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O il 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 .

G eology.
1172. A Theory on Occurrence oi Salt Domes. R . D. Shrew sbury. Oil W kly , 3.0.46, 
122 (1), 30.— The p a ren t sa lt bed  of tho  dom es lies m any  thousands of feet deep. 
Tho overburden and  th e  sa lt have  m any  of th e  characteris tics o f fluids when under 
sufficient p ressure, an d  sa lt dom es ap p ear to  rise  b y  v ir tu e  o f d en sity  differences.

Tho sa lt dom es o f tho  G ulf C oast a re  p robably  b u t  a  sm all segm ent o f a  very  large 
system  of sim ilar stru c tu res , m ost o f w hich are now subm erged an d  d istributed  
th ro u g h o u t tho  aroa of subsidence. I f  dom es are still rising  b en ea th  tho  sea in areas 
whore there  is no erosion th ey  m ay  bo m arked  b y  hum ps. Tho m ost deeply buried 
sa lt will becom e p o ten tia lly  fluid first, b u t will bo unab le  to  flow u n til ad jacen t salt 
also is fluid. Only when pressure h as been tran sm itte d  to  th e  edge of th e  a rea  of sa lt 
deposition  will tho  sa lt b reak  th rough  th o  overlying form ations. G. D. II.

1173. P inch-out Trap R eservoirs. 0 .  W ilhelm . Oil Gas J . ,  6.4.46, 44 (48), 13 9 .—The 
te rm  pinch-out tra p  is reserved for those in stra tig rap h ic  in te rvals hav ing  zones which 
actually  d isappear. D epositional p incli-outs m ay  havo m em bers dropping out 
irregularly , in co n tra s t w ith  tru n ca te d  p inch-ou t tra p s  associated  w ith  angular un
conform ities. B o th  ty p es occur on th e  flanks o f up lifts an d  in  association w ith  salt 
dom es. O verlap p inch-ou t reservoirs a re  found in th o  porous conglom eratic m aterial 
on regional unconform ities or a t  tho  base o f m arine overlaps over a  basem ent complex.

G. D. H.

1174. F au lt-trap  Reservoirs. O. W ilhelm . Oil G a sJ .,  13.4.46, 44 (49), 119.— F au lts 
w hich bring  an  im pervious bed in to  co n tac t w ith  a  porous bed m ay  givo rise  to  oil- 
trap s . Som etim es even fault-gouge m ay  be sufficient to  givo a  seal, and  a t  times 
fine sand  m ay  bo effective. Much depends on th o  pressure and  on th e  n a tu re  o f the  
oil.

T h ru st as well as norm al fau lts g ive trap s  if  o th er conditions aro favourable. Fau lt- 
block reservoirs lie betw een m ore or less parallel faults. G. D. H .

✓
1175. Aerial Photography Aids Geologist. F . A. M elton. Oil W kly , 25.3.46, 121 
(4), 48.— Stereoscopic s tu d y , in  sp ite  o f  its lim ita tions, is o f g rea t valuo in  in terpreting  
aerial pho tographs. I t  is im possible to  recognize a  level surface by  its  a id  w ithin 
J -1 %  w ithou t th e  use of bench-m arks. T hese lim its depend on th e  q u a lity  o f the 
lens, tho  n a tu re  o f th e  ground, arid th e  t i l t  o f th e  cam era axis.

The b es t geological in te rp re ta tio n  requires th a t  only tho  cen tra l p a r ts  o f th e  ph o to 
graphs be  used, and  th a t  th e  focal leng th  o f th e  lens be  10-12 in or m ore.

The stereoscopic m odel is d is to rted  by  th e  p rin ts  being b en t, by  th o  lino of sight 
n o t being  perpendicular to  th e  p rin ts , by  im perfect lenses, and  by  tho cam era  axis 
being grossly tilted  for one pho tograph  of th e  stereoscopic pair.

W here re lief is low, photo-index sheets are  good p ic tu re  m aps. T h ey  show a 
w ealth  o f  deta il. L arge s tru c tu res  in  th ick  form ations aro clearly visiblo, b u t  stereo
scopic exam ination  is n o t possible, an d  some de ta il is lost j n  p rin tin g  these  sheets. 
I n  co u n try  o f h igh relief usable index sheets canno t be  m ade because o f m atching 
difficulties. Geological in te rp re ta tio n  is largely dependent on th o  ab ility  to  in te rp ret 
d ra inage an d  topographic form .

In  m ountainous cou n try  w ith  th ick  lithologieal u n its  th o  m ain  s tru c tu ra l irregulari
ties s ta n d  o u t clearly  ; scale is re la tive ly  u n im p o rtan t, an d  drainage p a tte rn s  generally 
show th e  location  if  n o t th e  exac t n a tu re  o f th e  s truc tu res. S tru c tu res w hich are 
sm all com pared w ith  th e  th ickness o f tho  lithologieal u n its  are difficult to  discover. 
I n  s tra ta -b cn ch  lands and  in th e  tru e  depositional coasta l p lains th e  drainage p a tte rn s  
canno t bo relied  upon  for discovering s truc tu res. Confusion m ay  be in troduced  into 
topographic in te rp re ta tio n  by' th e  effects o f w eathering  an d  erosion under tho rigorous 
la te  P leistocene c lim ate  o f certa in  regions w hich are w arm er an d  d ryer now.

A t scales o f 1 : 20,000 th e  bedding in  soft rocks m ay  n o t bo visible. T h is scale, 
while popu lar for engineering purposes, is too sm all for geological stud ies in m any
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regions. A scale o f 1 : 8000, w ith  th o  finest-grained films, w ould p robably  bo of m uch 
greater value. G. D . H .

1176. M attoon. H . B. K niseloy. Oil W kly , 15.4.46, 121 (7), 33.— Tho M attoon 
pool of Coles C ounty, E a s t C entra l Illinois, is ab o u t 8 m l long an d  1J  m l wide. I t s  
reserve m ay  bo 20-30" m illion barrels. N um erous wells have  been com pleted for 
400 b rl/d a y  or m ore. Tho producing a rea  is defined excep t possib ly  in th e  n o rth . 
M attoon has five p roducing horizons, a lthough  only tw o hove been p roved  over a  
wide area. T he field is on an  anticline, like  L oudon an d  Salem  to  th e  sou th . 27 wells 
have been com pleted in  th e  Cypress, 107 in  th e  R osiclaro, and  39 in b o th . T he Cypress 
occurs a t  1775 f t, th e  Rosiclaro a t  ab o u t 1925 f t, an d  tho  D evonian a t  3100 ft.

The M attoon field w as discovered in  1940, b u t no su b s ta n tia l p roducer w as com 
pleted u n til 1945. Tho first te s t  found oil show s; tw o o thers failed, an d  tho  fou rth  
found McClosky production . Tho s tru c tu re  w as first outlined  by  seismic w ork and 
core drilling.

The gas cap m ay  cover 300 acres. I n  tho  Cypress tho  gas/o il ra tio  is 350-400 cu. 
ft/b rl, an d  in th e  R osiclaro 500-600 cu. f t/b r l. G. D . H .

1177. W ildcat Drilling in  1945. F . H . Laheo. Oil Gas J . ,  13.4.46, 44 (49), 64.— 5613 
w ildcats were drilled  in U.S.A. in  1945, 4399 being  dry . T he to ta l  footage w as 
23,030,266 ft. I n  tho  so u th e rn  s ta te s  th ere  wore 2706 wells, 2093 being dry . T heir 
to ta l footage w as 13,452,603 ft. O f tho wells drilled on technical advico 1115 -were 
successful an d  3697 wero dry . 47 wells located  for non-technieal reasons woro suc
cessful an d  404 wero dry . T echnical recom m endations -word 2-2 tim es as successful 
as those drilled  w ith o u t such advico.

17% m ore ex p lo ra to ry  wells were d rilled  in  1945 th a n  in  1944.
R oughly  60%  o f tho  w ildcatting  was for new  fields, 20%  for now pools on know n 

producing s tru c tu res , and  20%  w as o u tp o st drilling or long-distance extension  of 
pa rtly  developed pools.

894 new' field w ildcats were drilled  by  m ajo r com panies (158 p ro d u cers); 1854 new' 
field w ildcats w'ere drilled by  m inor com panies an d  independents (165 producers); 
and 288 now' field w'ildcats (28 producers) wero drilled  by  m inor com panies o r inde
pendents w ith  th o  drilling financed by  m ajor com panies.

A  series o f tab les sum m arize d a ta  on w ildcat drilling, giving tho  footage, results , 
and th e  b asis for th e  locations. G. D. H .

1178. 1946 Exploration May Set New H igh. A non. Oil W kly , 27.5.46, 121 (13), 
47.— D uring A pril 1946, 359 exp lo ra to ry  com pletions wero m ado in U .S.A., bringing 
th e  to ta l for th e  first four m on ths to  1372, com pared w ith  1337 for th e  sam e period 
of 1945. T he A pril exp loratory  com pletions yielded 43 oil discoveries, 11 d istilla te  
discoveries, and  12 gas discoveries. T here  wero 85 extensions. T he to ta l discoveries 
in tho  first four m onths o f 1946 num ber 523.

T ables sum m arize th e  exp lo ra to ry  drilling resu lts for April an d  for th e  first four 
m onths o f 1946. T he A pril discoveries are lis ted  w ith  b rief particu lars. G. D . H .

1179. Geology o! A laska Naval Reserve. W . T . F o ran . Oil W kly , 6.5.46, 121 (10), 
35 (In te rn a tio n a l Section).—T he earliest geological w ork in  or n ear th e  A laska naval 
reserve w’as in 1904. A second s tu d y  began in 1923. A fu rth e r investiga tion  was 
in itia ted  in  1944. T his investigation  show ed th a t  a  petro liferous a rea  ap p aren tly  
of m ajor im portance ex ists in  N av al P etro leum  R eserve No. 4. T he s tru c tu re  and  
stra tig rap h y  are  favourable and  active  seeps exist. Tho a rea  is capable o f develop
m en t if  sufficient oil is found. L a te r  a  stru c tu re  w'itli 650-ft closure w as defined, and  
a  location  for U m ia t 1 w as selected. Aerial pho tography , seism ic, and g rav ity  w ork 
wero carried  out.

T he U m ia t dom e is ou tlined  by  th e  m assive U m ia t (U pper Cretaceous) sandstone. 
Seemingly ab o u t 35,000 f t  o f m arine  Cretaceous sedim ents were deposited in  th e  Barrow  
basin. Tho upperm ost 12,000 f t  has excellent reservoir rocks. T he Cretaceous 
s tru c tu re  m ay  overlie fault-zones in  th e  Palaeozoic basem en t o f D evonian, Mississip- 
p ian , and T riassic . T he Dovonian an d  M ississippian are petro liferous in ad jacen t 
areas to  tho  n o rth . T he seeps o f th e  B arrow  b asin  a re  on th e  rim  and  are  alm ost
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certain ly  derived from  tlio U pper C retaceous, w ith  w hich form ation th e re  aro angular 
discordances. T he seeps aro re la ted  to  fau lts . G. D. H.

1180. W ildcat Completions T otal 15 Last Y ear in  E aste rn  Canada. Anon. Oil W kly,
6.5.46, 121 (10), 39 (In tern a tio n a l Section).— D uring 1945 15 d ry  w ildcats wero drilled 
in E as te rn  C anada. 9 wero in  K e n t C ounty , O ntario . T he deepest w as 3685 ft, 
and  th is  reached  g ran ite . G. D . H .

1181. Geology oi the  G uayaquil E stuary , Ecuador. G. Sheppard . J .  In s t. Petrol., 
1946, 32, 492-514.— T he a rea  stu d ied  is som e 70 m iles from  tho  Pacific Ocoan, and 
consists o f th o  relic o f an  ancien t estu ary . Tho form ations o f th e  region consist of
(1) R ecen t D eposits a n d  (2) T e rtia ry  F orm ations. T he R ecen t D eposits comprise 
(a) fluvial, e tc ., including shoals a n d  m anglares (m angrove sw am ps), an d  (6) scree 
accum ulations. The T ertia ry  Form ations consist o f (a) Chongon Sandstones and 
Shales; (6) G uayaquil Group : (1) San E d u ard o  L im esto n e ; (2) G u a y a q u il Argillites 
and  C herts ; (3) Moreno S an d sto n e ; (4) T res C erritos Broccias. C haracteristics of 
thoso form ations aro deta iled , followed b y  s tud ies o f th e  s tru c tu re  an d  associated 
featu res o f th e  region. . A. H . N.

