  v iew s'o f industria l, tu rb in e , an d  a u to ­
m otive engineers, received in response to  a  questionnaire m ade by  tho A.S.T.M . Sub- 
Com mittee on N eu tra liza tio n  N um ber an d  Saponification.

On tho in dustria l side, n eu tra lization  num bers are com m only used in  checking used  
non-additivo oils for de terio ra tion . H a lf  tho  replies show  th a t  oil is renew ed w hen a  
m axim um  lim it has been reached, th e  lim its range from  0-20 to  2-0, th e  m ajo rity  
favouring a  narrow er range of 0-7-1. T he o ther h a lf  o f th e  users a re  d iv ided  betw een 
tlioso who use th e  ra te  o f increase in  n eu tra lization  num ber an d  those who use  b o th  a 
m axim um  lim it an d  tho  ra te  o f increase, as ind ica ting  th e  degreo of oil de terio ra tion . 
In  th e  caso of add itiv e  oils, users do n o t app ear to  be well versed in th e  use and  behaviour 
of th is type  in service, b u t  ap p aren tly  th ey  realize th a t  unusual n eu tra lization  num bers 
for add itive  ty p e  oils a re  n o t im p o rtan t, p rovided these  oils are  superior to  non- 
additivo oils for som e services.

T he v iew point o f tho  tu rb in e  in d u stry  shows th a t  n eu tra lization  num bers a re  gener­
ally used as a  facto r in  dotex-mining when a n  un inh ib ited  oil should  be sw eetened or 
discarded. W hen inh ib ited  oils aro used, th e  n eu tra lization  num ber is n o t considered 
satisfactory, as th e  changes a re  only very  slight. In te rfac ia l tension  te s ts  are  definite, 
and p red ic t breakdow n long before th e re  is a  change in  th e  neu tra liza tio n  n u m b e r; 
where in terfacial tension  ap p a ra tu s  is n o t available, th e  saponification value is a  good
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su b s titu te , ns there  is a  d irec t corre lation  betw een th e  two. O ther tes ts  also considered 
m ore sa tis fac to ry  th a n  neu tra liza tio n  num bers aro described, particu la rly  foam ing and 
sludging tendencies. T he b est perhaps is th e  p resen t tu rb ine-o il-s tab ility  tes t, m odified 
to  include appearance o f tho  oil an d  ca ta ly s t coils, in add ition  to  th e  neu tra liza tio n  and 
saponification num bers. T his is described an d  fully  discussed. W hen  ru s t  and 
ox idation  inh ib ited  oils a re  observed during  th is  te s t  rem arkable  differences becomo 
ap p aren t w hich are  n o t show n b y  th e  neu tra liza tio n  num ber.

In  th e  au tom otive  in d u stry  g rea ter confusion in  in te rp re ta tin g  neu tra lization  
num ber appears to  ex is t th a n  in  th e  o th er tw o groups. Two aspects a re  ap p aren t, and 
aro discussed : those  o f th e  m echanical an d  those o f th e  service engineers. To the 
form er in te rested  solely in  design an d  m anufactu re , neu tra liza tio n  num ber is o f no 
v a lu e ; its  value to  th e  service engineer becom es a p p aren t la te r. L ack o f correlation 
betw een n eu tra lization  num ber o f th e  oil in  service and th e  condition  o f th e  engine 
fu rth e r confuses engineers. T h is is discussed in  re la tion  to  th e  tab u la te d  d a ta  of used 
oil analyses an d  condition  of engine p a rts . I t  is show n th a t  th e  te s t  value of a n  oil is of 
in te res t to  service engineers p rov ided  th a t  inform ation  concerning ty p e  an d  com posi­
tio n  of th e  base  oils and  add ition  agen ts is available. T abu lations : analyses o f two 
different oils o p erated  in  th e  .same typo  of gasoline-engine equ ipm ent un d er th e  same 
ty p e  o f norm al road  operation  an d  analysis o f six oils ru n  in  G.M. 71 diesel engine, are 
discussed from  tho  sam e aspect. Such d a ta  are  availab le  in  following th e  changes 
th a t  ta k e  place in  service, p rov ided  know ledge of th e  ty p e  of oil and  add itiv e  involved 
is available.

I t  w ould ap p ear th a t ,  in  general, in d u stry  is n o t v e ry  fam iliar w ith  th e  service 
behaviour o f ad d itiv e  ty p e  oils, an d  th ere  is  a  danger th a t ,  th rough  m isunderstandings, 
neu tra liza tio n  n u m b er specifications m ay  becom e sufficiently restric tiv e  to  co n stitu te  a 
b a rrie r to  ad equate  developm ent o f these  h eav y -d u ty  oils. I t  h as been d em onstra ted  
th a t  n eu tra lization  nu m b er is a n  in ad eq u ate  c riterion  for p red ic tin g  tho  useful life of 
oils contain ing add itives, especially ox idation  inh ib ito rs. W . H . C.

Crude Oils.
617. The Desalting of Petroleum Oils. G. A rm istead , J r .  Oil Gas J . ,  23.3.46, 44
(46), 81.— A discussion is p resen ted  on th e  difficulties occasioned in refinery processing 
b y  th e  presence o f sa lt in crude oil, and  on th e  m eans em ployed for desalting .

T he presence of sa lt in  crude oil causes deposits in  tw o places in refining u n its  :
(a) w here w a ter is being  ev ap o ra ted  from  th e  crude, causing sa lt deposits, an d  (6) 
w here cracking conditions p revail, depositing  sa lt on tu b e  walls, e tc ., w ith  o r w ithou t 
coke. H ydrolysis o f sa lts  such as m agnesium  chloride, releasing hydrochloric  acid, 
occurs a t  o rd in ary  d istilla tion  tem p era tu res , an d  th e  acid  m u st be neu tra lized  to  
p rev en t corrosion.

F o u r m ethods for sa lt rem oval are given : (a) w a ter flashing ; (6) w ater w ashing and 
se ttlin g  ; (c) w a ter w ashing and  electrical p rec ip ita tio n  ; an d  (d) p ropane  deasphalting  
(a m qdification o f th e  process em ployed for lu b ricatin g  oils). E ach  of those m ethods is 
described an d  d iagram s of th e  p la n t used a re  included. A lis t o f references to  the  
lite ra tu re  is appended . T . M. B . M.

Gas.
618. Liquified Petroleum Gas Sales in 1945 up to 21-4 per cent over 1944. G. G. Oberfell 
an d  R . W . Thom as. Oil Gas J .,  12.1.46, 44 (36), 64.— Sales ip  1945 o f liqu id  gas 
exceeded 1 billion gal, an  increase o f 21-4%  over 1944, dom estic usage accounting  for 
over h a lf  a  billion gal. D istrib u to rs have  erected  new  b u lk  sta tio n s, an d  new  eq u ip ­
m en t h a s  been  ordered to  m eet th e  expected  increased dem and. O ver a  q u a rte r  o f a  
billion gal w as used as ind u stria l fuel, a  4-8%  increase over 1944, U tility  com panies 
have  increased th e ir  gas-producing cap acity  b y  installing  liquified pe tro leum  gas 
facilities, th is  accounting for 60 m illion gal, an  increase o f 25-6%  over 1944. F o r the  
p roduction  o f chem icals, 220 m illion gal o f  C , an d  C, hydrocarbons were used, an  
increase o f 48-8% , and large q u an tities have  gone in to  m oto r fuel.

T he Liquified P etro leum  Gas Assoc h as  continued active  in p rom oting  safety
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regulations. I t  is e stim ated  th a t  th e  q u a n tity  o f C3 an d  C4 hydrocarbons produced  
represents only 10%  of am o u n t available.

R ecent developm ents havo been  used  for flam e cu ltiv atio n  (weed destruction) and 
controlled a tm osphere  annealing  w ith  rad ian t-tu b o  furnaces. G. A. C.

Engine Fuels.
619. Utilization of Non-petroleum Fuels in Automotive Engines. J .  T . D uck and  C. S. 
Bruce. B ur. S tand. J .  R es . W ash., Dec. 1945, 35, 439.— A num ber o f  su b s titu te  fuels 
and b lends w ere te s ted  to  determ ine th e ir  re la tive  efficiency in  th e  operation  o f comm on 
types o f engines. T he te s ts  show ed th a t  tho  m axim um  pow er developed w ith  alcohol 
and w ith  som e of tho  o th er fuels w as sligh tly  g reater th a n  w ith  gasoline. Tho specific 
fuel consum ption  w ith  th e  v arious fuels was approx im ate ly  in  inverso p roportion  to  th e  
heat o f com bustion o f th e  fuel used. A nalysis show ed th a t  th e  m ix tu re  d is trib u tio n  
was less un iform  w ith  th e  su b s titu te  fuels th a n  w ith  gasoline. T ests m ade w ith  low- 
proof alcohols show ed th a t  an  engine can  bo operated  on b lends as low as 70 proof, b u t  
it  is o rd inarily  im practical to  use a  blend m uch below 190 proof because of tho excessive 
volume required. T . M. B . M.

620. Sulphur Compounds from Panuco Gasoline II. W . F riedm ann  an d  C. R odriguez. 
Refinerf Feb ., 1946, 25 (2), 53-60.— T h e  tre a tm e n t o f a  p a rticu la r gasoline sludge w ith  
different reagen ts to  isolate th e  su lp h u r com pounds from  it  is given in  full, com paring 
results w ith  those  o f previous investigators. T h u s tre a tm e n t w ith  m ercuric chloride 
isolated tho  com pounds, all cyclic sulphides, a fte r repea ted  crystallization , trea tm e n t 
w ith sodium  sulphide or hydrochloric  acid and  steam  d istillation , d ry ing, a n d  rectifica­
tion. T he properties o f tho  com pounds and  tho  chem istry  o f th e  com plexes m et aro 
detailed.

Sulphur com pounds of su lphuric acid  an d  phosphoric acid  trea tm e n t o f sludges are 
also discussed. T he use  o f perchloric acid  is finally stud ied . T he p o ten tia l value 
of th e  sludge a s  raw  m ate ria l for th e  organic chem ical in d u stry  is indicated .

b A. H . N.

621. The Blending Octane Numbers of 2 : 5-Dimethylfuran. H . B. N isbet. J . In s t.  
Petrol., M arch 1946, 32 (267), 162-166.— Following a  review  of tho  th eo ry  o f knocking 
com bustions and  th o  influence o f th e  chem ical n a tu re  o f th e  fuel thereon, inductive  
reasoning suggests th a t  2 : 5-dim etliylfuran should hav e  h igh-blending octane num bers 
in adm ix ture  w ith  basis fuels o f low octane num ber. T he resu lts  o f engine te s ts  con­
firm th is. A. H . N-.

622. The Story of Ditsopropyl. R . C. Alden, F . E . F rey , H . T. H epp , an d  L . A. 
McReynolds. Oil O a s J .f 9.2.46, 44 (40), 70.— D itsopropyl (2 : 3-d im ethy lbu tane) is a  
hexane of h igh  octane nu m b er w ith  m edium -high vo la tility , boiling p o in t 136-4° b , and 
Reid v apour pressure  o f 7-35 lb.

I t  occurs n a tu ra lly  in  crude oil in sm all am ounts, an d  w as first m an u factu red  on a  
large com m ercial scale b y  Phillips P etro leum  Co. in A ugust 1944. E th a n e  an d  propane 
are sub jected  to  low -pressure cracking to  produce ethylene, an d  n -b u tan e  is isom erized 
to  isobutane. T he e thy lene an d  isobu tane  are  th en  reac ted  to g eth e r in th e  presence o f 
an  alum inium  chloride c a ta ly s t to  y ield diisopropyl. I n  th e  absence o f c a ta ly sts  and  
a t  high tem p era tu res  an d  pressures neohexane is form ed instead.