1182. Spring H ill 2 in  Chile is R eported as Abandoned. Anon. Oil W kly , 10.6.46, 
122 (2), 23.— Spring H ill 2 is rep o rted  to  be  s tru c tu ra lly  lower th a n  th o  discovery 
well, an d  Iras found w ater in  th e  p ay . A non-com m ercial am o u n t o f oil w as found 
in a  shallow er sand  wedge. Tho well is rep o rted  to  have  been abandoned.

G. D. H .

1183. Deeper Sand is Sought in  Chile’s Spring H ill 2. Anon. Oil W kly , 17.6.46, 
122 (3), 31.— Spring H ill 2 has found  th e  discovery sand  of th o  first te s t  d ry  a t  7419— 
743S ft. I t  is now  drilling  n ea r 8475 f t  in  search of a  deeper sand. G. D. H .

1184. Concession Time Lim its Spur Companies O perating in  Colombia to  G reat Activity.
Anon. Oil W kly ,  6.5.46, 121 (10), 47 (In tern a tio n a l Section).— S a rd in a ta  1 and 
Zahino 1 a re  being drilled  in  th o  M iddle M agdalena V alley, sou thw est o f th e  p roduction  
a t  E l Centro. L a  Salina 1 and  P ed ra l 1 are  being drilled in  tho  sam e general area.

T ests are to  be  drilled  in  tho  L lanos a rea  eas t o f th e  A ndes. San M artin  2 is testing  
a  200-ft section  a t  6200 f t  and  some 14-gravity oil is being rocovered. G. D. H .

1185. New Colombia Field Likely. Anon. Oil W kly , 17.6.46,122 (3), 30.—V elasquez 
1 in  th o  U pper M agdalena valley  o f Colombia h as  found  20 f t  o f sa tu ra te d  san d  a t 
7254-7274 f t, a n d  recovered 15 s tan d s o f 35-grav ity  oil in  a  drillstem  te s t. T he sand 
is sim ilar to  th e  G uadas T ertia ry  sand , b u t  i t  m ay  be in th e  U pper Cretaceous or in 
tho  tran s itio n  beds a t  th e  to p  of th e  Cretaceous. G. D . H .

1186. Venezuela’s Most Am bitious Exploratory Campaign in  H istory W ell Under 
W ay. M. C. Cody. Oil Gas J . ,  13.4.46, 44 (49), 74.— 37 w ildcat operations have 
been  rep o rted  in  V enezuela’s 1946 oxploratory  cam paign. Threo are possible new 
field openers, an d  two others have  found new  production . 1 well has found gas, 4 aro 
rep o rted  d ry  an d  abandoned , an d  28 are  being drilled  a t  p resen t.

1 Caico-Seco ob tained  515 b rl/d a y  o f 49-7-gravity oil from  th e  Oficina form ation. 
I t s  to ta l  d ep th  is 8515 f t, an d  i t  lies 30 km  north -w est o f th e  m ain  Oficina field. I t  
appears to  be on  a  new tren d  betw een th e  O ficina-G uarn-Leona tre n d  an d  th e  S an ta  
A n a-S an  Joaqu in -G uarico  tren d . N ip a  1, 20 km  n o rth  o f tho  Oficina field, ob tained  
391 b rl/d ay  of 37-5-gravity oil from  th e  Oficina fo rm ation. A th ird  oil discovery 
has been m ade b y  Meno G rande, 10 km  n o rth  o f tho  m ain  Oficina field. T his w as a  
dual zone producer. N ipa  2 is being drilled 10 k m  due eas t o f N ipa  1. 10 k m  east 
o f Caico 1 a  sm all gas p roducer was drilled  b y  Socony.

1 M anguito is being drilled b y  B arnsdall 50 km  w est o f th e  Oficina field. O perations 
will be  renew ed on BG 60, w hich is im m ediately  w est of tho  S an ta  B a rb ara  field, and 
tem porarily  susponded.

A tlan tic  is drilling 1 San Pedro  25 km  so u theast of th e  Ju sep in  field, 1 E l H ueso 
15 k m  w est o f 1 San Pedro , an d  1 Tonoro 40 km  fa rth e r w est. FT-1 h as  cored oil-
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sand in tho L a  P ica  fo rm ation  betw een 4C75 and  4702 ft. T his well, drilled by  Phillips, 
is 2 km  sou th  o f BG 60.

Several w ildcats aro being drilled in Guarico, and th ere  aro some in  th e  B arinas 
area o f sou thw estern  Venezuela, w hich h as  been largely neglected because of scarcity  
of geological in form ation . 4 wells are  being drilled in tho  im m ediate  a rea  o f L ake 
Maracaibo.

The w ildcats are listed , and  m aps show th e ir  locations. G. D. H .

1187. Phillips V enezuelan’s F irs t W ildcat Unloads Oil and Gas. Anon. Oil W kly,
13.5.46, 121 (11), 72.— Phillip s’ w ildca t on th e  M ata  G rande concession in  M onagas 
has ru n  wild, flowing several hundred  barre ls o f oil p e r d ay  and  p robably  50 m illion 
cu. ft. o f gas. Tho gas and  oil zone is 600 f t  th ick  an d  w as to p p ed  a t 4581 ft, th e  first 
oil sand  being a t  4706 ft. Tho sa tu ra ted  zones to ta l  375 f t  in  th ickness. G. D . I I .

1188. E ngland W ildcat Test is Drilling Below 2200 ft. Anon. Oil W kly , 3.6.46, 
122 (1), 47 (In tern a tio n a l Section).— K irk lea th am  2, so u th  o f H artlepool, is in  tho 
Perm ian below  2200 ft. K irk lea th am  1 w as abandoned  in Carboniferous a t  3736 ft, 
a fter logging traces o f oil a n d  gas. F o rm by  1 is to  be  tak en  below its  p resen t d ep th  
of 6382 ft.

Seismic w ork is in progress in th e  F o rm b y  area, and  g rav ity  w ork in  W iltsh ire is 
continuing w ith  a  view  to  locating  b u ried  Carboniferous s tru c tu res n o rth  o f th e  
Mendip u p lift. G. D . H .

1189. New Oil Discovery in  Italy . Anon. Oil W kly , 6 .5 .46,121 (10), 39 (In te rn a tio n a l 
Section).— A new oil discovery is reported  to  have  been m ado in P iacenza Province, 
tho only I ta lia n 'a re a  w hich h as  so fa r yielded com m ercial production . G. D . H .

1190. U.S. Companies Ind icate  In terest in  Renewing Exploration in  Italy . A non. 
Oil W kly , 20.5.46, 121 (12), 68.— Soeieta Petro life ra  I ta lin n  has begun conversations 
regarding th o  con tinuation  o f pre-w ar p rospecting  for oil. Tho com pany  controls 
about h a lf o f I ta ly ’s 100,000 b rl/y ea r o u tp u t. I t  is hoped th a t  th e  size o f concession 
trac ts  will bo increased. A num ber o f oil-boaring s tru c tu res were found  before th e  w ar.

The m ost favourable oil areas are in tho  E m ila  region, w hich now gives 90%  o f th e  
country’s o u tp u t, th e  P esca ra  valley , T uscany , an d  Sicily. Oil w as first discovered 
in 1860. Tho cum ulative  p roduction  is 3 J  m illion barrels. G. D . H .

1191. Show oi Oil is R eported in  W ildcat Test South o£ Suez. A non. Oil W kly ,
6.5.46, 121 (10), 40 (In tern a tio n a l Section).— A w ildcat a t  Sudr, 40 m l sou th  of Suez, 
has found a  good oil show a t  2700 ft. G. D. H .

1192. Sinai Peninsula Field Opened by Anglo-Egyptian Company. Anon. Oil W kly ,
20.5.46, 121 (12), 68.— SU D R  1, 40 m l sou th  o f Suez, has pum ped  22-gravity  oil a t  
tho  ra te  b f  275 b rl/d a y  in  a  sh o rt pum ping  to s t o f a  fo rm ation  betw een  2680 an d  
2925 ft. P ro d u c tio n  is believed to  bo from  th o  Cretaceous.

9 m l so u theast o f Suez 2 d ry  holes have  been drilled, one to  5451 f t  an d  th e  o ther 
to  5808 f t. G. D . H .

1193. Exploration in  Nigeria Expected to be Resum ed. A non. Oil W kly , 6.5.46, 
121 (10), 40 (In tern a tio n a l Section).— Before tho w ar th ere  w as search for oil in n o rth e rn  
N igeria, n o rth  o f P o rt  H arco u rt. The resu lts  have  n o t been published, b u t  th ere  is a  
g rea t th ickness o f g en tly  folded Cretaceous an d  T ertia ry  m arine  an d  shallow -w ater 
deposits w hich m igh t be  expected  to  con ta in  som e oil. G. D . H .

1194. Philippines Oil Developm ent. H . F . B ain . Oil W kly , 6.5.46, 121 (10), 16
(In tern a tio n a l Section).— T he oldest beds know n in th e  P h ilipp ines are  Cretaceous 
or even T riassic  in  age, b u t  there  m ay  bo older rocks in Palaw an . T ertia ry  beds, 
m ain ly  Miocene, provide th o  bu lk  of th e  rem aining outcrops. T here a re  also lavas 
an d  in trusives. T he sedim ents a re  largely terrestria l conglom erates, sandstones, 
tuffs, and  shales. T here are som e coals, and lim estones w hich are  m ainly  reef types.

On tho  T ayabas lease S tan d ard  of California h a s  drilled 5 wells w ith o u t finding
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production . F a r  E as te rn  Oil D evelopm ent Co. found  sm all am o u n ts o f oil in shallow 
horizons penetra ted  by  m odified w ater-drilling  equ ipm ent. Tho tes tin g  o f th e  large 
D aan b an tay n n  s tru c tu re  o f n o rth ern  Cebu w as u n d e rtak en  w ith  a  m odern rig. A 
d ep th  of 4000 f t  w as reached w ithou t finding oil, tho  beds hav in g  th ickened a  great 
deal. A d ep th  of 8300 f t  w as reached w ith  a  new  rig , an  u n tes ted  show having been 
n o ted  a t  8200 ft. Tho w ar caused a  cessation  of operations. A te s t  a t  B arili reached 
2200 f t  beforo hav ing  to  bo suspended.

Leasing is briefly discussed. G. D. H .

1195. Oil in A ntarctica. F . A. W ade. Oil W kly , 1.4.4C, 121 (5), 4 (In ternational 
Section).— A ntarctica  m ay  cover 5,000,000 sq  m l, an d  th ree -q u arte rs  of i t '  have 
n o t been seen or explored. M ost o f th e  coastline h as been  charted , b u t  th e  interior 
is largely unknow n.

Tho m oun ta ins o f tho P a lm er Pen insu la  ap p ear to  be  a  sou thom  extension  of tho 
Andes. O verlying tho  basem en t complex aro Mesozoic beds w ith  sandstones, con
glom erate, and  s la ty  rock. Thero are  m arine  Cretaceous beds, and  m arine Oligocene 
and Miocene beds. Volcanic a c tiv ity  seems to  havo been in te rm itten t since Miocene 
tim es. N early  flat-lying sedim ents are  exposed along tho  n o rth  an d  w est coasts of 
K ing Georgo V I Sound. T hese a re  o f Ju ra ss ic  ago. In  th e  h o rst bordering  tho  Boss 
Sea a  pro-C am brian basem ent com plex is overlain b y  a  th ick  series o f Paleozoic 
sedim ents. Thero a re  C am brian lim estones and  D evonian  shales and  sandstones. 
T he Perm o-C arboniforous B eacon fo rm ation  includes sandstones and  m an y  coals. 
I n  n o rth ern  Mario B y rd  land  and  th e  E dw ard  V II  Pen insu la  aró m etam orphosed 
sedim ents.