The chem istry  o f th e  process is discussed and  equations are  given ind icating  th e  
probable course o f th e  reaction . T he effects o f reaction  variables, feed com position, 
etc., a re  d ea lt w ith  in  some detail.

D iwopropyl concen tra tes con tain ing  upw ards o f 93%  of th e  hydrocarbon  are  read ily  
obtained b y  frac tiona tion  of th e  a lky la tes. T he p u re  hexane w ith  4 m l. T .E .L . h a s  an
A.S.T.M. av ia tio n  ra tin g  of 113-2 octane num ber, while i ts  w eighted b lend ing  value  
(plus 4-0 m l T .E .L .) varies from  117-0 to  112-6, w ith  average value o f 114-3.

The supercharged rich -m ix tu re  blending ra tin g  of diisopropyl w ith  4-0 m l T .E .L . 
varies from  200-9 to  167-0% o f i ts  pow er ob tained  w ith  S reference fuel, th e  average 
value being 1S2-7. ^



1 8 6  a ABSTRACTS.

623. Effect of Fuel Properties on Diesel-Engine Performance. F . G. Shoem aker and
H . M. Gadibusch. Oil G a sJ .,  12.1.40, 44 (36), 74.— Correlation o f chem ical an d  physical 
p roperties o f a  gas oil w ith  a c tu a l engine perform ance is n o t alw ays possible, th u s  ignition 
q uality  is ra te d  by  engine-test m ethods. Tho tran sfo rm atio n  o f th e  h e a t co n ten t o f the  
fuel in to  m echanical pow er takos place in th ree  d istin c t phases, a s  show n b y  ind icato r 
diagram s. A period o f ignition  delay  is followed b y  one of rap id  pressure  rise, and  
finally rem ainder o f in jec ted  fuol continues to  b u rn  a t  a  slower speed for somo tim e un til 
po ly trop ic  oxpansion begins. E ase  o f vaporization  an d  ignition  influences tho  delay 
period. In v estiga tions o f th e  effects o f fuel com position aro com plicated  by  n a tu ra l 
fuels being com posed of m an y  m olecularly  different com ponents, an d  on account o f tho 
in trinsic  re la tio n  o f th e ir  physical p roperties to  th e ir  chem ical com position.

Provailing cylinder pressure was de term ined  in a  m ulticy linder two-cyclo diesel 
engine, full-load perform ance deta ils being ob tained  b y  conventional m ethods, using 
tw elve fuels o f various com positions. Less tim e is requ ired  to  ignite  an d  b u rn  tho fuel 
a t  h igh  engine speeds, an d  fuels o f d ifferent oetane ra tin g  show ign ition  delay  in  their 
respective o rder a t  th e  various speeds, w ith  tho  oxception of tho  46-cetane fuel, whose 
curve coincides w ith  th a t  o f th e  G l-cetane fuel a t  all b u t  th e  to p  speed, these  tw o  fuels 
hav ing  m ate ria lly  h igher arom atic  con ten t. I n  th e  second phase o f com bustion  only 
th o  22-cetano fuel reaches m axim um  cylinder pressure  earlier th a n  th e  o th er four 
tes ted . I n  tho  final com bustion  period th e  higher-cotano fuels b u rn  faste r th a n  oven 
tho 57-cetano fuel a t  2100 and  800 r.p .m .

F o u r fuels w ere used to  investigate  influence o f vaporizing characteristics, an d  am ong 
o th er resu lts i t  is show n th a t  ignition  dolay o f a ll fuels o f th e  vo la tility  group  is p ra c ­
tically  alike, and  w ith in  tho  range of th e  corresponding fuels o f  tho  cotano group, 
identical resu lts  being ob ta ined  in th e  p a r t  load  range dow n to  50%  load. T h u s for 
com bustion , pow er, and  econom y, fuel varia tio n s w ith in  a  wide range  o f p roperties 
have  no significant effect on  th is  typo  of d irec t in jection  engine u n d e r n o rm al condi­
tions. A figure show s th e  v a ria tio n  o f m oto ring  com pression p ressure  as a  function  of 
engine speed, an d  o th er d iagram s ind ica te  th a t  th e  speed of com pression-ignition 
engines is n o t lim ited  b y  tho  com bustion  process. A utom otive  ty p e  o f service such as 
c ity  coach operation  dem ands em ploym ent o f special fuel. T ests on  cold s ta rtin g  
show th a t  a  fuel o f 80-cetane is requ ired  to  s ta r t  a  com pression ign ition  engine w ith o u t 
special p rehea ting , a t  ab o u t 0° F , an d  it  is im p o rta n t to  ra te  ignition  q u a lity  o f fuels 
also in  th e  low -tom peraturo range. G. A. C.

Lubricants.
624. New Synthetic Lubricants. J . C. K ra tze r, D. H . Green, a n d  D . B . W illiam s. 
Refiner, F eb . 1946, 25 (2), 79-90 .— Paper presented before Society of Autom otive E n g i­
neers, Tho purpose o f th is  p a p e r is to  describe in  somo d e ta il tho  characteristics of 
tw o series o f sy n th e tic  lub rican ts h av ing  certa in  u n usual p roperties. U n til recen tly  
these  com pounds were su b jec t to  an  order o f secrecy issued b y  th o  Com missioner of 
P a ten ts . B o th  series o f lub rican ts  aro cu rren tly  being produced  on a  com m ercial scale 
b y  Carbide and  Carbon Chemicals Corpn. One series o f syn tho tic  lubrican ts , w hich is 
essentially  insoluble in w ater, is designated  b y  th e  sym bol “  L B  ” followed by  a  nu m b er 
represen ting  th e  v iscosity  a t  100° F . in  S.U . sees. T he o th er series, th e  m em bers of 
w hich are soluble in  w a ter a t  room  tem pera turo , is designated  by  tho  sym bol “ 50-H B ,” 
sim ilarly  followed by  a  nu m b er designating  th e  Saybolt v iscosity  a t  100° F . Those 
new sy n th e tic  lub rican ts  are a  developm ent o f A m erican science an d  in d u stry . T hey 
are n o t re la ted  to  tho  sy n th e tic  lub rican ts developed-in G erm any. Those wero p r i­
m arily  developed to  su b s titu te  for n a tu ra l petro leum  p ro ducts w hich w ere unavailab le  
to tho  G erm ans during  th e  w ar period. T hey  ex h ib it p roperties w hich are  superior to  
these G erm an products , an d  th ey  differ from  th em  chem ically. T he new  sy n th e tic  
lu b rican ts described in  th is  p ap er a re  synthesized  from  n a tu ra l or o th er hydrocarbon  
gases as raw  m ateria ls . T h ey  contain  no pe tro leum  oils. T hey  aro in h eren tly  m ore 
expensive to  produce th a n  th e  b es t pe tro leum  lub rican ts now  sold. T his facto r will 
p robab ly  lim it th e  m ark e t for these  p ro ducts excep t w here th e ir  special p roperties 
ju stify  increased cost. B o th  tho  LB  series (water-insoluble) an d  th e  50-H B  series 
(water-soluble) o f sy n th e tic  lubrican ts are being  m anu fac tu red  an d  sold b y  Carbide 
a n d  Carbon Chemicals Corpn. un d er th e  trad e -m ark  “  U con ”  for a  wide v a rie ty  o f 
in d u stria l applications. A. H . N.
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625. Viscosity of Lubricating Oils at Low Temperatures (3). L. G. Zherdeva, Z. 
V ozzhinskaya, a n d  O. Fedoseova. Petroleum, A pr. 1946, 9 (4), 76.— On cooling a 
viscous oil to  —15° C. th e  c rystallization  o f paraffin  w ax w ith  th o  fo rm atio n  of a  c ry s t­
alline la ttice  causes anom alous v iscosity  long bcforo tho pour po in t.

Such stru c tu ra l v iscosity  depends on all tho usual factors, including th erm al h isto ry . 
M arked cooling ex erts an  influcneo on tho  viscous properties o f  tho  m olecules.

Synthetic  lub rican ts have  excep tional m obility  a t  low tem pera tu res consequent up o n  
their stru c tu re , b u t  th e  in troduction  of an  arom atic  ring  in to  such an  oil lowers its  
m obility.

Inferior m ob ility  o f pe tro leum  oils is p rim arily  due to  co n ten t o f  free p a ra ffin s ; 
and an  increase o f pressure o f 1000 kg/cm* causes an  increase in  tho  v iscosity  o f oils by  
4-10 tim es, th e  v isco sity /tem p era tu re  coefficient o f oils deterio ra tes w ith  increasing 
pressure.

Tho add ition  o f sy n th e tic  oils to  low-grade petro leum  oils im proves th e  flu id ity  
characteristics o f  th e  la tte r .  , G. A. C.

626. Charts show Viscosity and Oxidation changes in Used Crankcase Oils. C. M.
Larson. N a t. Petrol. N ew s. Tech. Sec., 7.11.45, 37 (45), R . 891.— B y th e  use o f  a 
viscosity com parato r in stru m en t, reading Saybo lt seconds d irec t a t  100° F ., a  sim ple 
m eans is afforded for checking viscosity  changes o f used  lubricating  oils. C harts a re  
given for ascertain ing : (1) th e  d ilu tion  o f ; and  (2) ex te n t o f  ox idation  of lub ricating  
oils used i n : (a) gasolino ; an d  (6) diesel engines. T hey  a re  based  on changes in  v iscosity  
of (1) a  loss th rough  dilution, caused b y  blow -by or fuel leakage, an d  show n as p e r­
centage d ilu tion  b y  th e  gasoline or diesel fu e l ; and  (2) a n  increase, th rough  oxidation  
caused b y  excessive crankcase tem p era tu res  over ex tended  periods o f usage and  
expressed as percentage v iscosity  increase.

The gasoline-engine oil c h a rt is also used  for determ ining w hether th e  engine is 
operating too cold or too ho t— if  too cold, d ilu tion  re s u l ts ; i f  too ho t, ox idation  results . 
Examplqg f0r  using  th e  ch arts  a re  given. W . H . C.

627. Sulphur and Sulphur Chloride Organic Reaction Products as “ L ub e”  Oil 
Additives—2. C. G. P ritzk er. N a t. Petrol. N ew s. Tech. Sect., 7.11.45, 37 (45), 
R. 871.— 108 U .S. p a te n ts  from  1926 to  1945 arc  surveyed an d  th e  p o ten t h is to ry  is 
rcviowed from  1872. L ard-oil su b s titu te s  aro discussed. T he sub ject n a tu ra lly  covers 
the use o f m an y  ty p es of su lphur an d  su lphur com pounds, reac ted  w ith  various k inds 
of oils. In  m an y  p a te n ts  th o  m ethod  o f p reparing  th e  im proved lubricating  oil or 
additive, and  som etim es th e  reac tion  eq u ation  an d /o r form ula b f  th e  p ro d u c t an d  th e ir  
uses are given. Some in teresting  recen t specifications a re  :—

Jam es in U .S .P . 2,209,976/1940 stabilizes m ineral oils b y  add ing  su lphur chloride 
and alkylam ino reac tion  p ro ducts ; su lp h u r is n o t su itab le  for stabilizing  transform er, 
turbine, o r technical w hite  oils, b u t  S to ry  (2,211,798) s ta te s  th e  following aro su itab le  
for such oils : a lky l disulphides, ary la lky l disulphides such as d iethy l, d i-n -bu ty l, 
diisoam yl, dibenzyl, d iphenyl e thy l, d iphenyl n-propyl, benzothialzole, a n d  te tra -  
m ethy l th iu ram  disulphides.