I t  is unknow n -whether tho cen tra l a rea  is a  low land or p lateau-like. I f  th e  former, 
i t  has an  ice cover o f 5000-10,000 ft, th e  form  of tho  underly ing  lan d  probab ly  being 
determ inable by  seismic survey. I f  th e  a rea  has been repea ted ly  invaded  by  th e  sea, 
source rocks m ay  havo been deposited.

A p a rt from  th e  difficulties o f trav e l and  exploration  in  tlieso ice-covered areas, 
drilling w ould p resen t m an y  problem s, and  possible ice-flo%v w ould havo to  bo con
sidered. A ny exp loration  for oil should be on an  ad eq u a te  scale. G. D. H.

Geophysics and Geochemical Prospecting.
1196. Airborne M agnetom eter Expedites Geophysical Surveys. G. B . N icholson. Oil 
W kly, 3.6.46, 122 (1), 29.— E arly  airborne m agnetom eters lacked tho  sensitiv ity  
needed to  d e tec t tho  w eaker anom alies, b u t  th e  use of field-sensitive fluxgates has 
provided a  m ore sa tisfac to ry  in stru m en t, w hich gives a  continuous record in  association 
w ith  a  continuous s trip  cam era. Tho U .S. Geological Survey em ploys a  detector 
tow ed beh ind  th e  piano, b u t  th e  N avy  has used  a  de tecto r in a  specially designed tail 
ex tension  of th e  p lane. Tho piano h e igh t is determ ined b y  a  radio a ltim eter. The 
use o f two in stru m en ts tow ed a t  different levels, o r tw o flights a t  different a ltitudes 
y ield  valuablo d a ta  from  an  in te rp re ta tiv e  p o in t o f view.

T ests were m ado over a reas o f know n geological s tru c tu re  n ear B oyertow n, Pennsy l
v an ia , an d  la te r  over p robab le  iron ore doposits in Iro n  C ounty, M ichigan. F ligh ts 
over oil-bearing te rr ito ry  have  been m ado in  O klahom a and  tho  Big H o rn  Basin.

A stan d ard  flying heigh t o f 1000 f t  is su itab le  for m any  purposes, and avoids troubles 
duo to  pipo-lines, railw ays, e tc . H orizontal spacing of traverses ranges J  to  3 ml. 
T raverses m ay  be as m uch  a s 30 m l long, an d  flying speeds o f 100 to  150 m .p.h. are 
desirable.

I n  eight weeks 3170 sq m l o f  m ountainous te rrito ry  w as surveyed by  an  aerial 
m agnetom eter. A bout 150 tim es th is  period  w ould have  been  requ ired  for an  
equ iva len t ground survey, and  th e  cost w ould have  been 17 tim es greater. The 
a irborne m agnetom eter is su itablo  for investigations of tho con tinen ta l shelf. In  
such areas Shoran is em ployed for de term in ing  th e  p lane’s position. G. D . II .

1197. Radioactivity E xperim ents Aim a t Finding New Reserves. Anon. Oil W kly,
22.4.46, 121 (8), 50.—In v estig a tio n s w hich hav e  been described recen tly  have  shown 
th a t  fa tty  acids iso lated  from  ocean-bo ttom  m ud  can be  converted  in to  stra igh t- 
chain  hydrocarbons b y  b o m b ard m en t in a  cyclotron. A pparen tly  thero  is sufficient



ABSTRACTS. 3 7 3  a

radioactive m ate ria l in  oilfield sedim ents to  effect th is  conversion in 10-100 m illion 
years.

In  th e  cyclotron an  acid  w ith  a  ring  stru c tu re , and  occurring in R ussian  an d  Cali
fornian crudes, when bom barded  yielded a m ix tu re  o f cyclic hydrocarbons. Tho 
acid itself m ay  be a  p ro d u c t o f bacteria l or rad ioactive  action  on storols. G. D . H .

1198. Radioactivity Logging oi Dolom ites. V . J .  M errier. Oil W kly , 15.4.46, 121 
(7), 36.—-Dolomite is w eakly  rad ioactive, and canno t be d istinguished from  lim estone 
by rad io activ ity  m easurem ents alone. I n  K ansas operators are faced w ith  th e  
problem  of ev a luating  dolom itos such a s  occur in  th e  A rbuekle, V iola, and  M aquokota 
form ations. G am m a-ray  an d  neu tro n  logs have  been extensively  used in com pleting 
new wells an d  in  re-w orking old ones. A num ber o f exam ples o f th e ir app lication  
aro described. G. D. H ,

Drilling.
1199. L ateral Drilling oi Lim estone Reservoirs. W . P . S terne. Oil W kly , 26.8.46, 
122 (13), 34.— The use o f la te ra l, horizon tal holes drilled in to  lim ostono form ations to  
increase drainage a rea  and p roduction  is discussed. E xam ples o f increasing p roduction  
by th is m ethod  followed by  acidizing aro cited. T he la te ra l drill used  is com posed 
of an  o u ter housing, inner housing, drive-shaft, to rsion  lim iter, deflector ro ta to r , 
whipstock, and  anchor, an d  is composed of 206 indiv idual pieces o f m ateria l. T he 
outer housing lias a  m axim um  d iam eter o f 6 in  a t  th e  deflector w indow, which lim its 
uso of th o  tool to  wells equipped w ith  7-in or larger casing. Tho la te ra l drilling 
equipm ent utilizos b its  va ry in g  in sizo from  5 J  to  6 J  in, and is sufficiently rugged to  
perm it th e  app lication  of approx im ate ly  12,000 lb w oight on th e  b it. Since tu b in g  
is generally used for ro ta tio n , i t  is necessary  to  o b ta in  th e  b it w eight from  drill collars. 
L ocated vertically  betw een tho  oiiter housing and  th e  anchor is th e  deflector ro ta to r, 
which is so constructed  th a t  tho  face o f th e  w hipstock can  bo ro ta ted , th u s  p e rm itting  
tho drilling o f four holes in se ts o f tw o holes each, w ith o u t tho rem oval o f th e  drill- 
pipe from  th e  hole. One se t o f holes is several foot h igher th a n  th e  o ther, a n d  each 
set is ISO0 ap art. W ith in  th e  inner housing is a  floxiblo d rive-shaft, constru c ted  of 
univorsal jo in ts, w hich h as a  travo l o f 25 ft, perm ittin g  la te ra l drilling of a  hole 25 f t  
long. T his flexible shaft, w hich is p ro tec ted  from  w all con tact b y  jo in ted  housing, 
transm its tho to rque from  th e  drill-stem , which m ay  be tu b in g  or drill-pipe, to  tho  b it 
through tho  curving hole. To p rev en t difficulty th a t  m igh t re su lt from  th e  b it 
hanging up , a  to rsion  lim iter is p rovided on tho drive-shaft. T his pieco of equipm ent 
cuts off tho  flow of drilling fluid when th e  to rque  exceeds a  p redeterm ined  value. 
Sineo tho  drilling fluid is tran sm itte d  to  tho  b i t  th rough  th e  univorsal jo in t flexible 
shaft, i t  is obvious th a t  oil m u st be used for circulation. T he tool is s to u tly  constructed , 
and when in  good condition can  bo operated  w ithout m echanical difficulty.

A. H . 3Sf.

1200. Drilling in  C aliiom ia’s W est Newport Field. W . E . D unlap  an d  A. L . H u n te r. 
Oil G asJ ., 10.9.46, 45 (14), 95.—T he field, ty p e  o f well drilled, an d  com pletion m ethods 
used aro doscribed, and  p roduction  d a ta  aro presentod. T he geology of th e  field is 
discussed, accom panied by  excellent exam ples o f  s tru c tu ra l delineation  of th e  s tra ta  
from electrologs o f different wells. Tho sands o f tho  producing zones o f th o  Lower 
A shton series aro ty p ica lly  fine to  coarse in tex tu re , p redom inan tly  rounded, well 
sorted , and  ra th e r  loosely consolidated. T he pore spaces are well in tercom m unicating, 
as evidenced b y  th e  high perm eability  average o f 1284 m d. Porosity  values a re  also 
excellent, th e  average being slightly  over 30% . T he unconso lidated  n a tu re  o f the  
oil-sands p lus tho  h igh v icosity  o f the  oil a c t as a  h and icap  to  p roduction  w here sand- 
control m ethods are n o t em ployed. I n  th is  connection th e  m o st com m on practice  
o f sand  contro l is afforded by  th e  uso o f e ither prepack or float-pack gravel liners. A 
few wells have tried  conventional liners, b u t  thoy  have  n o t proved  satisfac to ry .

A. H . N .

1201. Deep Drilling in  Oklahoma. L . L. Jones, J r .  Oil Gas J . ,  3.8.46, 45 (13), 74.—  
The average d ep th  of wells drilling in O klahom a is increasing. D ep ths o f 10,000 to
13,000 f t  are now  being reached, an d  ono com pany is con tem plating  drilling to  17,000
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to  18,000 f t. The rigs aro consequently  becom ing largo an d  hoavior. Some of tho 
rigs used aro described. A. H . N.

1202. U nderw ater Drilling For Any D epth. A. J .  T ucker. Oil W kly , 12.8.40, 122
(11), 00.— Tho ideas described in th is  p ap er are  se t for tho  purpose o f  avoiding ex
pensive p latfo rm  struc tu res usually  used  for m arine  drilling. I t  is proposed to  uso 
a  free-floating vessel on tho surface of th e  w ater, using  a  flexible connection between 
ship and  well-head, an d  drilling tho  hole b y  som e electric or hydrau lic  m oto r ro tation  
of th e  drilling b it. Tho design of equ ipm ent an d  developm ent of procedure  wero 
based on a  consideration  of those fa c to rs : accom m odation  to  sh ip  m o tio n s ; ship 
s ta b il i ty ; ease o f a b an d o n m en t; ease o f re c a p tu re ; d rilling  tho w e ll; security  of the 
w e ll; sa fe ty  o f p e rso n n e l; p roduction  ; and  hazards to  nav iga tion . These, in  turn , 
established tho  conviction th a t  there  m u st be com pleto flexibility  betw een ship and 
well, except in th e  calm est w eather, and  th a t  a  subm erged w ellhead is a  necessity. 
T ho conditions expected a t  sea are  outlined, followed b y  de ta ils  o f  design to  meet 
th e  design specifications se t above. I t  is suggested th a t  tho  b es t sh ip  to  use is ono of 
tho  largost-sizo landing-craft, th e  L .S .T . A. H . N.

1203. An Im proved B ritish Mud-Screen io r R otary  Drilling. Anon. Petrol. Times,
3.8.46, 50 (1279), 796.— A newly-designed m ud  screen for ro ta ry  drilling is described 
in deta il. T he s tru c tu re  is heavier th a n  m o st m ud  screens, b u t  n o t cumbersome, 
and  there  is no chance of dangerous d isto rtion  due to  tra n s it  over rough ground or 
operation  on  uneven stand ings. Tho ends o f tho  m em bers w hich a re  on tho  ground 
are  sled-ended, w ith  am ple and  convenient slinging or tow ing lugs p rovided a t  each 
end. Tho special features designed to  rem ove th e  m o st frequen t sources o f trouble 
a ro : (1) im proved shaft bearings w hich are  identical and  in terchangeable; (2) tho 
uso of com pound ru b b er buffers instead  of helical springs, p roviding m obile stab ility  
o f  th e  screening b a s k e t ; (3) th e  e lim ination of whip in tho  screen c lo th  by  th e  p a ten ted  
tensioning device. R . B. S.

1204. New Pow er Rig. J .  E . K astro p . Oil W kly , 12.8.46, 122 (11), 47-50.— The rig 
was designed to  sim plify tran sp o rta tio n  and  assem bling. Some of th e  special features 
o f tho  rig  a r o : (1) a  sectionalized derrick  which is assem bled horizon tally  on the  
g round an d  th en  raisod in ta c t in to  u p rig h t position  b y  m eans o f a n  erection gin p o le ;
(2) th e  com bination  o f th e  draw  works an d  transm ission  in to  one u n i t ; (3) an  enclosed 
su b stru c tu re  in to  w hich havo been b u ilt a  tool-room , a  supp ly  room , a  m ud-m ixing 
a n d  storage room , tho  generato r room , and  a  crew  dressing and  show er room . Tho 
ch ief com ponents o f th e  rig  a re  described in som e d e ta il and  th e  m ethod  of erecting 
tho  m ast is illu stra ted  d iagram m atically . Nino oil-country  tru ck s are  required to  
m ove tho  rig. T he drilling m as t requires tw o trucks, one for tho  upper section and 
one for th e  lower section. T he tw o m ud-pum ps have  been m oun ted  on skids an d  aro 
h andled  by  two tru ck s . Ono heav y  tru ck  will carry  tho  draw-works transm ission  and 
ro ta ry  skid , while ano ther such tru ck  will tran sp o rt th e  engino and com pound skid. 
E ach  of ,the two paralle l su b stru c tu re  sections requires a  tru ck  for m oving, and  tho 
forw ard  su bstruc tu re  housing th e  tool-room  requires one tru ck . Sm aller items, 
such as th e  shale shaker and  blow -out p reven ters, can  be added  to  th e  lesser loads to  
m ove th e  en tire  rig  w ith  nine trucks. A. H . N.

1205. Drilling with Counterflush Continuous Coring. C. J .  Esseling. M in . M ay., 
1946, 75, 145-149.—Tho developm ent o f th e  counterflush system  is given in  brief, 
followed b y  a  discussion of its  m ethod  o f use an d  advan tages. I n  th is  m ethod  the 
m ud stream  is pum ped  in revcrso order to  th a t  norm ally  em ployed— i.e., i t  en ters tho 
well th rough  tho  nnnulus betw een casing and  drill p ipe  an d  comes ou t o f  th e  drill- 
p ipe lifting  th e  core and  cu ttin g  continuously. Two a lte rn a tiv e  m ethods o f counter
flush drilling m ay  be adop ted , W ith  th e  first, drilling m ay  be continued, once th e  
conductor has been set, w ith  a  casing-string  used as drill-rods, drilling dow n as deep 
as possible w ith  them  (w ith th is  m ethod  th e  casing string  has, o f course, to  be  flush 
inside). I f  i t  is necessary to  proceed w ith  a  sm aller-d iam eter hole th e  casing-string 
used as drill-rods for th e  first ru n  is left in  th e  holo as th e  c as in g ; i t  is caugh t w ith  tho 
slips in  tho  casing-head or landing flange, and  th e  bore is then continued w ith  a  sm aller
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casing-string used  as rods. W hen  em ploying th is  m ethod  i t  is necessary  to  uso a  
coring-bit so constructed  th a t  tho  n e x t sm aller size o f casing-string  used  as drill-pipcs 
can pass th rough  it. The em ploym ent o f casings w ith  sufficient w all th ickness and 
provided w ith  special jo in ts  enables th em  to  be used as drill-rods w ith  eoring-bits, 
since th e  coring-bits only c u t aw ay a  th in  ring, and  th e  casing-pipcs aro, in consequenco, 
subjected to  only a  sm all to rsional s tra in . I f  i t  is desired to  ad o p t th e  second a lte rn a 
tive m ethod  for counterflush drilling a  s trin g  o f drill-pipes for coring is used, b u t th ey  
m ust n a tu ra lly  be flush inside, using  full-hole tool-jo in ts. Tho hole is s ta r te d  w ith  a  
fish-tail b it and , dependen t on th e  d ep th  scheduled, an  8-, 0-, o r 4-in conductor is 
set and  cem ented  against th o  rock, a fte r  w hich drilling is continued w ith  th e  co u n te r
flush coring system . I t  m u st b e  borne in  m ind, th a t  if  tho  d iam eter o f th o  casing 
set is too large to  p e rm it o f drilling tho  hole to  th e  full desired d ep th  w ith  a  counterflush 
bit, tho  hole m u st la te r bo ream ed in  order to  be able to  se t th e  n e x t s iz o ; m oreover, 
a  second sm aller s trin g  o f drill-pipes, w ith  full-holo tool-jo in t connections, m u st be 
available for drilling deeper. Several advan tages accruing from  using  th is  m ethod 
aro discussed. A. H . N.

1206. Drilling Time Reduced. G. W eber. Oil Gas J . ,  17.8.40, 45 (15), 108.— A 
discussion of drilling tim e in tho  P erm ian  B asin  an d  tho  reduction  show n is ascribed 
to tho following : (1) use o f longor in te rm ed iate  casing s tr in g s ; (2) p a rtia l su b stitu tio n  
of clear w a ter for drilling m u d ; (3) increased w eight applied to  b i t ; (4) increased 
efficiency o f drilling c rew s; (5) im proved drilling eq u ip m e n t; (6) m ore p ro m p t and 
efficient service ; (7) increased knowledge of subsurface co n d itio n s; (8) tren d  tow ards 
drilling slim m er h o le s ; (9) b e tte r  contro l o f corrosion an d  o th er causes o f drill-pipe 
failures. E ach  of th e  above item s is d iscussed  in  som e d e ta il. A. H . N .

1207. U-Sliaped Drilling B arge. Anon. Oil W kly , 2.9.46, 123 (1), 40.— Tho barge 
described and  illu stra ted  consists o f tw o hulls b rough t together to  form  n “  U ”  or a

horseshoe.”  D eparting  from  tho  conventional design of drilling barges b y  th e  
addition o f p ro trusions in tho  a f t halves o f tho  two hulls, when tho  two sections aro 
brought together, offsots or b listers coincide so as to  come in to  co n tact, being  separa ted  
only by  a  sm all building tolerance, an d  for p ractica l purposes provide a  single hull. 
By elim inating  th e  usual S-ft gap  betw een tho tw o barges on ono end, add itional 
buoyancy is ob tained  on th e  a f t section, where tho  heavy  equ ipm ent is located  and  
solid steel flooring is furnished for placing pum ps and  o th er equipm ent on space which 
is ord inarily  w asted.

The forw ard end  of tho  drilling barge is com prised o f tw in  hulls, each 24 f t  in beam , 
separated  b y  an  8-ft slo t o r key-w ay. T h is section o f hull, adop ting  th e  conventional 
p a tte rn  o f bargo design, contains two tan k s  for reservo m ud  supply , w ith  th e  deck 
im m ediately above th e  roservo tan k s  being used  for pipe-racks. Tho bargo h as an  
overall length of 140 f t  an d  he igh t o f th e  hull is 12 ft. E ach  com ponent hull is 24 ft 
in beam  a t  its  forw ard end, th is  w id th  extending a ft 78 ft, w here by  m eans of an  offset 
and a  90° angle, w id th  is increased to  27 f t  10 in, rem aining co n stan t for tho  balance of 
the  62 f t  to  th e  s tem . The blisters on th e  p o rt an d  th e  s ta rb o ard  hulls are on th e  
inside bulkheads of tho  respective hulls, and are contingent when th e  tw o sections 
are b rough t together, excepting for a  separation  o f 3 or 4 in, w hich is packed. T he two 
hulls when positioned p roperly  havo an  overall w idth  o f 56 ft.

O ther deta ils o f  th e  barge and  th e  drilling rig  used w ith  i t  aro given. A. H . N.

1208. Drill Pipe Failures in  the  Perm ian Basin. L . R . Jackson , H . M. B an ta , and 
R . C. M cM aster. Oil W kly , 19.8.46,122 (12), 47.—A n investigation  o f th e  perform ance 
of drill-pipo in th e  Perm ian  B asin  fields revealed th a t  th e  re la tively  sh o rt service life 
of th e  p ipe w as th e  resu lt o f th e  severe corrosive conditions encountered . Drilling 
in th is  particu la r a rea  is unique, in th a t  sa lt beds aro encountered from  ab o u t 1800 
to  3400 f t  or deeper. T he sa lt co n ten t of tho  drilling fluid a tta ck s  th e  steel pipe, 
th e  first stage of deterio ration  being m anifested  as corrosion p its . These p its  produce 
a n o tch  effect and  concen tra te  th e  stresses norm ally  developed during  drilling, so 
th a t  fatigue cracks are  developed a t  th e  base o f th e  p its . T he cyclic stresses cause 
fu rth er p ropagation  of tho  cracks, w hich leads to  w ashouts an d  twist-offs. Three 
m ethods are advocated  to  m inim ize these effects. The first is to  use a n  inhib itor.
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Sodium  hydrox ide was found com pletely effective in  th e  la b o ra to ry ; in  th e  field it 
w as uneconom ical because o f th e  largo qu an titie s  requ ired . O f th e  num erous inhibitors 
investigated , sodium  ehrom ate— a chem ical a lready  w idely used  to  com bat corrosion— 
appears to  bo th e  m ost prom ising, a lthough  i t  does n o t afford com plete chemical 
p ro tection . Sm all quan titie s  of th is  inh ib ito r w ere found  to  b e  m ore effective th an  
sim ilar am ounts o f  any-of tho  o th er chem ical add itions s tud ied . F o r  drilling tho salt 
section it  is recom m ended th a t  a  sodium  ehrom ate  concen tra tion  of ab o u t 3000 parts 
pe r m illion b y  weight should  bo m ain tained , w ith  th e  p H  of tho  drilling fluid being 
n eu tra l or sligh tly  on  tho alkaline side— a  p H  of 7-0 or m ore. A fter th e  sa lt section 
is cased off th e  m ud-p its  should bo thoroughly  cleaned to  insure  a  low  sa lt content 
in  th e  frosh-w ater m ud. The concentra tion  of sodium  ehrom ate  should  be m aintained 
a t  th e  sam e level as in  th o  sa lt  section, w ith  a  p H  of 7-0 or higher.

Tho second m ethod  is to  co at th e  p ipe  w ith  th erm al p las tic  on th o  in s id e ; the 
outside is continuously rubb ing  aga in st rock , an d  p its  a re  m ore scarce th a n  inside. 
T he th ird  m ethod  is to  uso a special drill-pipe for th o  sa lt section  alone. Tho drill- 
p ipe in  all th ree  m ethods should be m ain ta in ed  in tension. A. H . N.

1209. P a ten ts connected w ith Drilling. W . T . Cardwell, assr b y  m esne assignm ents 
to  California R esearch Corpn. - U .S .P . 2,404,038, 16.7.46. M ethod o f trea tin g  m ud
laden drilling fluids.— A m ethod  o f trea tin g  aqueous drilling m ud to  produce a  drilling 
fluid w hich will possess desirable viscosity, wall building, an d  w ater-loss properties, 
by  ag ita tin g  w ith  a  water-insoluble* cation  selective m ateria l w hich su b stitu tes  alkali 
m eta l cations for a lkaline  e a rth  an d  o th er po lyvalen t cations, an d  th e n  separating 
unw an ted  m ateria l.

R . R . W aterm an . U .S .P . 2,404,114, 16.7,46. W ater-feed system  for boilers.—A 
special system  for supplying boiler feed-w ater a t  a  ra te  equ iva len t to  th e  ra te  a t 
w hich steam  is exhausted .

J .  T. H ayw ard . U .S.P. 2,404,132, 16.7.46. A p p ara tu s for uso in  logging wells.—An 
a p p ara tu s  for m easuring  and recording volum es of w ell-drilling fluid c irculating down 
a  drill-string  an d  u p  tho  annulus.

J .  A. M aurer, assr to  J .  A. M aurer Inc . U .S .P . 2,404,137, 16.7.46. M ethod of and 
m eans for recording electrical im pulses and im pulse record  p roduced  thereby .— A 
m ethod  o f p roducing on a  film  a  pho tographic  record o f electrical im pulses (suitable 
for use in  e lectrical well logging).

R . L. D oan, assr to  P h illips Petro leum  Co. U .S .P . 2,404,622, 23.7.46. Well- 
logging ap p ara tu s .— A special ty p e  of electrode for d irec t a tta ch m en t to  th e  walls 
o f  a  borehole. '

A. O. R o berts and  J .  J .  W haram , assr to  F o rd  M otor Co. U .S .P . 2,404,657, 23.7.46. 
Transm ission.— A variable-speed transm ission  o f tho hydrau lic  to rque  converter ty p e .

P . H . G ranger. U .S .P . 2,404,876, 30.7.46. Oil-well too l.— A device for uso in 
cem enting operations.