Tho use o f silen t electric d ischarge is specified in tw o p a ten ts . P ie r (2,258,806, 1941) 
so trea ts  h a rd  paraffin  w ax p lus 30%  e'eresin an d  0-5%  su lphur, a fte rw ards d istilling 
off th e  un reacted . Tho p roduct con tains 0-3% su lp h u r; W iezevich (2,178,709/1939) 
so trea ts  m ineral oil plus 0-1-2%  su lphur, to  increase th e  efficiency of tho  volto lized  
product a s  a n  ox idation  inhib itor.

T hree p a te n ts  reac t iso-olefins in various w ay s; M orw ay (2,364,382/1945) reac ts 
high-mol.-weight polym er— e.g., isobutylene— w ith  SCI or S2C12 and  o b ta ins an  E .P . 

•add itive ; P lum m er (2,227,691/1941) reac ts isobutylene polym er w ith  su lphur a t  
375-400° F . for 60-120 m inutes so th a t  only 0 05%  is added, or if  SC12 is used th e  in itial 
tem pera ture  should  be 100-110° F . for 30 m inutes, and  finally a t  300° F . for 1 hour, and  
ob tains a  sy n th e tic  lu b rican t which preven ts scoring and  scuffing in  th e  cylinders and 
p a r t s ; B arn ard  (2,227,692) adds isobutylene polym ers to  a  n ap h then ie  o r coasta l cu t 
and adds 0-005-0-5% sulphur, or uses a  h igh-sulphur m ineral oil. T he add itiv e  p ro ­
duced inh ib its carbon  deposition an d  provents ring -stick ing ; Townes (2,364,830) 
ob tains an  i.e. lub rican t w ith  E .P . p roperties by  reac ting  depolym erized ru b b er polym er 
w ith SC12 so th a t  b o th  S und C l en te r tho  p roduct. Sm ith  (2,378,803/1945) acidifies 
an  oil before reac ting  i t  w ith  s u lp h u r ; th e  p roduct m ust be  neu tra lized . B y  th is  m ethod
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low er tem p era tu res a re  requ ired  an d  th e  p ro d u c t is n o t darkened. Sm ith  (2,377,654) 
by add ing  po tassium  oleate to  su lphurized  sperm  oil, in h ib its  i t  ag a in st foam ing. 
F a rrin g to n  (2,346,156/7) by  a  condension reac tion  ob tains a  long chain  ( > 2 0  carbon 
atom s) m ultib ridge th ioalky l com pound ; b y  reac ting  inorganic sulphides w ith  a  long- 
ehain halogenated  hydrocarbon, th o  follow ing reac tion  tak es place.

C H , . .... . . . CHC1-

' ' ■ ' )  y
CH—CH . . . CH3

Thcso so-called paraffin-w ax polyth iodim ers a re  from  four to  e ig h t tim es as effective 
as cety l e th y l sulphide, an d  m ore th a n  th ree  tim es a s  effective a s  a  conventional 
d ialky l d isulphide, w hen used  as lu b rican t for i.e. engines an d  h a rd  m eta l bearings, 
and  are  non-corrosive in th e  presence o f refined lub rican ts  undor severe operating  
conditions. W . H . C.

628. Lubrication Vade Mecum Addendum (4). E . IV. Stein itz. Petroleum, A pr. 1946,
9 (4), 75.— T his fu rth e r p a r t  o f th e  addendum  to  th e  L u b ricatio n  V ade M ecum includes 
n o tes on lub rican ts  for s team  ham m ers, hydrau lic  presses, accum ulators, tes tin g  
m achines, rolling and  M annesm ann m ills, clocks, op tica l in stru m en ts  a n d  m echanical 
appliances such as speedom eters an d  typew riters . G. A. C.

629. Secrets o£ German Lubricating Oil Technology in War-Time. Highlights o£
C.I.O.S. and B.I.O.S. Reports to Date. C. I .  K elly. Petrol. T im es, 2.3.46, 50 (1268), 
207. P a r t  I .  L ubricating  Oils : P roduction  an d  G eneral Po licy .— T his is a  review  of 
a  num ber o f th e  reports issued by  C .I.O .S. on th e  in fo rm ation  gained as to  th e  s ta te  of 
G erm an oil technology a t  tho  closo of th e  w ar.

Owing to  th e  cessation  o f all oil im p o rts from  overseas from  th e  first d a y  of th e  war, 
G erm any h ad  to  depend largely on indigenous crudes. P ro d u c tio n  of crudes am ounted  
to  1,920,000 to n s/y ea r exclusive o f R oum an ian  (alleged 6,000,000 to n s/y ea r) and  
H un g arian  sources, whose p ro ducts w ere supplied  d irec t to  th e  Services in  tho  E as te rn  
areas.

S ta tistics show  th a t  p roduction  of sy n th e tic  lub ricating  oil am oun ted  to  ra th e r  less 
th a n  10%  of th o  to ta l  lubricating-oil p roduction . I t  m u st be  n o ted , how ever, th a t  
u ltim ate ly  th e  G erm ans depended fo r a irc raft lub rican ts  a lm ost en tire ly  on th o  p ro ­
d u c ts  o f  th e ir  sy n th e tic  p lan ts . Synthetic- lubricating-oil stocks w ere m uch  m ore 
viscous th a n  “ conventional ”  b rig h t stocks, an d  th is  allow ed th e  incorporation  of a  
com paratively  large  volum e of low -viscosity n e u tra ls  in  a irc ra ft oils.

P recision bom bing u ltim ate ly  reduced  o u tp u t o f these  p lan ts  to  such an  e x te n t th a t  
a tte m p ts  w ere m ade to  rebuild  underground , an d  a t  th o  conclusion of hostilities several 
o f  these  p ro jec ts w ere alm ost com pleted.

T he necessity  fo r increased  lubricating-oil p ro d u c tio n  encouraged tho  developm ent of 
recovery  processes a n d  tho  u tiliza tio n  of “  w aste  p ro ducts .”

T hus ex trac ts  from  E deleanu  refining were used as ru b b e r ex tenders , co n stitu en ts  o f 
p rin tin g  inks, p u t ty  su b s titu te s , e tc ., while Duosol e x tra c ts  wero d istilled  to  produce a 
d istilla te  lubricating  oil and  an  a sp h a lt residue.

S pen t fu ller’s e a r th  w as ex trac ted  w ith  gasoline to  dissolve o u t th e  oil w hich w as 
subsequen tly  recovered, while tho  e a r th  a f te r  ex trac tio n  w as used  as a  filler an d  
p lasticizer for sy n th e tic  rubber.

U sed aero-engine oils were recovered b y  rem oving d iluen t a n d  solid particles and 
incorporating  to  th e  e x te n t o f 10%  in  th e  charging stock  fed to  tho  Duosol p lan ts. _ 
U sed oils from  th e  A rm y an d  N avy  were also recovered, th e  A rm y oils m ain ly  b y  sm all 
firm s, th e  N av y  oil b y  tho  K ricgsm arino. D . L . S.

\
Special Hydrocarbon Products.

630. Crystallography of Waxes and Related Substances. L. Iv anovszky  and  J . I I .
W redden. Petroleum, A pr. 1946, 9 (4), 82.— In  th is  first o f a  scries on  w axes an d  
re la ted  substances c ry sta ls from  w ax solutions, an d  th e ir  tran s itio n s, a re  discussed.

C om m ercial paraffin  w ax, m . p t .  60° C, w as dissolved in carbon  tetrach lo ride , alcohol
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added, and  th e  heated  solu tion  allowed to  cool, th e  p recip ita tion  o f w ax c ry sta ls slowly 
occuring.

A fter 24 hours th is  p rec ip ita te  consisted o f large p la tes  ab o u t ^in in  leng th , w ith  
c renated  edges an d  no definite angles. Tho so lu tion  con tained  m icrocrysta ls, from  
which a  struc ture-less film o f w ax form ed, trap p in g  b en ea th  needle-shaped m icro- 
crystals o f 5-20 n  leng th  an d  21-5 ¡i d iam eter. Tho c ry sta ls d isappeared  over n ight, 
giving place to  m in u te  globules o f w ax a b o u t 1 p. diam eter. A fter a  week th e  w ax 
solution exh ib ited  an  agglom eration  o f q u adrangu lar p la tes w ith  needles still in  tho 
liquid. Periodic exam ination  of a  slide from  solu tion  w hich had  been stand ing  oight 
weeks show ed no change u n til n early  tw elve hours h ad  elapsed, w hen th e  needle crysta ls 
ap paren tly  unrolled  to  form  irregularly  shaped  p la tes. M icrophotographs illu stra ted  
th is transition , show ing needles form ed p latos o f sam o leng th , only th e  b read th  
increasing. G. A. C.

631. Mineral Oil and Dowty Liquid Springing. A non. Petrol. T im es, 2.3.46, 50_(12<j8), 
225.— Tho D ow ty  liquid  spring operates a t  pressures up  to  100,000 lb /sq . in. an d  u tilizes 
liquid compression.

L ight m inoral oils havo proved  tho  m ost su itab le  fluids for th is purpose, and  a  liquid 
which can be  com pressed by 20%  o f its  original volum o a t 60,000 lb /sq . in. h as been 
developed.

Tho device consists o f  a  pressure-sealed cylinder filled w ith  oil and  con tain ing  a  
p iston  carry ing  valvo m echanism . Secured to  tho  p iston -head  is a  ro d  w hich emerges 
through a  h igh-pressure g land. A  grease-filled recess in tho  gland re ta in ing  n u t 
lubricates th e  piston-rod.

W hen tho rod is forced in to  tho  cylinder th e  oil is com pressed an d  sim ultaneously  
transferred  from  one side o f  th e  p iston  to  th e  otlior. Tho valvo in tho  p iston -head  
opens fully  during  com pression, b u t  on recoil i t  closes so th a t  m ovem ent is dam ped  
and excellent shock-absorbing qualities ob tained.

Tho liqu id  spring has been m ado possible b y  th e  developm ent o f  th e  high-effieiency 
gland, w hich p e rm its sm ooth  action  o f th o  piston-rod. D. L. S.

632. D.D.T. Possibilities for Oil Industry explained by Chemist : Distributors told of 
Limitations. H . R idder. N at. Petrol. News, 13.2.46, 38 (7), 22.— K crosine, alcohols, 
ketones, an d  ch lorinated  hydrocarbons are  am ong tho  m ost su itab le  solvents for 
D .D .T ., an d  a lthough  kerosino is tho  m ost com m on a n d  efficient i t  has  its  d isadvantages, 
th e  m ost serious to  housewives being its  odour. K erosine deodorized b y  th e  conven­
tional m ethods h as been found  suitable. F o r  household use so lu tion  of D .D .T . in 
deodorized kerosine is lim ited  to  2% , a lthough  norm al kerosino will tak e  a  5 %  blend 
suitable for fa rm  use a n d  o th er places where odour is no objection.

D .D .T ., p roperly  applied , is effective aga in st body lice, bedbugs, flies, m osquitoes, 
clothes m oths, carpet.beetles, an d  silver fish, b u t its  effectiveness on  an ts , cockroaches, 
spiders, ticks, screw orm , heel fly, chigger, an d  p o u ltry  m ite  h a s  n o t been  fully 
determ ined.

I t s  uso in oil p a in ts  so fa r is lim ited  ; in an  oil-base solution i t  should n o t bo used on 
anim als since i t  is h ighly  toxic. Pow der form s are available. D .D .T . itself is n o t 
particu larly  harm ful to  hu m an  beings, b u t onco m ixed w ith  oil it becom es very  toxic  
and if  tak en  in ternally  m ay  prove fa ta l.

As a  sp ray  on crops, it has certa in  advan tages, b u t  also p resen ts m any  problem s. 
Caro m u st bo tak en  so th a t  in  spray ing  to  rid  a n  a rea  o f a  pest, th e  D .D .T . will no t 
cause tho  d estruction  o f num erous beneficial insects, pa rticu la rly  th e  honey bee.
D .D .T . falling on s tream s can  also kill fish.