R . A. W ard , assr b y  m esne assignm ents to  R . C. Sw itzer and  J .  L. Sw itzer. U .S .P .
2,405,078, 30.7.46. M ethod an d  com positions for locating  surface d iscontinuities.— A 
m ethod  of de tecting  subsurface flaws hav ing  surface openings : su itab le  fo r drill-pipe, 
casing, tub ing , e tc .

M. T . A rcher, a ssr to  The N a tional Supply  Co. U .S .P . 2,405,546, 13.8.46. W ell 
drilling p l a n t : a  pow er p lan t for a  ro ta ry  drilling rig  com bining m eans for driving 
ro ta ry  tab le , draw -w orks, an d  m ud-pum ps.

G. L. Loomis. U .S .P . 2,405,794, 13.8.46. Po rtab le  derrick.— A portab le  derrick 
w hich c an  bo ra ised  as a  u n ita ry  s tru c tu re  b y  th e  use of an  aux iliary  m as t an d  hoisting 
d rum  : all equipm ent is on  a  com m on foundation , to  w hich tho  aux iliary  m as t and 
derrick  are  p ivo ta lly  a ttach ed .

A. H . Beal. U .S .P . 2,405,937, 20.8.46. D eviation  recording device.— A device 
for recording th e  dev ia tio n  of a  well-bore. R . B. S.
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Production.
1210. AJFactual Analysis of the  Effect o£ W ell-Spacing on Oil Recovery. R . C. Craze 
and S. E . B uckley. O il Gas J . ,  24.8 .40, 45 (10), 9 7 .— Paper presented, before A -P .I .  
Tho results o f  studios on 103 oil-pools aro analysed. Correlation is ob tained  betw een 
yield and viscosity , y ield and  perm eability , etc ., b u t  i t  is found th a t  y ield  is a lm ost 
independent of well-spacing. T he au th o rs  d iscuss th e  d esirab ility  o f tho  ideal in 
experim entation of keeping a ll variab les co n stan t and  vary ing  only -well-spacing 
before a  conclusion th a t  w ell-spacing is o f  no effect on yield can  be draw n. T hey also 
point ou t th e  im possib ility  o f such a n  ideal experim ent. Accordingly, oven though  
the d a ta  are n o t precise, i t  is believed th a t  th e  num ber o f observations is sufficient to 
afford reasonable s ta tis tica l su p p o rt for tho position  th a t  tho absence o f a  tren d  w ith  
well-spacing is significant ra th e r  th an  accidental. H ence, tho  fu rth e r conclusion 
may be justified th a t  thoso field d a ta  show tho u ltim ato  oil recovery to  bo independent 
of tho well-spacing. F o r  clarification th is  conclusion needs e laboration  an d  ex p lan a
tion. W h at has been show n by  thoso d a ta  is th a t  d istance betw een wells is n o t ono 
of tho p e rtin en t generally  applicable physical factors on w hich oil recovery is dependent. 
This conclusion does n o t im ply  th a t  a  single well will adequate ly  d ra in  an  ontiro 
structure, nor does i t  im ply  th a t  tho  recovery from  an y  field will necessarily bo inde
pendent o f th e  num ber and  location of producing wells. T he d a ta  show  an  absence 
of a  direct physical dependence, and  no t an  absence o f a  geom etric dependence of 
recovery on spacing. F o r exam ple, tho field w ith  2-6 acres/w ell m ay  be h ighly  fau lted  
or m ay consist o f num erous zones n o t co-oxtonsive. A well density  of 65 acres/well 
in th is field m igh t havo yielded m ateria lly  less oil. Conversely, however, a  density  
of 1 well to 2-6 acres in th e  field drilled to  63-6 aere3/well would no t necessarily  havo 
increased th e  u ltim ate  rocovory. A lthough d istance o f d ra inage is n o t a  facto r 
controlling u ltim ato  recovery, th e  geom etry  of th e  reservoirs and  th e  location of th e  
wells w ith  respect to  such geom etry  a re  undoub ted ly  im p ortan t. F u rtherm ore, 
the effects of well location an d  production  ra to  on  gas and  w ater p roduction  m ay  also 
affect tho u ltim ate  oil recovery.

Hence, a  m ore com prehensively phrased  conclusion m u st p o in t ou t th a t  in any 
reservoir a  sufficient num ber of wells m u st be drilled adeq u a te ly  to  d ra in  th e  reservoir 
under th e  available conditions and  ty p e  of drivo operative  and  to  supply  th e  desired 
to ta l ra to  of p roduction  w ithou t excessive indiv idual well ra tes. T h is m inim um  
num ber o f  wells requ ired  is sub ject to  de term ination  on a  sound engineering basis 
for each reservoir, based  upon  th e  reservoir characteristics and  tho typo  of operation . 
Beyond th is  m inim um  num ber o f wells fu rth er increase of well density  will n o t increase 
the u ltim ate  oil recovery th rough  shorten ing  th e  drainago d istance. I t  is in th is  
sense, and  th is  sense only, th a t  oil recovery has been shown to  be  independent o f th e  
well-spacing. A. H . N.

1211. Secondary Recovery Production Research (A M onthly Review). R . V. H ughes. 
Producers M onthly, Ju n e  1946, 10 (8), 8.—T his m o n th ’s review  includes no tes on 
well-shooting practices and  on progress in p roduction  research  a t  th e  Pensylvania  
S ta te  College. Shooting practices in  E ngland  are discussed w ith  reference to  th e  
paper en titled  “  Some Problem s E ncountered  during W ell Shooting O perations in 
th e  N ottingham shire  Oilfields ” in th e  M arch 1946 issuo of tho Journal of the Institu te  
of Petroleum  (see a b s trac t No. 539). A recent U .S. publication  on explosives is also 
reviewed.

The production  research discussed concerns th e  well-known fact th a t  th e  routine  
air-pcrm eability  de term ination  perform ed on cores from  oil-producing fo rm ations 
cannot p red ic t in  general th e  ab ility  of such a  form ation to  conduct w ater, even when 
th e  core is com pletely sa tu ra ted  w ith  w ater. Two tes ts  wero perform ed to determ ine 
th e  clay co n ten t o f some B radford  sands. The first w as th e  m ethod of “  differential 
therm al analysis ”  which h as been used  for som e tim e in tho analysis o f clay m inerals. 
The process consists o f determ ining th e  tem pera tu re  difference b y  m eans o f a  differential 
therm ocouple betw een a  clay  sam ple and  a  therm ally  in ert substance, b o th  of w hich 
are being heated  sim ultaneously a t  a  co n stan t and  equal ra te . A ny chem ical or 
physical changes in  th e  clay involving th e  liberation  or absorp tion  of h e a t such as 
loss o f w a ter o f h y d ra tio n  or changes in c rystalline  s ta te  w ill crea te  a  tem pera tu re  
difference betw een th e  clay  and  th e  in ert substance. T his produces a  differential
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temperature» versus tem p era tu re  curvo w hich is characteris tic  o f th e  clay  minerals 
present.

Tho second te s t  m ethod  used  w as tho  X -ray  spoctrom otor. T h is ap p a ra tu s  subjects 
th e  sam ple to  a  s tream  of X -ray s a t  a  con tinuously  vary ing  incident angle. The 
in tensity  o f tho refracted  beam  is m easured  sim ultaneously  a t  th e  sam e angle as the 
incident beam  w ith  a  goiger counter. T he curvo produced  is th e  scanning anglo 
versus tho  in tensity  o f th e  refrac ted  beam , a n d  is ch aracteris tic  o f th e  m ateria l being 
tested . These tes ts  ind icated  th a t  some sands con ta in  clay  m inerals w hich are likely 
to  swell in  con tact w ith  w ater, an d  th is  m ay  explain  th e  variablo perm eabilities 
encountered. R . B . S.

1212. Development of Ground W ater from  W ells. E . W . B ennison. Producer's 
M onthly, Ju n e  1946, 10 (8), 16.— An ad eq u a te  te s tin g  program m e is an  essential 
p re lim inary  to  any  ground-w ator developm ent scheme : to  in te rp re t th e  results 
obtained, considerable knowledge o f th e  various form s o f g round-w ater flow, ground
w ater velocities for different form ations, and  tho  basic hydrau lic  law s governing the 
m ovem ent o f w ater in  tho  form ations p en e tra ted  is re q u ire d ; these  factors are dis
cussed.

T he im portance of well-screens an d  gravel pack ing  an d  tho  causes of corrosion and 
incrusta tion  aro also discussed. I n  well screens corrosion is generally  d irec t chemical 
corrosion, selective corrosion (or dezincification), or som e form  of electro ly tic  corrosion. 
Tho m ain  cau sesq f corrosion a re  a  high con ten t o f free C 0 2, low p H  value, a  high content 
of dissolved oxygen, th e  presence o f H sS or sim ilar gases in  th e  w a ter, or tho  presence 
of iron  su lp h a te  an d  o ther less com m on causes. In c ru s ta tio n , w hich is frequently 
confused w ith  corrosion, is a n  en tire ly  different phenom ena, being p rim arily  due to 
chem ical deposits caused b y  over-pum ping or differences in  p ressure. Incrusta tion  
destroys th e  efficiency of a  well-screen, w hile corrosion destroys th e  screen itself. 
In c ru s ta tio n  is th e  deposition and  collection of m ineral sa lts  on th e  screen and  in  tho 
form ation  ad jacen t to  a  screen. T h is deposition is due to  tho  p ressu re  changes and 
consequent release of C 0 2 w hich occur when tho well is being pum ped. Inasm uch  as 
these  changes a re  g rea tes t a t  or n ear th e  screen, th e  release o f C 0 2 is g rea tes t hero, 
a n d  also th e  deposition of m ineral sa lts . In c ru s ta tio n  is of two types, h a rd  and soft, 
dependent on th e  chem ical n a tu re  o f th e  w a ter an d  w hether hardness is of carbonate 
o r non-carbonate  typ e . A bout tho  only m eans o f re ta rd in g  in cru s ta tio n  discovered 
to  d a te  is to  lessen th e  ra te  o f pum ping  and  using m ore wells spaced fa rth e r ap art. 
Acid trea tm e n t a n d  o ther m eans have  been used  for tem p o rary  relief, b u t  are no t 
en tire ly  sa tisfac tory . R . B. S.

1213. Deep W ell Turbine Pum ps for Secondary Oil Recovery O perations. D. R-
R an k in . Producer’s M onthly, Ju n e  1946,10 (8), 22.— T he construction  and  installation  
of various typos of deep-well tu rb in e  pum ps for raising  w a ter from  underground 
sources are discussed. ' R . B . S.

1214. Cycling Operations. H . H . K aveler. Oil W kly , 2.9.46, 123 (1), 3 3 .—The 
co n trasting  v iew points o f p resen t-day  production  -and th a t  o f th e  p a s t are  presented. 
Tho principles o f energy conservation  and  of increased liquid  y ield  in retrograde 
fields, w hen cycling operations are  used, a re  briefly outlined. F in a lly  tho  advantages 
o f u n it  operations a re  discussed. Thero aro generally  tw o  m ain  problem s involved 
in  u n it m anagem ent. Ono is th a t  o f convincing a ll th e  owners in te rested  in  such a 
pool th a t  un itization  is essentia l an d  w ill resu lt in m axim um  b e n e fit ; th e  second is 
th e  problem  o f accom plishing a  fa ir d is trib u tio n  o f equities in th e  u n it operation. 
Tho basis for eq u ity  d is trib u tio n  varies w idely as betw een pools and  as betw een areas. 
I f  th e  m ethods of equ ity  d is trib u tio n  up o n  w hich u n it operations aro based wero 
exam ined, a  wide v a rie ty  o f m ethods w ould be found to  b e  em ployed. Tho principle 
generally  adhered  to  is to  d is trib u te  .equities in su b s tan tia l p roportion  to  th e  recover
able petroleum -in-place ben ea th  each sep ara te  tra c t.  Som etim es th is  m ay  be ac
com plished b y  basing eq u ity  d is trib u tio n  upon th e  acre-feet o f n e t p roductive  form a
tion . A t o th er tim es, particu la rly  w here m ore th a n  one pool is involved, it is necessary 
to  base th e  equ ity  upon  th e  recoverable hydrocarbon-in-place b en ea th  each respective 
tra c t.  A convenient m eans w here m ore th a n  one pool is involved in a  field, is to  
com pute  th e  am oun t o f condensate an d  th e  am o u n t o f residue gas-in-place beneath
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each tra c t an d  assign, for purpose o f eq u ity  calcula tion  only, a  dollar value to  th e  
condensato an d  to  th e  residue gas, an d  base  th e  d is trib u tio n  u p o n  th e  e q u ity  dollar 
value a ttr ib u ta b le  to  each t ra c t.  Once u n itiza tio n  is accom plished, cycling becomes 
more easy to  accom plish an d  m ore corta in  o f success. A. H . N .

1215. E xtrapolation of Bottom -H ole Pressure Build-Up Curves by M eans of Difference 
Tables. J .  J .  A rps. Oil 1 Vkly, 22.7.40,122 (8), 26.—A general discussion o f obtain ing  
static bottom -hole pressure for a  well w ith o u t sh u ttin g  i t  dow n too  long is p resented . 
The m ethods availablo consist, briefly, m ain ly  o f : (1) a  self-recording bottom -hole  
pressure gauge or pressure  bom b, w hich records bottom -hole  p ressures d irec tly ; 2 
fluid-level observations tak e n  w ith  tho  baile r on a  sand  lino or a  float on a  wire l in o ; 
to bo converted  b y  m eans o f th e  fluid g rad ien t in to  bottom -hole p re ssu re s ; (3) indirect 
fluid-level observations m ade b y  m eans o f sound-w aves o r possibly rad io  w a v es; 
(4) tho “ Copper T ubing M ethod,” w hich uses th e  pressure  required  to  blow com pressed 
air or gas th rough  sm all-d iam eter tub ing  lowered in to  tho  well alongside th e  p roduction  
tu b in g ; (5) th e  top-hole p ressure  build-up in  d ry  gas w e lls ; pressures to  be corrected  
for weight o f  gas colum n. Tho g raphical an d  o th er m othods used to  dorivo th o  sta tic  
bottom -hole pressure  a re  given in somo deta il. Form ulae a re  illustra tod  by  exam ples 
which are w orked ou t. A. H . N .

•

1216. Production Packers—Their Various Applications. P . V. M cGivem. Oil W kly ,
5.8.46, 122 (10), 28-29.— T he use o f packers for isolation  o f w a ter from  th e  producing 
sands, pum ping  an d  flowing from  sep ara te  zones sim ultaneously, pum ping  from  two 
zones a lte rn a te ly  from  th e  sam e well, and  th e  disposal o f sa lt w ater a re  briefly oxplained. 
A diagram  illu stra tes tho  position  of tho  packer in th e  various uses. T he packer, 
commonly called a  re ta in e r p roduction  packer, is p erm anen tly  set, and  is n o t rem ov
able except by  drilling, though  tho  tu b in g  m ay  be pulled  as o ften  as requ ired  for 
changing pum ps, cups o r an y  o th er necessary repairs ,to  tho  well. If, a fte r  years of 
service, th e  packer should go b ad , an o th e r m ay  be se t im m ediately  above th e  original 
w ithout its  renfoval. Tho packer is constructed  of cas t iron, an d  resists corrosion 
to a  high degree. T he p ack ing  elem ent is p ro tec ted  b o th  to p  and  b o ttom  by  lead  
seal rings which p rev en t any  fluid o r gas from  com ing in co n tac t w ith  th e  rubber 
and is good for yoars o f service. These rings also p rev en t th e  ru b b er from  “ flowing ” 
in wells o f high tem poratures. T he procedure adop ted  in  se ttin g  th is  ty p e  o f packer 
is deseribod.

The packer m ay  also be  used advantageously  to  lessen corrosion of tho  casing and 
tubing by  se ttin g  tho  packer in  tho  shoe-jo in t and  filling th e  annulus w ith  live oil. 
E n trance  o f w ater th rough  holes in  th e  casing m ay  also bo preven ted  b y  filling th e  
annulus w ith  oil and pack ing  th e  tu b in g  head , p roviding of course tho w ater pressure 
is sufficiently h igh  to  p rev en t tho oil from  drain ing  off in to  th e  w a ter zone. In  add ition  
to  affording a n  underground  storago for th e  oil, its  presence ten d s to  lessen electrolytic 
action on th e  pipe. A. H . N .

1217. Lacquer Control of Loose Sand. R , S. A dam s. Oil W kly , 12.8.46, 122 (11), 
70.—U nconsolidated sands can give trouble  e ith e r b y  sanding-up chokes, gravel - 
packs, e tc ., or b y  cu ttin g  off sections of screens, contro l valves, e tc . To avoid  such 
troublo lacquer w as pum ped  th rough  a  tu b in g  in to  th e  sand, a n d  w hen th is  sot i t  
consolidated tho  sand  grains. I n  one well a  lower p a y  was abandoned  an d  tho  operator 
perforated  tho  casing in to  a  h igher oil-zone. Duo to  excessive am oun ts o f unconsoli
d a ted  sand , all a tte m p ts  to  p roduce th e  well failed. R everse circulation  w ith  w a ter 
failed to  rem ove th e  g r itty  m a tte r . M ud was required  to  clean tho  well an d  hold 
th e  sand  in place. Howover, as soon as th e  m u d  was rem oved, th e  well w ould be 
expected to  m ako sand  again. A fter trea tin g  tho  well w ith  th o  sand-lacquer m ate ria l 
i t  w as p u t  on  p roduction  an d  flowed pipe-line oil. I t  h a s  been producing for m ore 
th a n  four m onths, an d  tho operator has h a d  no sand  troubles. O ther exam ples are 
given to  show th a t  tho  m ethod  allows th e  advan tages of h igh p orosity  an d  perm eability  
o f unconsolidated sands to  be  enjoyed w ithou t th e  e x tra  troubles usually  encountered 
w ith  loose sand  form ation. A. H . N .

1218. Gas Recovery Systems. D . Rogers, J r .  Oil W kly , 19.8.46,122 (12), 42.— Paper 
presented before A .P .I .  I n  fields of very  low gas co n ten t th e  recovery of gas from
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th e  crude is an  econom ical necessity. Such conditions ex is t in  tho B radford  field, 
where gas is salvaged e ither a t  low pressures o r b y  vacuum  an d  b u rn t on th e  lease. 
Gas recovery in  tho  B radford  field is effected a t  th e  gas-o il-w ato r separa tors an d  stock - 
tanlcs. A  ty p ica l se t-up  is show n. Oil, gas, and  w a ter en te r th e  sep ara to r tank 
from  tho  lead line, a  bleeder lino being used w hen necessary  to  tak e  tho gas directly 
to  th e  sep ara to r dom e, an d  th u s  p rev en t surging. W ate r is syphoned from  tho 
b o tto m  of th o  separa to r and  oil g rav ita te s  to  th e  stock-tanlrs. T he gas-recovery lino 
takes gas from  th e  to p  o f th e  s to ck -tanks an d  from  th e  sep ara to r dom e. L iqu id  seals 
aro p laced in  tho  line connecting tho  sep ara to r ta n k  to  th e  s to ck -tanks an d  in  th e  lines 
betw een tho  stock -tanks. Tho gas-recovery line delivers th e  solu tion  gases either 
d irectly  to  a  vacuum  pum p or to  a  vacuum  gathering  system . To g u a rd  against 
excessive pressures o r vacuum  being exerted  on th e  tan k s  o r separa to r, a  pressure- 
relief device is connected  to  tho gas-recovery line. T his is a  specially  b u ilt liquid 
seal which v en ts to  th e  a tm osphere  w henever tho pressure  or vacuum  in  th e  system 
exceeds p redeterm ined  lim its. Several d iagram s illu stra te  tho  system  used.

A. H . N.

1219. H elium  used by B ureau of Mines to  Trace Travel of In jection  Gas. Anon. 
Oil Gas J . ,  10.9.46, 45 (14), 107.— A sum m ary  of th e  chief findings in  th e  U .S. Bureau 
o f Mines B .I .  3897 b y  E . M. F ro s t, J r . ,  on  th is  sub ject is given in  th e  paper. The 
success o f tho  m ethod  depends largely on a  now in s tru m en t w hich rap id ly  detects 
helium  in n a tu ra l gas in  concentra tions as low as 0-001 % . Tho chief findings a re : 
(1) T he helium  co n ten t o f th e  gas produced  from  a  well w as found to  v a ry  in  a  cyclical 
m an n er over a  period  o f days. Tho helium  con ten t o f gas produced  from  wells changed 
som ew hat, depending on tho  w ay tho  wells wero handled . In v a riab ly  tho  helium  
co n ten t of th e  gas d raw n from  a  well increased when a  well was sh u t in, as though 
th e  helium  w as stra tify in g  in  th e  casing. Also, i t  w as n o ted  th a t  th e  helium  content 
o f gas from  a  well was som etim es affected by  changes in  th e  operation  o f th e  well- 
pum p ; (2) th e  average helium  content- o f tho  gas differed in one p a r t  o f tho field from 
th a t  in  an o th er re la tively  n ear it. A. H . N.

1220. U nusual Pressure Conditions Solved in O klahom a’s Second Triple-Zone Com
pletion. E . H . Short, J r .  O ilG a sJ .,  17.8.46, 45 (15), 87.— T hree sands w ith  different 
pressures w ere b rough t in by  a  trip le  com pletion using  packers to  isolate th e  three  
form ations. Special casing pack-off h a d  to  bo used. A. H . N.

1221. W ell In terference and R eservoir D rainage. J .  H . A b ernathy . Oil Gas J .,
10.9.46, 45 (14), 110.— I n  recen t issues of th e  Oil Gas J .  th is  sub jec t w as discussed 
b y  B arnes, an d  th is  p ap er is a  com m ent on th e  series, giving th e  h is to ry  o f th e  O kla
hom a C ity  Pool in  th o  W ilcox sand . T he following conclusions are  d raw n : (1) when 
conditions of n a tu ra l w ater-drive  ex is t, and  w here w ithdraw als a re  re stric ted  to  a  
ra te  com parable to  th e  ra te  a t  w hich w a te r encroaches, w ide spacing can  be m ost 
effective in  ob tain ing  recovery o f o i l ; (2) tho  inverse o f principle 1 is also v a lid ; if 
pressures aro allowed to  deplete, qu ite  close spacing is necessary  to  o b ta in  a n  efficient 
recovery of th e  oil in  p la c e ; (3) if  n a tu ra l w ater-d rive  does n o t ex ist, very  careful 
consideration  should be given to  early  down-dip injection o f w ater, since dissolved 
gas-drivo, gas-cap drive, and  th e  g rav ity  d rainage m echanism s are poor su bstitu tes 
for encroaching w ater. T hese lesser forces can, however, be so u tilized  as to  m ateria lly  
assist th e  n a tu ra l or artificial w ater-drives.

Com m ents b y  o thers are also given. A. H . N.

1222. Flowing Production vs  Pum ping Production in  W ater-F lood Operations. R- C.
E arlougher. Oil W kly , 26.8.46, 122 (13), 38.—In  secondary  recovery water-flood 
operations th e  operato r has th e  choice o f flowing or pum ping  th o  producing wells. 
T he ad v an tages and  d isadvantages o f  flowing versus pum ping producing wells in 
w ater-flood operations aro frequen tly  discussed, a lthough  little  factu al inform ation 
has been  presen ted . I n  an  effort to  determ ine accu rate ly  th e  re la tive  m erits  o f th e  
tw o producing m ethods, an  exhaustive  s tu d y  has been m ade of th ree  leases contain ing 
520 acres, o f w hich 427 acres hav e  been  sub jected  to  secondary  recovery  water-flood 
operations. O f th e  427 producing acres stud ied , 169 acres have  been developed for 
pum ping  production , while 258 acres have been  developed for flowing production.
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The investigation  involved deta iled  s tu d y  of all operational d a ta  ob tained  from  427 
contiguous areas in  T ow nship 24 N o rth  R ange 17 E a s t, N ow ata  C ounty, O klahom a. 
Detailed d a ta  on  w a ter in p u t, field characteristics, and  oil p roduction  aro p resented . 
IVhdst tho  eleven conclusions listed  a t  th e  end aro cautious in  g iving preference to  
either m ethod  unreservedly, enough advan tages have been ob ta ined  w ith  th e  flowing 
system over th e  pum ping  m eth o d  to  enablo i t  to  bo recom m ended th a t  in fu tu re  
flowing should be seriously considered w hen plann ing  a  new w ater-flooding develop
ment. Several o th er facto rs—d ep th  an d  perm eability— aro im p o rtan t. A. H . N.