F inally , D .D .T . should  n o t bo used on grain , forago, o r o th er crops th a t  a re  to  be used 
as an im al feed because of th e  possible danger associated w ith  residues, and  care should 
also be tak en  to  avoid  residues on fru its  an d  o th er p lan ts  o r p la n t p roducts to  bo used 
as h u m an  food. T . M. B. M.

633. Domestic Fly Sprays. 2. Insecticides. C. L. G ilbert. Petroleum, A pr. 1946, 
9 (4), 79.— S y nthe tic  insecticides, m ethods of te s t an d  theo re tical aspects o f  th e ir 
m ode o f action  a re  discussed.

T hiocyanates an d  re la ted  products are th e  m o st im p o rtan t sy n th e tic  su b s titu te s  for
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p y re th ru m  in fiy-sprays, a lthough  tlio knockdow n ra te  is n o t as rap id  as w ith  pyro- 
th ru m . D .D .T . (parad ieh lord iphenyl trich lorethane) h as a  v e ry  slow knockdown 
action , b u t  th e  flies seldom  recover, so th a t  com binations w ith  p y re th ru m  w ill probably  
bo used. A c tiv a to rs an d  synerg ists a re  ad d ed  to  insecticides to  enhance th e ir  effect, 
a n d  perfum es are  inco rpora ted  to  m ask  th e  odour o f kerosine. T he P ee t-G rady  
m otliod  o f g rad ing  insecticides is now  w idely ad op ted , an d  consists o f counting  the 
nu m b er o f flies knocked down a f te r  spray ing  unfier stan d ard ized  conditions, which 
la t te r  includes s tra in  an d  ago of flies, and  th e ir  food.

O ther m ethods of te s t  hav e  been devised, including th e  cham bor m eth o d  suggested 
b y  K earn s an d  M arsh, w hich uses less insects th a n  th a t  o f th e  Pee t-G rady .

T he characte ris tics o f th e  particles o f  sp ray  a t  im pact depend  on th e  n a tu ro  o f th e  
sp ray  and  ty p e  of gun used. D om estic-type sp rayers y ield  a  wrastefu l large particle  
sp ray , w hilst very  sm all particles o f 20 p  dow n to  1 /i aro form ed b y  m ore specialized 
sprayers, such as th e  P h an to m y st.

T he toxic action  will be  due to  p en etra tio n  of th e  cuticle by  th e  kerosine solution 
w hen first applied, b u t  a fte r a  sh o rt tim e th e  rem ain ing  sm aller-sized partic les, m ainly  
non-volatile, m ay  cause poisoning b y  ab so rp tion  in to  th e  b rea th in g  system . One 
effect o f  add ition  o f sesam e oil is to  increaso th e  size o f residues a fte r  evapora tion  of 
kerosine and  im provo pono tration  b y  d ilu ting  th e  sem i-solid p y re th ru m  residue.

To bo effective tho  toxic  ag en t m u st be capablo of p en e tra tin g  in to  th e  living cell, and 
th en  reac t w ith  som e co n stitu en t o f it, an d  th u s  disorganize th e  enzym e system . 
L augcr suggested  th a t  tho  toxic  agen t con tains groupings conferring h igh  lipoid 
so lub ility  an d  tox ic ity , such  as tho  u n sa tu ra ted  lactone grouping in  py re th ru m . 
M artin  considers th a t  th e  to x ic ity  o f  D .D.T.1 is due to  th e  CHC13 group, from  w hich HC1 
can  bo sp lit off b y  reac tion  in  th e  insect cell. T he L augcr th eo ry  does n o t  explain 
differences in th e  activ ities o f th e  la?vo an d  doxtro  form s o f nicotine, for exam ple. I t  
is th o u g h t th a t  th e  active  agen t m asquerades as a  m olecule essentia l for th e  life o f tho 
cell, hence certa in  insecticides aro only effective against certa in  insects. Sim ilar 
theories have been p u t  forw ard to  explain  th e  action  o f drugs, bactericides, etc.

G. A. C.

Derived Chemical Products.
634. Carbon-Black Industry Strains to Meet Requirements for Rubber. F . R . S taley. 
Oil G a sJ .,  9.3.46, 44 (44), 86.— 90%  o f th e  U .S. p roduction  of carbon  black  is used in 
reinforcem ents o f sy n th e tic  rubber. An average an n u al consum ption  for all purposes 
is e stim ated  a t  1140 m illion lb.

Increase  in  use  o f  n a tu ra l ru b b er w ould requ ire  g rea ter q u an titie s  o f channel process 
b lack, while a  decrease in  sy n th e tic  ru b b er consum ption w ould reduce dom and for 
sem i-reinforcing fum aco-type  b lack  an d  increase th a t  o f h igher re inforcing type. 
N a tu ra l, stripped , an d  refinery gases are  used  in tho  p lan ts  w hich since 1916 a re  centred  
in tho  T exas Panhand le . R esearch  h as  led  to  new  processes and  p ro ducts , channel 
b lack  p lan ts  have  been m odified to  m oot tho  g rea t dem and for th is  ty p e  o f b lack, and  
now fum ace-processes b lacks developed for sy n th e tic  rubber.

T hree processes aro used  for m an ufactu ring  carbon  b lack  : tho  channel, th e  con­
tin u o u s furnace, an d  th e  cycle furnace process. I n  th e  channel process n a tu ra l gas is 
b u rn t in a  lim ited  supply  o f a ir  th ro u g h  sm all lav a  tip s , th e  fan-shaped smoky' flam es 
infringe upon  m oving iron  channels on w hich tho  carbon  b lack  is deposited . Tho 
p roduct is au tom atically ' scraped  off and  tran sp o rted  by' a  scrcw -conveyor to  th e  
storage tan k .

T he continuous furnace process p e rm its p a r tia l  com bustion  o f th e  gas in  specially 
designed fu rn ac e s ; tho  carbon-black  form ed is cooled w ith  w a te r sp ray s an d  sep ara ted  
from  th e  gaseous stream  b y  v ery  h igh voltage p recip ita to rs , a ided  b y  a  b a tte ry  o f 
cyclono collectors.

I n  tho  cycle-furnaco process n a tu ra l gas is therm ally  decom posed in  special furnaces 
packed  w ith  firebricks o r refractory-w alled  flues. T he bricks or flues a re  h ea ted  w ith  
a  m ix tu re  o f gas an d  air, followed b y  gas alone. T he n a tu ra l gas is decom posed in to  
carbon  b lack  an d  hydrogen, cooled w ith  w a ter sprays, and  th e  carbon  b lack  sep ara ted  
from  th e  gaseous stream  by' a  bag  filter system . Tho hydrogen  p roduced  m ay be 
u tilized  in  th e  syn thesis o f am m onia, o r as fuel.



The yields by  th e  th ree  processes a re  respectively  10-2-1  lb /1000 cu. ft. o f n a tu ra l 
gas in th e  channel process, 3-10 lb in  th e  continuous furnace, an d  16 lb/1000 cu. ft. in 
tho cyclic process, depending on  q u a lity  o f gas furnace design, g rade  of black, an d  o th er 
factors. G. A. C.
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635. Synthetic Organic Chemicals. A non. N a t. Petrol. N ew s (Tech. Sect.), 5.12.45, 
37 (49), R . 997.— A recen t rep o rt o f tho  U .S. T ariff Com mission s ta te s  th a t  som e 
1,564,914,605 lb o f  “  chem ical raw  m ateria ls ”  (exclusive o f toluone) w ere derived from  
petroleum  in  1943, while in  1944 tho figure am oun ted  to  3,000,000,000 lb on  a 
com parable basis.

The to ta l  included, in 1000 lb , naph then ic  acid  28,462, xylenes 354,639, e thylene 
272,188, propano and  propylene 214,555, bu tad iene  488,945, 1 b u ten e  an d  2 bu teno  
m ixture 202,380, all o thor Ct  hydrocarbons 569,087, a n d  a ll o th er chem ical raw  
m aterials excluding to luene 841,240.

Toluone (chem ical grades) from  petro leum  to ta lled  62,570,000 gal during  1944.
M any figures a re  given for o th er chem icals derived in  large p a r t  from  petro leum  raw  

m aterials, an d  som e in teresting  s ta tis tic s  a re  included on  p lastics an d  sy n th e tic  
elastom ers. T hus acylic resins in  w hich m an y  “ petro leum  re s in s” fall am oun ted  to
380,032,000 lb , w hile n early  40,000,000 lb  B una N  ty p e  and  315,000 lb  B u ty l p roduction  
are listed. D . L . S.

E n g in e s  a n d  A u to m o tiv e  E q u ip m e n t .

636. Design and Performance of General Electric’s Type 1-10  Jet-Propulsion Gas 
Turbine. D. D . Stroid. Refiner, Feb . 1946, 25 (2), 94-96.— D im ensional an d  opera­
tional characteris tics o f th is  gas tu rb in e  are p resen ted  in  several g raphs. The following 
table gives a  su m m ary  o f th e  perform ance a t  11,500 r.p .m . w ith  s ta n d a rd  in le t con­
ditions o f 14-7 lb /sq  in, 59° F .

T h ru st . . . . .
F ue l F low  . . . .
Specific fuel consum ption  .
E x h au s t tem p era tu re  
Com pression ra tio  
Com pressor discharge tem p era tu re  
C om bustion pressure  drop 
T urb ine in le t tem p era tu re  
A ir flow . . . . .

A.  H.  N.

4740 lb /h r.
1-185 lb /h r /lb  th ru s t. 
1170°F .
4-126.
413° F .
3-18 lb /sq . in.
1492° F .
79 lb/second.

637. British Aircraft Gas dSirbine Progress. H . R . Cox. A ircra ft Engng, J a n u a ry  
1946.— T his is a  general foview, and , w ith  th e  a id  of excellent photographs an d  d ia ­
gram s, docum ents, in  chronological order, th e  design featu res and  perform ance d a ta  
of B ritish  gas tu rb in e  an d  je t  p ropulsion  engines.

(1) A x ia l compressors— ty pica l perform ance d a ta  a re  :—

D ate. Type. No S tages.. O ptim um  Pressure 
R atio .

M ax. Effic. 
%•

1939 A nne (R A E ) 8 1-6 81
1939 Alice (Parsons) 8 1-3 85
1940 R u th  (R A E ) 6 2-4 83

(GEC)
1940 B10 9 1-4 87
1941 E 5 8 1-4 85-5
1942 F2 9 3-0 88
1943 A .S.X . 14 3-7 87



(2) The Gas Turbine Engines.
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Typo. R .P .M . T h ru st. J o t  Tem p. 
"C .

F uel Consum ption 
lb /lb  T h ru s t/h r .

W l 17,750 855 — _
W 2B 16,750 1,755 606 113
W 2/700 16,750 2,485 647 105
F 2 7,700 3,500 630 1-1
G oblin I I 17,300 3,000 660 1-3
D erw ent V 14,500 3,500 660 1-1
Neno 12,600 5,000 665 1-04
A SX 8,000 2,500 600 1-0

(3) Thrust Boosting Experim ents. W i th  a m m o n ia  in je c t io n  (P o w e r J e t s ) .

E ngine.
W t. of N H S ... R ela tivo  H u m id ity T em p. D op T h ru st
W t. of a ir X 1UU- of A inbiont Air. of J e t . Incroaso.

W l M k. I l l
W 2B

6-15%
4-4%

85%
81%

115° C.
. 72° C.

28%
22-4%

T h ru st aug m en tatio n  was ex trem ely  sensitive to  hum id ity .
E x p erim en ts w ith  m ethy l chloride in jection  were n o t encouraging.
W ith  w a ter in jection  on a  W 2/700 ongino, a  th ru s t increase o f 18%  w as ob tained  w ith 

a  ra te  o f in jection  o f 102 Ib/m in.
R eh ea tin g  of W 2B /23 engine :—

M easured Increase  in 
F u e l Consum p.