1223. W ater T reating  E quipm ent Used in  Secondary Oil-Recovery Operations. L. E .
D outhit. Producer's M onthly, Ju n e  1946, 10 (8), 28.— Tho uso o f p ressure  filters, 
chlorine feeders (chlorinators), chem ical solution feeders and  d ry  chem ical feeders for 
w ater-trea tm ent operations is briefly discussed. R . B. S.

1224. Pow er-pum ps for W ater-flooding. J .  W . H epburn . Producer's M onthly, 
June 1946, 10 (8), 30.— Tho selection of tho  m ate ria l used  in construction  and design 
of pum ps for w ater-flooding w ork is reviewed. A dotailed  discussion o f pow er-pum p 
perform ance follows, p a rticu la r em phasis being la id  on efficiency, horso-power, tho 
influence of gas or a ir  en tra in ed  in  th e  w ater, an d  suction  conditions.

Tho m echanical losses in  a  pow er-pum p due to  friction of tho  m oving p a r ts  is e x 
pressed by  th e  m echanical efficiency (Em ) w hich is th e  ra tio  of tho theoretical horso- 
power (t.h .p .) o u tp u t to  th e  brako horse-pow er (b.h.p.) in p u t a t  tho pum p coupling 
or pulloy. Tho m echanical efficiency can  be determ ined  only by  te s t. T he loss due 
to stuffing-box leakage, delay  in  closing o f tho  valves, leaky valves, and  am o u n t of 
gas or vapour carried  by tho  w a ter is represen ted  by  th o  volum etric  efficiency (Ev). 
The volum etric  efficiency is th e  ra tio  of tho  a c tu a l capacity  discharged in g .p .m . to  
the p lunger displacem ent in  g .p .m .— i.e., th e  ratio , o f hydraulic  horse-power (h.h.p.) 
to b .h .p . T he volum etric  efficiency can be determ ined only b y  te s t. A verage values 
of E v  are 97%  for horizon tal duplex  double-acting p lunger pum ps and  95%  for vertica l 
triplex single-acting pum ps. T he to ta l  efficiency (E l) o f th e  pum p ind icates • tho 
overall efficiency an d  is determ ined  by  E t  =  E m  x  E v, or by  delivery  in  U .S. G al/m in  
(Q) -f- p iston  d isplacem ent in  U .S. gal/m in  (D).

B.h.p. is tho  power actu a lly  tran sm itte d  to  tho  pum p by  its  d river. W hen a  pum p 
is tes ted  tho  b .h .p . is m easured a t  tho  pum p coupling o r pulley. T he h .h .p . is based 
on th e  am o u n t o f liquid actually  discharged b y  th e  pum p. T he t.h .p . is based  on tho 
plunger d isplacem ent o f tho  pum p. Tho following formulse aro used to  calculate 
pum p horse-pow ers:

, Q X psi  . , D  X p si  t.h .p . h .h .p .h .h .p . =  t.h .p . =  — i  b .h .p . =  r  =  —= f-
1 1715 r  1715 1 E m  E t

The application  o f tho  form ula; to  specific problem s is sim ple, and is illu stra ted  b y  
an  exam ple.

Tho installation  of pow er-pum ps is th en  briefly discussed, followed by  somo piping 
suggestions and  a  discussion of suction  conditions. A ny failure to  provide an  adequate  
supply of liquid to  th e  pum p will re su lt in failure o f tho pum p cylinders to  fill properly, 
causing noisy  operation  an d  pounding, w ith  im pact a n d  shock loads being im posed 
on all p a rts  of th e  pum p, %vith possible u ltim a te  breakage. In  order for liquid  to  
en ter th e  cylinder o r plunger-cham ber o f th o  pum p, th e  ex ternal pressure  m u st bo 
sufficiently h igh to  overcom e all th e  resistances existing  betw een th e  supply  an d  tho 
plunger-cham ber in th e  pum p. A  facto r -which is often overlooked in  th is  connection 
is th e  h ead  (Ha) requ ired  to  accelerate th e  flow of liquid  in th e  suction  line (due to  
th e  fact th a t  tho  velocity  of th e  plungers is co n stan tly  changing). T his is given by  :

H a — ^  L ength  o f p ipe (ft) X V elocity o f fluid (f.p.s.) x  r.p .m .
K  acceleration  due to  g rav ity .

T he constan ts C an d  K  depend respectively on th e  typo  and pum p and  th e  liquid 
being pum ped. T his form ula is discussed in  deta il and  illu stra ted  by  tw o exam ples.

One reference is given. R . B . S.
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1225. H orizontal Triplex Pum ps. A. I t .  M aier. Producer's M onth ly , Juno  1946, 
10 (8), 38.— T he use o f horizon tal trip lex  pum ps in  w ater-flooding operations, the 
design an d  in stallation , an d  th e  ad v an tag es and  d isadvan tages o f these  pum ps aro 
described in  some deta il. R . B . S.

1226. E lectrical Drives for W ater-in jection  Systems As Used in  the  Bradford Oilfield.
M. W . Folsour an d  W . G. T aylor. Producer's M onth ly , Ju n e  1946, 10 (8), 44.—The 
considerations involved in th o  p roper choice o f m oto rs and  th e ir  contro l equipm ent 
for tho various drives in  th e  w ater-in jection  system  are  explained w ith  referenco to 
w ater wells, th en  to  w a ter-trea ting  p lan ts, pipelines, an d  in jection  pum ps, and  finally 
to  lightn ing pro tec tion  o f electric pow er circuits an d  equipm ent. K . B. S.

1227. V-Belt Drive on W ater-injection Equipm ent. J .  R . G hent. Producer’s Monthly, 
Ju n e  1946, 10 (8), 48.—T he a d ap tab ility  o f V -belt d rives to  m echanical equipm ent 
used in  w ater-in jection  operations, th o  p recau tions needed in  in sta lla tion , and the 
m ethods of m aking changes a re  each described. B . B . S.

1228. Pressure F ilters. H . K ipp . Producer's M onth ly , Ju n o  1946, 10 (8), 26.—The 
uso of pressure  filters in  w ato r-treating  program m es for w ater-in jection  schemes is 
reviewed. B . B . S.

1229. Pennsylvania A ir-Injection Projects. B . F . G ran t and  R . B . Bossier. Oil 
W kly, 15.7.46, 122 (7), 38.— I n  an  a tte m p t to  convert pum ping  in to  flowing wells, 
experim ents aro being carried  o u t to  reprossuro a  field b y  m eans of a ir. T he require
m ents to  be satisfied to  ensure success o f tho  schem e an d  engineering problem s to  bo 
solved in th e  design of flow-strings and in tho  high-pressure equipm ont aro discussed. 
T he effect of flowing tho  producing wells is know n q u an tita tiv e ly  on so few air-injection 
properties th a t  conversion of wells to  flowing on o th er leases should, as a  first step, 
be confined to  a  few wells grouped to  serve b o th  as a  p ilo t operation  and , if  results 
are favourable, as a  nucleus for expansion. T he planning, in sta lla tion , an d  operation 
of these experim ental groups preferably  should bo under engineering supervision, so 
as to  develop tho  m axim um  am o u n t of inform ation as to  th o  physical an d  economic 
com parison betw een flowing an d  pum ping. Tho s tu d y  is being m ade b y  tho  Bureau 
of Minos. A. H . N.

1230. S a lt-W ater Disposal in E ast Texas Field. P a r t  1. W . S. M orris. Oil Gas J .,
10.9.46, 45 (14), 72.— T he brino-injection schem e described is th a t  for tho  world’s 
largest p ro jec t o f i ts  kind. Conditions in th o  field th a t  b rough t ab o u t tho  form ation 
o f th e  E a s t T exas Salt W ate r D isposal Co. as a  field-wide pro jec t a re  recorded. Set
up  o f th e  organization  is p resen ted  for th e  benefit of operators in o th er fields. M anner 
in w hich th e  whole field pays for th e  re tu rn  of sa lt w a ter to  tho  W oodbine sand  for tho 
m aintenance o f reservoir pressure is explained fully. T he technical problem s and 
engineering solutions dealing w ith  th e  sub-surface disposal o f sa lt w a ter a re  presented 
in th e  ligh t o f th e  experience of th e  Salt W ate r Co., to g eth e r w ith  tho  resu lts accom 
plished to  da te . M any references to  cu rren t lite ra tu re  dealing w ith  th o  problem  of 
sa lt-w ater d isposal a re  cited . A. H . N.

1231. E ngineering Factors and Operating Problem s in  the E ast Texas Field Salt-W ater 
Disposal. P a r t  2. W . S. Morris. Oil Gas J . ,  17.S.46, 45 (15), 89.—Tho gathering  
system s for tho  sa lt-w ater disposal are described, together w ith  th e  chem ical t re a t 
m en t using chlorino a fte r  aera tion . Tho chlorine is generated  olectrolytically  using 
low -voltage high-am perago d irec t cu rren t in  sa lt w ater. W hen  electric cu rren t is 
passed  th rough  sa lt w a ter, sodium  ions are  liberated  a t  th e  cathode  and  chlorine ions 
a t  th o  anode. T he sodium  ions reac t w ith  w ater, form ing sodium  hydroxide, which 
in tu rn  reac ts w ith  calcium  to  form  Carbonate, w hich deposits on  tho cathode. The 
chlorine evolved is dissolved in  th e  w a ter as chlorino, or reac ts to  m ake chlorites, 
chlorates, or chlorides. Chlorides are form ed b y  tho  reac tion  of chlorine w ith  the  
cathodic product*. T here aro m an y  possible com plicated reactions in  tho  electrolysis 
th a t  a re  n o t considered im p o rtan t in  sa lt-w ater trea tm en t. T he deposits on  tho 
cathode— usually  calcium  carbonate— necessitate , tho  reversa l o f th e  cu rren t th rough
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the electrodes or i t  will deposit u n til i t  connects th e  tw o ad jacen t electrodes, w ith 
the result th a t  tho  efficiency is m ate ria lly  im paired . B y revorsing tho  electrode the 
calcium carbonato  reac ts  w ith  chlorine, going back  in so lu tion  as calcium  chlorido. 
The current is reversed a t  4-hr in te rvals in sa lt w ater com pany’s operations. Sedi
m entation is accelerated  by  use o f alum . Tho chem istry  o f th e  ensuing reac tion  is 
briefly given. A. H . N .

1232. Engineering Factors lor Pressure F ilters, Pits, In jection  W ells, and O ther Item s 
Used in the E ast Texas Field Salt W ater Disposal. P a r t  3. W. S. M orris. Oil Gas J .,  
24.8.40, 45 (16), 86.— Tho problem  of corrosion in filters and  pipe system s and  how it  
was solved using asbestos cem ent and  p lastic  coatings aro discussed. T he construction  
of the concrete p its  and drilling o f new wells are briefly described, followed by  incidental 
instrum ents, m eters, pum ps, etc ., used in  tho  schem e. A. H . N.