M easured Increase  in 
S ta tic  T h ru s t a t  Sea Level.

E stim a te d  T h ru st 
Increase  a t  500 m .p .h . 

a t  Sea Level.

30%  . 5% 9%
70% 10-8% H %

100% 16% 27-5%

T he articlo  is to  be concluded. I .  G. B.

638. Combustion in the Gas Turbine. D . G. Shepherd. Engineer, 22.3.46, 181 (4706),, 
268 ; 29.3.46, 181 (4707), 300.— T he paper seeks to  ou tline  th e  special problem s of gas 
tu rb in e  com bustion, and  to  generalize som e of th e  experience gained in recen t years. 
T he au th o r deals w ith  th e  sub ject un d er th e  following general headings : Design of 
C om bustion C ham ber, C om bustion R equirem ents, Efficiency o f C om bustion, Pressuro 
Loss, R eliab ility , Carbon D eposit,' S tab ility , Ig n ition , T em pera tu re  D istribu tion , 
Fuels an d  F u e l In jec tio n , T esting  an d  D evelopm ent o f C om bustion Cham bers.

In  his concluding rem arks un d er th e  head ing  “  F u tu re  R equ irem en ts ” th e  au th o r 
s ta te s  th a t  th e  com bustion  cham ber can  be  expected  to  show  im provem ent w ith  respect 
to  re liab ility , p ressure  loss, and  decrease in size a n d  w eight, and  engines m ay  have 
highor com pression ra tio s  an d  tu rb in e  tem pera tu res . M uch m ore knowledgo is 
requ ired  on com bustion  cham bers before th e  design can be p red ic ted  from  know n 
o p erating  conditions, b u t  advances w ill be  m ore ra p id  th a n  in  th e  case o f reciprocating  
engines, owing to  th e  g rea te r possibilities o f bench  testing . C. D. B.

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

639. Secrets of German Fuel Technology Unearthed.— More C.I.O.S and B.I.O.S. Reports 
Reviewed. A non. Petrol. T im es, 2.3.46, 50 (1268), 230.— T his is a  b rie f  review  of
C.I.O .S an d  B .I.O .S . reports now  available :—

C X O .iS .X X V II— 55. A rep o rt on  tw o sh o rt v isits to  th e  L inde Co.’s p la n t near
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Munclion dealing p a rticu la rly  w ith  discussions on th e  com m ercial m anufactu re  o f 0 2 
and N 2 and  on th e  low -tem pera tu re  separa tion  o f hydrocarbon  gases (19 pagos).

C .I .O .S .X X X — 102. R e p o rt on  activ ities o f Scholvcn hydrogenation  p la n t for 
production of av ia tio n  fuel (29 pagos).

C J .O .S .X X X — 105. G eneral rep o rt on  operations o f  Gelsonberg hydrogenation  
l p lant (39 pages).

C .I .O .S .X X X — 104. G eneral rep o rt on  activ ities o f  B otrop-W elheim  hydrogen­
ation p lan t orig inally  b u ilt fo r ex trac tin g  coal w ith  a  so lvent (29 pages).

C.I.O .S. X X V — 6. D etailed  rep o rt on  Fischer-Tropsch activ ities a t  th e  Moors- 
Meerbeck p lan t. F irs t  a ir  a tta c k  on Ju ly  19/20,1944, p ractica lly  ended th e  p roduction  
of syn thetic  fuels (150 pages).

B .I.O .S .— 134. A n accoun t o f th e  m anufactu re  a t  I.G . works a t  H u ls n ear M arl of 
synthetic  ru b b er (Buna) from  acety lene produced b y  th e  electric arc-cracking of 
hydrocarbon-rich gases (13 pages).

B .I.O .S .— 118. R ep o rts  on tho  research  an d  developm ent w ork on fuels an d  lu b ri­
cants carried o u t a t  th e  M unich T echnical H igh School (71 pages).

B .I.O .S .— 121. An accoun t o f th e  de ta iled  exam ination  o f one o f tho  chain o f  W IF O  
stations (H eiligenstad t installation) m ain ly  engaged in blending an d  packaging  petro l 
and lubricating  oil for tho  G orm an Arm y. (9 pages).

B .I.O .S .— 120. R ep o rt o f  a n  inspection of a  W IF O  insta lla tion  (H itzacker depot) 
handling Luftw affe fuels a n d  lubrican ts. An item  o f in te res t w as a  special p o rtab le  
un it for T E L  b lending  (28 pagos).

B .I.O .S .— 119. D etailed  rep o rt o f tho activ ities o f tho  D outscho V ersuchsonsta lt 
fiir Luftwaffe I n s t i tu t  fu r  B etriebsto ff Forscliung in  regard  ter fuel an d  lub rican t 
u tilization and  perform ance. T his roport con tains tho following sections :— A viation , 
diesel, je t  propulsion  fu e ls ; fuel for flying b o m b s; com bustion  research  ; aero lu b ri­
cating oils; g reases; an ti-corrosion oils. (39 pages.)

D . L . S.

639. Secrets o£ German Fuel Technology Unearthed. A non. Petrol. T im es, 16.3.46, 
50 (1269), 290.— T he following C.I.O.S. an d  B .I.O .S . R ep o rts  a re  review ed briefly :—

C .I .O .S .X X S I— 9. * I.G . F a rben industrio  A.G. L euna.
C .I .O .S .X X X — 88-91. L urg i Gosellschaft fu r W arm etochnik  (F rankfu rt-am - 

Main).
C .I .O .S .X X X !— 23. M etallgesellschaft-Lurgi F rankfurt-am -M ain .
C .I .O .S .X X X — 103. I.G . F a rb en in d u strie  A.G. W orks, L udw igshafen an d  O ppan.
CM.0.6 '.X X V — 28. Diesel Engino R esearch an d  D evelopm ent in  G erm any.
C J .O .S .X X X — 1-85. E d elean u  G .m .b .H ., A ltenburg .

A. H . N .

640. Secrets of German Fuel Technology Unearthed. A non. Petrol. T im es, 39.3.46, 
50 (1270), 346-349.— T he following C.I.O.S. and  B .I.O .S . R ep o rts  are reviewed 
briefly :—

C .I.O .S .X X V II— 68. F ischer-T ropscli U n it, Leipzig Gas W orks.
C .I.O .S .X X V II— 70. G utehoffnungshut to  A.G. S terkrade.
C .I .O .S .X X IX .— 40. L ub rican ts  M anufactured  an d  U sed b y  Zeiss in Jen a ,
C .Z.O.S.XXVTII— 62. G lossary of som e G erm an N am es for Chemical P ro ducts.
C .I .O .S .X X X !— 27. Coal ex trac tio n  p lan t o f R uhro l G .m .b.H .
C.I.O .S .X X V — 4. W irtschaftliclie  Forschungem  G .m .b.H . A ussenstello M ünchen 

I  (W IFO I) Stockdorf, n r. M unich.
C .I.O .S .X X V II— 14. I.G . F arben industrie , H oechst/M ain .
C .I.O .S .X X IV — 9. Syn the tic  L ubricating  Oil P la n t, K hein-preussen, H om berg.
C .I .O .S .X X V H I— 38. H . K oppers G .m .b .H ., Essen.
C .I .O .S .X X V I — 2. S y n the tic  E m ulsify ing agen ts, w e ttin g  agen ts, de te rg en ts and  

soap sub stitu tes , I.G . Farben industrio  A .G., H oehst/M ain .
C .I.O .C .X X V II— 85 M iscellaneous Chemicals, I.G . Farben industrio  A.G. L udw ig­

shafen and  O ppau.
C .I .O .S .X X V — 26. I.G . F arben in d u strie , M ainkur-H oechst.
C .I.O .jS .X X IX — 54. Ig n itio n  by  M eans o f an  In jec tio n  o f “  Ig n itio n  Oil.”
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C .I.O .S .X X V  I— 73. Insecticides, insect repellents, rodenticides an d  fungicides,
I.G . F a rben industrio  A.G. E lberfeld  and  Loverhusen.

C .I .O .S .X X V — 24. D ie S taatlic lie  M atorin lp rufungsanstalt an  de r Tochnische 
Hochschulo.

C .I .O .S .X X X 1 — 29. F u e l research  activ ities a t  th e  A.G. de r K ohlenwertsoff- 
V erbande, Bochum .

C .I .O .S .X X V — 27. W ar-tim e research  on sy n th e tic  fuels. K aiser W ilhelm  In s t i tu t  
fu r K ohlenforschung.

C .I .O .S .X X X — 70. T he p rep ara tio n  o f  te trah y d ro fu ra n  polym er as a  syn thetic  
lub rican t for m etals.

C .I .O .S .X X V I I — 18. Tho Oxo P la n t, R uhrchem io, O berhausen-IIo lden.
C .I.O .S .X X X !— 21. S y n th e tic  ru b b e r p la n t Chemischo W erke-H uls.
C .I .O .S .X X U — 7. I.G . F arb en in d u strio  sy n th e tic  ru b b er p lan t, Ludw igshafon.
B .I .O .S .  No. 122. W irtsehaftlicho Forschungsgesollschaft m .b .H .
B .I .O .S .  No. 137. C yclopolyolefines: P ap e r by  D r. J .  W . R eppe, I.G . Garbon. 

R esearch  Chemist.
A. H . N.

BOOKS RECEIVED.
C.R.C. Handbook, 1946. Now Y o rk  : C oordinating  R esearch  Council In c ., 1946. 

P p . 558.
P ublished  prim arily  for technologists engaged in fuel, lu b rican t, and  engine research 

developm ent, th o  su b jec t m a tte r  falls in to  tw o classes, (a) cu rren t te s t  procedures 
for fuels developed b y  th e  C oordinating F u e l R esearch C om m ittee, an d  for 
lub rican ts  developed b y  th e  C oordinating L ub rican ts  R esearch  C om m ittee, and
(6) in form ation  bearing on tho  fo rm ulation , use, a n d  su b jec t m a tte r  o f theso 
procedures.

Tho fuel p ro jec ts are  fu rth e r classified un d er M otor, A viation , and  A utom otive 
Diesel Fuels an d  th e  lub rican ts  p ro jec ts u n d e r E ngine Oils an d  G eneral L ubrican ts 
(G ear Oils, G reases, and H ydrau lic  Fluids).

The Exploration for Oil in  Great Britain and Its Economic Consequences. G. M. Lees. 
N o ttin g h am  : U n iversity  Collego, 1946. P p . 10. Is.
T he 1946 A b b o tt M em orial L ec tu re  o f U n iversity  College, N o ttingham , delivered 

b y  D r. G. M. Lees, su rveys th e  resu lts  o f th e  geological w ork  carried  o u t during 
th o  p a s t fifteen y ears b y  tho  A nglo-Iran ian  Oil Co. in  th e  U n ited  K ingdom  in  th e  
search  for oilfields.

Proceedings of the Institution of Mechanical Engineers. Vol. 152, 1945. L o n d o n : 
T he In s ti tu tio n  of M echanical E ngineers, 1946. P p . 468 +  xi.
T h is volum e contains in  its  pages th e  1944 P residen tia l A ddress b y  D r. H a rry  R . 

R icardo  on “  A pplied  R esearch .” Thero is also som e co n trib u ted  discussion on 
th e  p ap er b y  N . Tetlow  on “  A Survey  of M odern C entrifugal P u m p  P rac tice  for 
Oilfield a n d  Oil R efinery Services ” w hich appeared  in  Vol. 150 o f tho  Proceedings 
o f th e  In s titu tio n .
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COUNCIL COMMITTEES.
1946-1947.

The President, Chairman of Council, and the Jo in t Honorary 
Secretaries are ex-officio members of all Committees.

* D enotes m em bers o f Council.

Awards Committee.
* E . A . E v a n s  (Chairman). * A . C . H a r t l e y .
*S . J .  M . A u l d . * F .  B .  T h o l e .
* A . E .  D u n s t a n .

Benevolent Fund Committee.
*A . E .  D u n s t a n  (Chairman). * J .  A . O r i e l .
*S . J .  M . A u l d .

Branches Committee.
* J i  A . O r i e l  (Chairman).' * E .  T h o r n t o n .
* R . I .  L e w i s . * W . J .  W i l s o n .

Northern Branch :
*G . I I .  T h o r n l e y , Branch Chairman.
V. M. F a r r a n t , Branch H on. Sec.

Scottish Branch :
* R . Cr i c h t o n , Branch Chairman.

W . R .  G u y , Branch H on. Sec.

S .  W ales Branch :
R .  B . S o u t h a l l , Branch Chairman.
E .  .T. H o r l e y , Branch H on. Sec.

S tanlow  Branch :
• H .  E .  F .  P r a c y , Branch Chairman.

J .  G . H a n c o c k , B ranch H on. Sec.
Also rep resen ta tives o f  O verseas B ranches w hen available.

By-Laws Committee.
* J .  K e w l e y .
* F . B .  T h o l e .
* E . T h o r n t o n .
*C . IV . W o o d .

Education Committee.
* E . T h o r n t o n  (Chairman). * F .  H .  G a r n e r .
*S . .1. M. A u l d . *V. C. I l l i n g .
*A. E . D u n s t a n . *J. S. J a c k s o n .
* E .  B .  E v a n s . * J .  S . P a r k e r .

P e r c y  E v a n s . G . D .  T h a c k e r .

Election Committee.
*M . A . L .  B a n k s  (Chairman). * E . R .  R e d g r o v e .
* J .  S . J a c k s o n . *C . W . W o o d .
* R - I .  L e w i s .

* H . I I y a m s  (Chairman). 
*&. J .  M . A u l d .
*G . H .  Co x o n .
* T . D e w h u r s t .
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Engineering Committee.
* A . C . H a r t l e y  (Chairman).

E x p lo ita tio n .
D rilling.
Production .
E lectrical.

Tlio Chairm on of th e  following P anels : 
S torage. 
T ran sp o rta tio n . 
Refining.

an d  o th e r m em bers to  bo n o m inated .

*G. H . C o x o n  (Chairman). 
* J . A. O r i e l .
* E .  R .  R e d g r o v e .
* H . C. T e t t .

Finance Committee.
*R. R . T w e e d . 
*W . J .  W il s o n . 
*C . W .  W o o d .

House Committee.
*C . A . P .  S o u t h w e l l  (Chairman). E .  l k Q . H e r b e r t .
*S . J '. J I .  A u l d . * S i r  T h o m a s  H o l l a n d .

Publication Committee.
L. IVAN O VSZK Y .

*.T. S. P a r k e r .
E . C o o p e r  S c o t t .

* F .  B .  T h o l e .
*A . B e e d y  T h o m p s o n . 
* G . H .  T h o r n l e y .
* E .  T h o r t o n .
*C . W . W o o d .

* F .  H . G a r n e r  (Chairman).
J .  R . G . B a r t e r .
W . H .  C a d m a n .

* A . E .  D u n s t a n .
* E .  A . E v a n s .
* F .  L. G a r t o n .

C. L . G i l b e r t .
E .  W . H a r d im a n .

*H. I Ï y a m s .

Correspondent M embers :
Northern Branch—

Scottish Branch— A. F l e m in g .

Stanlow  Branch— V .  R i s k e .

South W ales Branch—E . J .  H o r l e y .

T he following rep o rt to  th e  P ub lica tio n  C om m ittee : 
A b s tra c ts  Sub-C om m ittee.
L ib ra ry  Sub-Com m ittee!
P ap e rs  Sub-C om m ittee.

*H . C. 
*S. J .  

S. M. 
*E . J .  
*F . H . 

D . A 
The

Research Committee.
T e t t  (Chairman).

M . A u l d .
B l a i r .
D u n s t a n .
G a r n e r .

. H o w e s . »
H ydrocarbon  R esearch G roup rep o rts  to  th e  R esearch C om m ittee.

*J. S . J a c k s o n .
*R. I .  L e w i s .
*J. A. O r i e l .
*E. R . R e d g r o v e . 

C . S . W lNDEBANK.

Standardization Committee.
* J .  S . J a c k s o n  (Chairman). 
* S . J .  M . A u l d .

IV. E . J .  B b o o m .
*A. E . D u n s t a n .
*E . A. E v a n s .
*E. B . E v a n s .
* F .  H .  G a r n e r .
* F .  L . G a r t o n .

D .  A . H o w e s .

* H . H y a m s .
A . O s b o r n .

* J .  S . P a r k e r .
*E. R . R e d g r o v e .

A . R . St a r k .
I F .  B .  T h o l e .

W .  H .  T h o m a s . 
* W . J .  W i l s o n .

C . S . W lNDEBANK.
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Co-opted M embers :
L t.-C ol. O . A . B e l l  ( W a r  Office).
J .  M. D r in k w a t e r  (M inistry o f Supply).
C. D . L a w r e n c e  (A dm iralty).
R . J .  W . L e F e v r e  (R .A .E .).
J .  M a s o n  (M inistry  of Supply).
T . R . T h o m a s  (M inistry o f Supply).

Honorary M embers :
R . P . A n d e r s o n . T . G . D e l d r id g e .
T . A. B o y d .  T . G. D e t w i l e r .
E . W . D e a n . F .  D .  T u e m m l e r .

T he following rep o rt to  S tan d ard iza tio n  C om m ittee :— 
Sub-C om m ittee N o. 1.—M easurem ent and  Sam pling.

No. 2.— Crude Oil.
No. 3.— Liquefied Potro leum  Gases, Gasoline, K erosine, and  

L ig h t D istillates.
No. 4.— Gas, Diesel, an d  F uel Oil.
No. 5.— E ngine Tests.
No. 6.— L ubrican ts.
No. 7.— A sphaltic  B itum en.
No. 8.— Petro leum  W ax.
No. 9.— D erived Chemicals.
No. 10.— A pparatus.
No. 11.—N om enclature.
No. 12.— Greases.

E dito rial Sub-C om m ittee.

NORTHERN BRANCH. 

Officers and Committee of the Northern Branch of the Institute 
for the 1946-47 Session are :

G. H . T h o r n l e y , Chairman.
E . J .  D u n s t a n , Vice-Chairman.
V . M . F a r r a n t , Hon. Secretary.
E . R . W i l s o n , Hon. Treasurer.

. Committee :
H . H . B a l l a r d . J .  E . H a s l a m .

. C. E . B u r n e t t . A l i c e  O g d e n
A. J .  F e a t h e r s t o x e . T. W . R a n s o n
B . A. C. G ray ' .  A. W . W o o l r id g e .

SCOTTISH BRANCH. 

The Scottish Branch of the Institute of Petroleum was re-inaugur­
ated a t a meeting in Glasgow on April 5, 1946, when Mr. Robert 
Crichton, Chairman of the Branch, presided. He recalled tha t the
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Branch was first formed in 1938 and functioned with considerable 
success until the outbreak of the war. W ith so many members on 
war work or in the Forces and the difficulties of travel and black-out 
it had not been possible to hold meetings during the war. However, 
the committee had been kept in being and contact maintained with 
other learned societies. The Branch has now been re-inaugurated, 
he said, and a programme for the session commencing in October 
is in preparation.

Officers of the Branch for the 1946-47 Session are :
R o b e r t  C r i c h t o n , Chairman.
J .  T . G u t h r i e ,  Vice-Chairman.
G. H . S m i t h , H on. Treasurer.
A. F l e m i n g ,  H on. Recorder.
W . R o b e r t  G u y , Hon. Secretary.

Committee :
J .  M. Ca l d w e l l  j
P rof. W . M. G u m m in g  j- Corporate members.
n .  .MacA rth u r  J
W . R e i d  1
H . B . X is b e t  - Non-corporate members.
H . P e d e n . J

At the conclusion of the business meeting, Prof. F. H. Garner 
delivered his address on “ Petroleum in War Time.”

APPLICATIONS FOR MEMBERSHIP OR TRANSFER,

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

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

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

Applications for Membership.
B a d d i l e y , J o h n  R aym ond , P e tro leum  Engineer, Agwi Petro leum  Corpn. L td .

(H . D. Demoulins ; 0 . Noble.)
B i d d o l p i i , Charles W illiam  Jo h n , Com m ercial M anager, P ressure  L u b rican ts  

L td . (R . B . Hobson ; H arold Moore.)
B r o o k s , R o v , C hem ist, Agwi Petro leum  C orpn. L td . (H . D . D em oulins;

C. Noble.) ‘
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B u t l e r , A rth u r H en ry  S tan ley , Process Supervisor, A g w i P etro leum  Corpn. 
L td . (H . D . Demoulins ; G. Noble.)

D a y , Sidney, R efinery C ost A ccoun tan t, Agwi Petro leum  Corpn. L t d .  (H. D. 
Demoulins ; G. Noble.)

G o l l in , Geoffrey Joseph , Chief Engineer, F uel Oil T echnical D ep t., Shell 
P etro leum  Co. L td . ( J .  A . Oriel ; R . I .  Lewis.)

H a l l , P e te r  Charles, A ssistan t C hem ist, M inistry  o f Supply. (II. A .  R u ffe ll ; 
A . C. Pepper.)

H o l m e s , George W illiam  D an, W orks C hem ist, B erry  W iggins & Co. L td . 
(A . E vans : D . Eve.)

J a g q e r , H en ry , Technical A ssistan t, Agwi P e tro leu m  Corpn. L td . (H . D.
Demoulins ; G. Noble.)

L it h e r l a n d , Frederick  W arren , T echnical R ep resen tative , Silvertow n 
L ub rican ts  L td . (L. O. M askell ; J .  A .  Bennett.)

M a x w e l l , George B arto n , L ieut.-C ol., R .A.S.C ., P e tro leum  Co-Or.d. A u th o rity , 
G erm any. (G. H . Coxon ; A . E . Dunstan.)

M il l e r , W ilfred George, A cting  A ssistan t C hief C hem ist, Agwi Petro leum  
Corpn. L td . (H . D. Demoulins ; G. Noble.)

R e e s , Leslie M ichael Jo h n , W orks Chem ist, Agwi P e tro leum  Corpn. L td .
H. D. Demoulins ; G. Noble.)

S a l o m o n , Tobie G., Professor, School o f P e tro leum , S trasbourg  U n iversity .
(A. E . D unstan ; E . A . Evans.)

S t r o u d , H e rb ert Jam es, D esigner D rau g h tsm an  ,“  Shell ”  R efining & M ark et­
ing Co. L td . (E . LeQ. Herbert ; J .  W . Vincent.)

W a l k e r , A rth u r, T echnical A ssistan t, Agwi Petro leum  Corpn. L td . (H . D.
Demoulins ; G. Noble.)

W il l ia m s , H aro ld  D erek, E xam iner, Petro leum  Section, A.X.D. T est H ouse. 
(J . M ason ; Harold Moore.)

Applications for Transfer.
B a l f o u r , N icholas R o b ert, Sales E ngineer, Oil W ell Supply  Co. (C. T .

Longcroft ; A shley Carter.) (S tudent to Member.)
J a v e s , A rchie R onald , C hem ist, A uglo-Iran ian  Oil Co. L td . (A. E . D unstan ;

D. A . Howes.) (Associate M ember to Fellow.)

NEW MEMBERS.

The following elections have been m ade by  th e  Council in accordance w ith  
the  By-Law s, Sect. IV , p a ra . 7. _

E lections a re  sub jec t to  confirm ation in accordance w ith th e  B y-Law s, 
Sect. IV , paras. 9 a n d  10.

A s Fellows.
B e l c h e t z ,  L eonard  H a y g a h t h , Cecil H .  S.
B r o w n , E w a rt G . M a r t i n , C. W . G.
H a n s o n , T h o m a s  K .  T h o m p s o n , O . F.

D e w d n e y , D .  A . C.

Transfers to Fellow.
N i s s a n ,  Alfred H .
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A s  Members.
A n d r e w , W . J o n e s , N .  E .
A u l t , W . S. K i n g - F a r l o w , D .
B a o o , D o u g la s  G . l e  C l a i r , C . C . S .
B e v a n , L e s lie . L e e , G . H .
B l a c k , R .  J . M c G e c h a n , A . C.
B o t t o m , J . M u r r a y , M . A . K .
Ca m e r o n , I a n O o i l v i e , R .
C o u r t n e y , J .  
D a i n t i t h , H a r o ld

R e g a n , J .  W .
S l i n g e r , F .  C . P.

DALLOW, F . S p e n s , P .  A .
D u c k w o r t h , D .  M . S u g a r , H .
E l l i s , E .  G . SULIMIRSKI, S .
F a r a o , W a h ib W a r d il l , Ï .  E .  M .
F l e m in g , H .  IV . W a t e r s , J .  F .
G o l d i e , A . W i l l ia m s , K .  A .
H a l e y , A . H . V e r s f e l d , I v a n  H .
J a p e s , D .  H .  

B l a c k , J .  L .

Transfers to M ember.
M a r t i n , R .  I .

B o w e n , C . 0 . P o m e r o y , R a l p h  G .
D o w n , A . L . R o w n t r e e , W . B . 

R o y , C la rk eE v e r i s t , G . E .
F r e w i n g , J .  J . S e f t o n , R .
M cE w e n , G . C. 

A b l e w h i t e , L .

A s Associate Members.
M o n t g o m e r y , E .  C .

B e d f o r d , D .  E . M o r r is , W . S .
B u r g e s s , H e n r y  M . N e p p e , M . L .
C o s k e r , W il l ia m  L . N e w t o n , H .
C o s t e l l o e , H .  C. N i v e n , F .  W . A .
C o w d e n , L e s l ie  H . O ’C o n n o r , M . A . »
D o n a l d s o n , J . P a g e , G e o rg o  F .
E v a n s , W . J .  
G i b s o n , D .  S .

R a i n e , G . T .
R i g d e n , D . T .

G r e g o r y , S . A . S n o w d e n , A lf r e d  G .
H a q , A . H .  M . Q a m r u l  S t r e e t , W . R .
H u t t , E .  T . S t r o u d , A . L .
J a s z u n s k i , S . S w a n n , R a y m o n d  V .
J e n k i n s , E .  H . T o o m e r , D .  A .
J e n k i n s , N. M. T r e m a i n e , J .  F .
M a k o w e r , A r t h u r  D . W a r d e n , T .  W . M .
M e a d o w s , H .  T . W i l d e , M . F .

C a h i l l , P .

Transfers to Associate M ember.
S a s s o n , A .

d e  B r u i j n , J .  A . W o o d , G. F .
H i c k s , A . E . W r a y , A . T .
M c G r a t h , L .  

B o t t o m l e y , G . Y .

As Students.
R o s e , E . C.

C h u r c h f i e l d , S . E . R y a l l s , R .
F a l l a h , A b b a s S e p e h h i , E s f a n d ia r
F a l l a h , M o h s e n S k e l l a n d , A . H .  P .  

S o l h k h a h , E d w a r dF r a s e r , J .  A ,
F r i t h , J .  F .  S. S t r e e t , B . F .
H a l l , P . G. S p e n c e , H .  G .
H o l d in g , A . E . S z w a j c e r , M .
H y n e , B .  G . T h i s t l e t o n , P .
I r v i n e , D . T o g n i , P.
K n i g h t , R .  H. W e t h e r e l l , K .
R a f i e e , A li-A s g h a r W i l k i e , S . K .
R h o d e s , F .  H .  T . W r i g h t , E .  P .
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PERSONAL NOTES.

H a r o l d  G. B . P e r r y , who before the war w a s  with the Standard 
Vacuum Oil Co. Ltd. in Shanghai and was a political prisoner 
during the war, writes us from 94, Canton Road, Shanghai.

T h o m a s  H. G. B r a y f i e l d , who was released from the Stanley 
Internment Camp in September last, left Hongkong in March on 
vacation during which he hoped “ to take in the Rainbow trou t 
fishing on the lakes in the vicinity of Kamloops, British Columbia.” 
He expects to be in England in August or September.

A r t h u r  G.V. B e r r y , superintendent of the Research and Develop­
ment Department of Trinidad Leaseholds Ltd., expects to leave 
Trinidad late in June on vacation and to arrive in England early in 
July.

B r ia n  O r c h a r d  L i s l e , who served with the American Forces 
during the war and lately with the Oil Section of the Economics 
Division of the U.S. Office of Military Government of Germany, 
has now returned to New York.

JOURNALS FOR LIBERATED EUROPE.

The Institute is receiving requests from universities and scientific 
and technical bodies in the liberated countries of Europe for copies 
of back numbers of the Journal of the Institute. In  some cases the 
contents of libraries were confiscated by the Germans or destroyed.

Unfortunately the Institute is not able to meet these requests as, 
due to paper restrictions and increased demands, many back numbers 
are now out of print. I t  is hoped, therefore, tha t members who have 
no further use for their Journals, particularly of those issued during 
the war, will give consideration to the suggestion th a t they might be 
prepared to make them available for presentation to libraries in 
liberated countries.
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TANKS where ifou> want them
W e  will m anufacture and 

erect O x le y  w elded Storage  

tanks in any part of the 

w orld. W e  have executed 

many large contracts for 

tank firm s both  at hom e 

and a b ro a d , c o m p r i s in g  

welded tanks of all sizes.

Kindly mention this Journal when communicating with Advertisers.



more
LUBE OIL PLANTS

More  than 4,000 barrels of finished oil per 
day with wax production

/ V G A IN  Lummus has been 

selected— by two more 

major refiners— to build 

two complete plants for 

the production of high 

yields of high viscosity 

Index, low pour lubricating 

oils. In the design of these 

plants, particular study was 

given to recent develop­

ments and the economics 

of various methods of wax 
production.

This brings the total of 

Lummus solvent refining

plants to sixteen and Lum­

mus solvent dewaxlng 

plants to twenty-one, a 

large proportion of the 

w orld 's solvent refining 
capacity.

Lummus engineers are 

ready to study the prob­

lems of Individual refiners, 

project processes and plants 

through semi-commercial 
scale operation and deter­

mine construction and 

operating costs for a 

thorough study of the

economics of each Indi­

vidual project. Lummus

laboratories and pilot plants 

have every facility for lube 

oil evaluations Including

propane deasphaltlng, sol­

vent refining, solvent de­

waxlng, and clay finishing.

If you are contemplating 

the construction of a 

modern plant for the

economical production of 

premium lubricating oils 

and wax— put your prob­

lem up to Lummus.

R, H . D O D D

R e p re se n t in g  T h e  L u m m u s  

C o m p a n y  

78 M o u n t  S tre e t  

Lo n d on , W . l .  Eng lan d

fo r  further information on lubricat­
ing  oil and  other processes, write for 

a copy o f  "P e tro le um  Refining Pro­
cesses ”  containing last m inute 
data, flow sheets and photographs.

Kindly mention this Journal when communicating with Advertisers.
X



A U X ILIA RIES  for the OIL INDUSTRY
I

Steam , D ie se l or M o tor-D riven  P u m p s, R ecip rocal and C entrifugal typ es, 

for a ll refinery d u ties  ; H ea t E x ch a n g ers ; A ir  C om pressors ; and a ll pow er  

plant au x ilia r ies  for  B o iler  F eed in g  and F eed  H ea tin g . W rite  for C atalogue  

Section  IE .8  “  W eir  P u m p s for  th e  Oil In d u stry” .

G. & J. WEIR LTD., cathcart, GLASGOW, S.4

TAS/SC  101

Kindly mention this Journal when communicating with Advertisers.
x i

The S U N V IC  Hotwire Vacuum  

Switch p rov id es the ideal relay  

link, operating on A .C . or D .C ., 

silently and repeated ly , 

sparking or deterioration. Ask  

for publication V U  10/13.

S U N V I C  C O N T R O L S  L T D .
STANHOPE HOUSE, KEAN STREET, 

LONDON, W .C .2



Whessoe Limited, Head Office and W orks, Darlington. Established 17 9 0 .

A  spec ia l fe a tu re  o f th e  W hessoe  C om pany’s 
w ork  for th e  Oil In d u s try :  th e  supp ly  o f 
m a te r ia ls , s ite  assem bly  an d  w eld ing  overseas 
o f  la rg e  sca le  s to rag e  an d  rece iv in g  ta n k  
vessels to  o p e ra te  u n d e r p ressu re . T hese  
inc lude  spheres an d  cy linders designed, 
fab ric a ted , w elded an d  te sted  to  A .P .I .—  
A .S .M .E . code.

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

FLOW CONTROL PROBLEMS 
OUR SPECIALITY

Illustration shows Motor-driven Port­
able Unit with Air Elimination Device.

7Á e
YORKSHIRE €©PP1I& WORKS
L I M I T E D  L E E D S

OF

L O N D O N

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

METERS
FOR

PETRO LEUM  
P R O D U C T S

H E A D  O FF IC E  A N D  W O R K S :

“ Y O R K SH IR E ” TUBES
In Copper, Brass, A lu ­
minium, Cupro-Nickel, 
Aluminium-Brass, Phos- 
pher Bronze and all 
non-ferrous Alloys.
Strong Light Aluminium 
Alloys.

also

"Y O R K S H IR E ” COPPER 
TUBES AND FITTINGS

(Pat. No. 419521)

Ideal for Technical and 
Special Plant installation.



CENTRIFUGAL 
PUM PS

for the

OIL INDUSTRY
T H E  PU LSO M ET ER . 

E N G IN E E R IN G  C O M P A N Y  Ltd. 

manufacture the following for

O ILF IELD  A N D  
O IL  REFINERY  

SERV ICES
Pipe Line Pum ps

Transfer & Loading Pum ps

Distillate  Pum ps

Low G ravity  Reflux Pumps

Pum ps for Sulphur D ioxide  
Treatm ent Processes

H o t  O il Pum ps

Pum ps for Chem ical Treat­
m ent Processes

Pum ps for Lubricating O il 
Treatm ent Processes

Self-Prim ing Pum ps

Quotations on Application.

h e i o m e te r  e n g i n e e r i n g  C L . ,
f t it ie d m s  Ironworks, R c a d in  9
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P R O C E S S  D E S I G N . . .
T h e  success o f  Foster W heeler T ec h ­

no log ists, in  th e  constan t advancem ent 
o f Process D esign , is d u e  to th e ir u n ­
rem ittin g  efforts to seek and find the 
exact m ethod  of ad ap tin g  the  recorded 
know ledge  o f the laboratories to practical 
app lication . F ie ld  Petro leum  E ng ineers , 
w ith  th e ir in tim ate  know ledge  of pa rtic ­
u lar factors in their field o f  operation, 
are inv ited  to m ake  use o f th is o rg an i­
sation  an d  by  th is in teg ration  of effort 
(our jo in t purpose) consistent advance in  

processing is certain.

F  O  S T E  R W H E E L E R L I M I T E D
A L D W V C H H O U S E L O N D O N  W . C . 2 Telephone H O LBO RN  2527-8-9

TO T H E  T E C H N I C A L  E N G I N E E R
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CRAIG (Estab. 1868)

PETROLEUM_____ j

REFINERIES AND EQUIPMENT

if-
Atmospheric and Vacuum Distillation 

Cracking, Reversion and Reforming 

Solvent Dewaxing  

Paraffin Plants 

> : Su per-Fractionating Systems 

Chemical Treatment

Heaters, Reboilers, Condensers, Coolers 

Fractionating Columns
• f

Stabilizers

Double-pipe Chillers and 

Exchangers of all types

A. F. CRAIG & CO. LTD.
PA ISLEY  A N D  L O N D O N

U.S.A. A SSO C IA T ES  

The Koch Engineering Co., Wichita, Kansas
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H E A D  O F F I C E  • T U R H B R I D G E - H U D D E R S F I E L O
LONDON OFFICE -119 VICTORIA ST.S.WI - MIDLANDS 0 Ff 1C E - 11.81N M El l ' S H i l l  B I BNINGH«M2

Telephones: Huddersfield, 5280 : LONDON, V ictoria, 9971 : BIRMINGHAM, Midland, 6830
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The ‘H A R R ISO N  ’
PURGING MACHINE
gives a supply of Inert Gas consistent In 
quality and at low cost for the purging of 
Oil Stills, Tanks, Pipe Lines and Hydrogen 
Producers.

Inert Gas from these machines Is also ex­
tensively used for blanketing Oil Storage 
Tanks and Vacuum Filters In solvent 
de-waxlng processes.

SAFER & C H E A P E R  T H A N  STE A M

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

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

efficiently. A b se n ce  o f internal contact  

ensures lo n g  life, low  m aintenance and 

con tin u ou s op era tion  ove r lo n g  periods.



St a n d a r d  M e t h o d s

FOR TESTIN G 

PETROLEUM A N D  ITS PRODUCTS

(SEVENTH EDITION— 1946)

The present edition of “ Standard M ethods ” includes new m ethods 
of procedure for estim ating the percentage of su lphur present as 
carbon disulphide in petroleum , and for determ ining if coagulation  

of bitum en occurs on exposure of b itum inous em ulsion to  low  
temperatures.

M o re  or less extensive am endm ents have been made to tw enty-one  

of the methods. For example, the brom ination m ethod for 
determ ination of tetraethyl lead in gasoline has been extensively  

altered to shorten the tim e required for a determ ination.

The hydrom eter and therm om eter specifications have also been 

amended.

A n  innovation this year is the inclusion of a list show ing new  
methods and m ethods and specifications w hich have been revised.

550 pages— 149 diagram s

Price 15s., post free 
(U.S.A. S3.25)

Published by

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

26, P O R T L A N D  PL A C E , L O N D O N ,  W . l

Obtainable also from 

A M E R I C A N  S O C IE T Y  F O R  T E S T IN G  M A T E R IA L S

260 SO . B R O A D  STREET, PH ILA D E LP H IA , P.A., U.S.A.

' Kindly mention this Journal when communicating with Advertisers.
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Sole Makers 
under licence, 
excluding the 

U.S.A.

N E W M A N -M lL L IK E N  G L A N D L E S S  
LU B R IC A T ED  PLUG V A LV E S  O N  
A N  O IL  D IST R IB U T IO N  M A N IF O L D

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

Newman, Hender & Co, Ltd.

Kindly mention this Journal when communicating with Advertisers.
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R IC H A R D  K L IN G E R  L IM IT E D  ( {
K L IN G E R IT  W O R K S  • S ID C U P  • K E N T  

Tel. : Footscray 3022 J O I N T I N G



B O N N Y B R ID G E  SCOTLAND

FOR OIL FIRED FURNACES

JOHN G. STEIN & CO., LTD.

Kindly mention this Journal when communicating w ith Advertisers.

x x

T H IS T L E  (35/37% A I.O ,)  Firebrick is a general purpose 
first quality firebrick which enjoys a w ide reputation for 
regularity of quality.

N E T T L E  (42/44% A l20 3) is a super grade brick of 
exceptional uniformity manufactured under close control 
in a modern plant and fired in Tunnel Kilns. The brick to 
brick variation in quality and shape is reduced to the 
absolute minimum. Recommended for those parts of the 
lining where conditions are more severe.

T H IS T L E  F IR E C L A Y  Is a finely ground fireclay of 
sim ilar characteristics to Thistle brick.

M A K S IC C A R  II D R Y  R E F R A C T O R Y  CEMENT.
Refractory test Seger Cone  31 «  1690° C. Moderate 
air-setting bond.

M A K SIC C A R  II P LA S T IC  REFRACTORY  
C E M EN T . Refractory test Seger Cone 30 =  I6703 C. 
Strong air-setting bond.

P L A S T IC  R E F R A C T O R Y .
M A K SIC C A R  P A T C H  Is supplied in “  ready to use "  
consistency. W ill be found valuable for repairing 
damaged brickwork, etc.

E X P O R T  P A C K IN G .
Standard crates 3 4 "  X  2 9 "  x  2 4 "  overall hold 100—  
9 X  4J x  3 "  squares o r  112— 2 Gros s  weight 
approximately 82 cwts. each."

R E F R A C T O R Y  C E M EN T S .
The following range offers a wide selection according to 

users requirements :—

N E T T L E  C E M E N T  (4 2 %  A I,O s) Refractory test Seger 
Cone 34 «  1750° C.
Contains a proportion of pre-calcined material which 
eliminates shrinkage in drying and in use.

S T E IN  S IL L IM A N IT E  (6 2 %  A laO a) has outstanding 
resistance to spalling, hot-load strength and volum e stabil­
ity. Recommended for any parts where unusually severe 
conditions are experienced.

S U S P E N D E D  A R C H  A N D  W A L L  T IL E S . W e
specialise in the manufacture of the various well-known 
types of these tiles in which accuracy of shape is an Im­
portant consideration.

S T E IN  S IL L IM A N IT E  C E M E N T  has similar char- 
acteristics to Sillimanite brick. A lso  recommended as 
a wash-coating over brickw ork to protect against 
corrosion.

Approxim ately 6 cwts of Refractory Cement per 1,000 
9 X  4£ X  3 "  is required for jointing.
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Telephone: Victoria 1557/8 Telegrams: Tucks Sowest London

REL IEF  V A L V E S
F O R  O IL  R E F IN E R Y  S E R V IC E

FO R A LL  PRESSURES UP T O  2,700 LBS. 

TEM PERA TU RES UP T O  1,000° F.
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FOR LEVEL, PRESSURE, ETC.
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C O N T I M U O U S  W A S H  I M S
H o l le y  M o t t  P la n t s  are  

efficiently and continuously 

washing millions o f  gallons 

o f  Petroleum products daily. 

Designed for any capacity. 

M ay  we subm it schemes to 

suit your needs?

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

Continuous Counter-Current P la n t
Telegrams:

•‘Typhagltor, Fen, London." W o rld -W ide  License«, H .M. CONTI N UOUS PLANT L™
Telephone: Royal 7371/2. F O U R  L L O Y D S  A V E N U E .  L O N D O N .  E.C.3.

TA B LES  FO R  M EA SU R EM EN T O F O IL

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

date p ub lica tion  o f its type  and is the  

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

o f S tan d ard s C ir c u la r  C 4 I0 .  C o n ta in in g  

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

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

o f  the ind ustry .

Price 25/-, post free

Obtainable from

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

26, Portland Place, London, W.I.
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Conforming to I.P. Specification 40¡44 (T), 

and A.S.T.M. D525-42 T.

T h e  complete outfit consists of a stainless 

steel bom b (Catalogue N o . W T D  3136), fitted 

w ith glass liner and a special electrically heated 

water bath. The Illustration show s the 

standard bomb assembly w ith  pressure gauge 

scaled 0 — 200 lbs. sq. in., but a pressure 

recorder w ith connection can be substituted 

for the gauge if required.

T h e  w ater bath can be supplied to hold one 

o r  tw o bom bs and is fitted w ith a tubular 

condenser. Heating is controlled by a three- 

heat sw itch and provision  is made for rapid 

heating.

W T D  3136 

Full particulars 
sent on 

application.

T h e  bath is also suitable for use w ith  the 

special bom b specified by the M.A.P. for 

testing low tem perature grease.

BA IR D  & T A T L O C K  ( L O N D O N )  LTD.
Specialists in the manufacture of Standard Apparatus 
for the testing and analysis of petroleum and 

petroleum products, lubricating greases, tar and 
tar products, to all official specifications.

C C ELER A T ED  O X ID A T IO N



WELDED VESSELS
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W E L D E D  S T E E L  STO R A G E  
A N D  PROCESS VESSELS

LARG E DIAM ETER PIPES, ETC.
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W T T E R F IE L D  R O A D  T R A N S P O R T  T A N K S  

e m b o d y  o v e r  60 y e a rs’ experience  in tan k  co n ­

stru c tio n . Safety, e con om y  and ease o f d ischarge  

are features w h ich  B u tte rfie ld ’s “ w o rk  to ,”  as the  

essentia ls fo r  efficient h and ling  o f  liq u id s in bulk. 

W h e t h e r  the payload is p e tro leu m , fuel o ils  o r  

lubrican ts, d is t r ib u to r s  k n o w  they  can rely  on  

T a n k e rs  bu ilt  by Bu tte rfie ld s to  d o  the ir  job  well.

B R A N C H E S  : Belfast, Birmingham, Cardiff, Dublin, Glasgow, 
Liverpool, Manchester, Newcastle-upon-Tyne, Nottingham.



In our ' finding out 1 room, enthusiasts of insatiable 
curiosity are forever ferreting out something. The wear 
and tear of steam valves for exam ple; what is known ? 
What else can be  found out? Hence the home-made* 
♦gadget. It provided interesting data; led  to more 
gadgets and more data, affecting efficiency, materials, 
design, tolerances, lubrication, endurance. W e've been 
making pumps that way for m ore than 100 years. When 
you need  a new pump, what we know should be useful 
to you. Ask us for data

*  Spring link inserted in place of a  solid valve■ link, in one of our Duplex steam pumps.

H A Y W A R D - T Y L E R  P U M P S
OIL COUNTRY, CENTRIFUGAL PROCESS, RECIPROCATING AND W ET MOTOR SUBMERSIBLE PUMPS

fe ïf* ts

H A Y W A R D - T Y L E R  & C O .  L T D .  L U T O N  B E D F O R D S H I R E .  Tel. LU TO N  3951-3
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K.M . meters are extrem ely  

robust, of sim ple and sound  

design, and excellent quality 

of manufacture.

They have the m inim um  w o rk ­

ing parts and need practically 

no maintenance, and their  

accuracy is retained th ro u gh ­

ou t the life of the instrum ent.

Every meter is individually

calibrated, and the square root 

chart gives open scale at nor­

mal flow.

The m eters can be su 

w ith a pressure record if re­

quired, also w ith  a 

integrator.

M o re  than 10,000 in use.

0v v
^  POUNDS OF '

STEAM



T h e  S tab ilo g  C o n tro l system  has made  

possib le  the  un iform  co n tro l and stab ilisation  

o f en tire  processes. It has been designed  

especia lly  fo r  use on con tin u o u s processes  

in p e tro leu m  refin ing and w ill con tro l the  

critical tem peratu re, pressure, f lo w  and 

liqu id  level app lication s w ith  the h ighest 

precision.

S ta b ilo g  and o th e r  F o x b o ro  p ro d u cts  are 

m anufactured  in o u r  fac to ry  at M e rto n ,  

Eng land, fro m  w h ich  a co m p le te  technical 

and e n g in e e r in g  se rv ice  is availab le  to  

refinery engineers.

F0XB0R0-Y0XALL, LIMITED
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