1233. E lectric Pow er for the  Oil Industry . W . H . Stuevo. Oil WJcly, 15.7.46, 122 
(7), 44.—A lthough th e  paper diseussos th e  uso of electric power in  all th e  m ajo r aspects 
of petroleum  p roduction  an d  refining, it will bo found in teresting  for th e  q u an tita tiv e  
da ta  given for tho power requirem ents vs d ep th  for drilling an d  pum ping. A graph  
is given to  guide tho  selection o f p roper horso-power ra tin g  of th e  equ ipm ent, and  th e  
information ob tained  for tho  energy required  a t  various depths, in term s of kW h/brl 
of l'O specific g rav ity  fluid, is helpful, and  indicates th a t  there  is no t a  g rea t deal of 
choice in tho  selection of equ ipm ent from  a  s tan d p o in t o f overall efficiency, for tho 
mean average curve denotes th a t  p ractica lly  all m ethods aro approx im ate ly  37%  
efficiont— th a t  is, from  electric energy in p u t to  fluid delivered in surface tanks. C entral 
powers are n o t used fo r d ep th s m uch in excess o f 2500 ft. In d iv idual beam  pum ps 
can be used for alm ost any  d ep th , and  th o  subm erged centrifugal pum p can  bo used 
for all depths, b u t since th e  centrifugal pum p is essentially  a  low-head, large-volum o 
pum p, it is m ore efficient a t  tho shallow er dep ths. A s tu d y  o f some 852 shallow wells, 
about 600 ft deep, shows th a t  i t  requires approxim ately  th e  sam e am o u n t o f pow er/ 
barrel o f fluid a s  th e  o th er m ethods, w hen water-flooding is u sed  and  wells flow by 
injection pressure. In  using th e  curves shown, when applied  to  individual beam - 
pum ps, i t  is suggested th a t  tho  horse-pow er ra tin g  o f tho  m oto r selected be based on 
the  d a ta  from tho  curve and  th en  increased by  a  facto r 1-3 to  T4. P e rh ap s tho  m ost 
versatile pum ping un it is th e  centrifugal subm erged pum p, since i t  can  bo used  for 
practically  all d ep th s and  volum es desired, p rovided tho  casing is largo enough. In  
tho early  O klahom a City oilfield days th is  subm erged centrifugal pum p w as used to  
tako p o ten tia l readings o n  wells, wlieroin tho  pum p and m otor w ould bo sot on tho 
bottom  an d  pum p a t  tho ra te  o f approx im ately  5000 b fls /d ay  th rough  a lift o f  ab o u t 
300 ft, w ith  tho  conventional 100-h.p. m otor. A t th e  300-ft off-bottom  level a  packer 
would bo located  an d  th e  en tire  p roduction  th en  brough t to  th e  surfoco by gas lifting. 
This enabled operators to  ob ta in  th e  g reatest po ten tia l possible an d  consequent 
allowables.

R equirem ents o f refineries and pipeline services aro briefly discussed. A. H . N.

1234. B aked-on P lastic Castings Prevent Corrosion. E . H . Short, J r .  Oil Gas
10.9.46, 45 (14), 88.— Oilfield tu b u la r  equipm ent and fittings a re  coated  w ith  th erm o 
setting  p lastic  by  dipping, followed w ith baking, in successive layers, a t  300° F  an d  a  
final polym erization bak ing  a t  450° F .  A survey of tho  p lastic-coated  in stallations 
in a  num ber o f fields, or a  discussion w ith  th e  field m en concerning equ ipm ent in 
wells, indicates th a t  th e  p lastic  provides excellent p ro tection  against b o th  corrosion 
and th e  deposition o f paraffin. I t  is too  early  to  pred ic t th e  u ltim ate  increase in  th e  
life of p lastic-coated  equipm ent as com pared w ith uncoated  equipm ent. How ever, 
in m an y  cases th e  plastic-coated  m ate ria l has been in operation  for m on ths w ithou t 
showing signs o f corrosion, w hereas tho  uncoated  equ ipm ent previously used under 
tho  sam e operating  conditions show ed severe evidence o f corrosion a fte r  only a few 
weeks in  operation. In  o th er cases o f p lastic-coated  m ateria l operation, where visual 
inspection is n o t possible w ithou t d ism antling  o f equ ipm ent, th e  iron con ten t o f th e  
w ater in co n tac t w ith  th e  plastic-coated  equipm ent has been decreased to  p ractica lly  
zero. F o r exam ple, a  4200-ft 4-in string  o f p lastic-coated tu b in g  was installed  in an  
E a s t Texas sa lt-w ater disposal well e ight m on ths ago. Periodic te s ts  o f th e  sa lt 
w a ter show th a t  th e  previously  high iron co n ten t o f th e  w ater h as been reduced to  a

E  E
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negligible q u an tity . O ther operators have  found th a t  paraffin  deposition is minimized 
w ith  p lastic  coating. A ty p ica l te s t of th is  k ind  w as recen tly  conducted  by  an  operator 
in  southern  Louisiana. Six jo in ts o f p lastic-coated  p ipe  were a lte rn a te ly  spaced 
w ith  regular pipe in  an  under-w ater flow-line. T his te s t, m ade  du ring  th e  cold winter 
m onths when paraffin deposition is usually  tho  g reates t, w as conducted  over a  period 
o f five m onths. A t th e  end of th is  tim e th e  to st portion  o f th e  lino was inspected. 
Tho plastic-coated  jo in ts wero found to  bo com pletely free o f paraffin. Tho adjacent 
jo in ts  o f regular pipe were coated  w ith  a  lay e r of paraffin w hich h ad  decreased the 
inside d iam eter b y  1 in. O ther te s ts  and  advan tages a rc  described. A. H . N .

1235. P a ten ts Connected w ith Production. J .  O. Lew is, assr, b y  d irect and mesno 
assignm ents, of one-half to  E . C. W ill and one-six th  to  P . R . H aas . U .S .P . 2,403,987,
16.7.46. W ell-flowing ap p ara tu s . A well-flowing system  com prising well-head and 
bottom -holo equipm ent.

J .  A. Zublin. U .S .P . 2,404,341, 16.7.46. M ethod of p roducing oil and  retaining 
gas th rough  dev iating  bores.— A m ethod  for im proving th e  p roduction  o f oil by  gas- 
cap drive com prising drilling a t  least one boro dev ia ting  from  a  vertical well-bore 
below tho level o f tho oil-producing s tra ta  an d  ex tend ing  upw ards in to  it ,  tho ra te  of 
oil rem oval is so controlled th a t  a  liqu id  seal alw ays ex ists th ere in  betw een th e  oil- 
p roducing s tra ta  and  tho vertica l well-bore.

J .  N . N orton , assr to  W . C. N orris M anufacturer Inc . U .S .P . 2,404,524, 23.7.46. 
Pum ping  m echanism .— A woll-purrtping a p p ara tu s  consisting o f an  accum ulating 
cham ber and  an  elongated expansible sack. A conductor p ipe, connected  to  the 
surface, a lte rn a te ly  supplies and exhausts a  pressure fluid from  th e  sack, and  thereby 
pum ps liquid from  tho  accum ulating  cham ber th rough  a  tu b in g  s trin g  to  th e  surface.

W . L . Church. U .S .P . 2,404,692, 23.7.46. P ack er anchor.— A n expansible slecve- 
like packer designed so th a t  a  sligh t upw ard  m ovem ent of th e  tu b in g  re trac ts  tho slips 
which hold i t  in place and  allows th e  packer to  bo w ithd raw n  from  th e  well.

L . E . Brown. U .S .P . 2,404,825, 30.7.46. W ell-tester.— A dovice for (tak ing  a 
bottom -hole  sam ple o f reservoir fluids.

L . Leiserson. U .S .P . 2,404,913, 30.7.46. A gent for reducing th e  surface tension of 
liquids.—A solut ion of an  alkyl n ap h tha lene  sulphonato and a  sa t u ra ted  a liphatic  ketone.

W . T . Sm ith . U .S .P . 2,404,930, 30.7.46. W cll-pum p.— A wcll-pum p of tho hydraulic 
tub ing  typo.

A. Leyer, assr to  A. G. Brow n, B overi and  Cie. U .S .P . 2,404,968, 30.7.46. R egu la t
ing device for pressure  fluid-controlled prim e m overs.— Suitable  for controlling 
hydrau lic  well-pum ps.

R . A. W ard, assr by  m esne assignm ents to  R . C. Sw itzer and  J .  L. Sw itzer. U .S .P .
2,405,078, 30.7.46. M ethod an d  com positions for locating ' surfaco d iscontinuities. 
(See ab strac t no. 1209).

J .  D. N ixon. U .S .P . 2,405,323, 6.8.46. System  and  ap p ara tu s  for flow'ing wells.— 
A special form  of gas lift in w hich tho  “  pressure fluid ” is ad m itted  a t  tw o separate  
p o in ts of tho  tub ing .

J .  D . N ixon. U .S .P . 2,405,324, 6.8.46. System  and  a p p ara tu s  for flowing wells.— 
A special form  of stage gas-lift in w hich th e  reservoir fluid is periodically  m oved from 
th e  b o tto m  of tho  well in to  an  accum ulation  cham ber u n til a  q u a n tity  o f reservoir 
fluid has been collected : th is  is th en  displaced and  elevated  to  tho surface in th e  norm al 
way.

H . G. H ouston  an d  J .  B. H um phrey . U .S .P . 2,405,697, 13.8.46. Oil-well sand- 
pum p.— A sucker-rod pum p equipped w ith  m eans for in jecting  a  desanding fluid 
th ro u g h  tho travelling  valve  to  various p o in ts in th e  barrel. R . B . S.

Oilfield Development.
1236. W orld Crude Reserves. L .J .  Logan. Oil W kly , 3 .6 .40,122 (1), 20 (In terna tiona l 
Section).— A t th e  beginning o f 1946 world oil reserves w'ero e stim a ted  to  be
58,911,813,000 brl. P a s t  p roduction  is 49,329,171,000 brl. U .S.A. has reserves of
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20,826,813,000 b rl, or 12-2 years supp ly  in  term s o f th e  1945 production . T he world 
reserves aro equal to  ab o u t tw en ty  y ears’ supply  in term s of tho  1945 o u tp u t.

The reserves o f th e  M iddle E a s t a re  ostim ated  conservatively  a t  18,500,000,000 brl. 
These reserves have  been discovered b y  less th a n  150 w ildcats.

The w est hem isphere possesses 51-24% of th e  known reserves. U .S.A . cap ita l 
controls 33,232,615,000 brl, foreign holdings boing 13,238,875,000 brl, of which
6,152,000,000 b rl is in  South  Am erica. B ritish  c ap ita l controls ab o u t 20%  of th o  
world reserves, ab o u t tw o-th irds boing in  tho  Middle E a s t. U .S .S .R . holds 13-7% 
of the reserves.

Tables give reserves b y  countries, to g eth e r w ith  tho  ow nership, and  1945 and  
cumulative production . G. D. H .

1237. Deepest Production  E stablished by L ouisiana W ell a t 13,778 ft. Anon. Oil 
Wkly, 15.4.46,121 (7), 26.— T he w orld’s doepest oil p roduction  was ob tained  a t  W eeks 
Island, Louisiana, on  11.4.46. P roduction  is th rough  perforations a t  13,763-13,778 ft 
in the Miocene. 530 b rl/d ay  of 33-gravity  oil was o b ta ined  w ith  a  gas/o il ra tio  of 
1425. This well lies 400 f t  from  th o  previous record-holder. G. D. H .

1238. Upward Drilling T rend M aintained in  April. Anon. Oil W kly , 20.5.46, 121
(12), 54.— D uring  th e  four weeks ended 27.4.46, U .S.A . had  2210 com pletions. 1199 
found oil and  199 found gas. 8575 wells wore com ploted in tho  first four m o n th s of 
1946, com pared w ith  7665 in tho  sam e period of 1945. Texas, O klahom a, Louisiana, 
Illinois, K ansas, and  Ohio show ed tho  g rea tes t increase over 1945.

Tho April com pletions aro sum m arized by  s ta te s  an d  d istric ts, an d  classified accord
ing as they  were p roductive  o r d ry . Sim ilar d a ta  aro given for tho first four m o n th s 
of 1946. G. D. H .

1239. May Completions Lag but Y ear’s T otal Leads 1945. A non. Oil W kly , 24.6.46, 
122 (4), 134.— D uring  M ay 2583 wells woro com pleted in  U .S.A . 1401 ob tainod  oil 
and 236 gas. T he com pletions for tho  first five m on ths o f 1946 to ta l  11,173, com pared 
with 9990 for th e  sam e period  of 1945. Toxa3 had  3338 com pletions in  th e  first five 
m onths of 1946—a n  11-2% riso com pared w ith  tho  previous year.

The well com pletions are sum m arized by  S ta tes  and  d is tric ts  for M ay and  for th e
first five m on ths of 1946. » G. D . H .

1240. E xploratory Drilling Slowed by Shortages. Anon. Oil W kly , 24.6.46, 122 (4), 
129.— D uring M ay 371 explo ra to ry  te s ts  w ere  com pleted in U .S.A . 1745 were com 
pleted in  tho first five m onths o f 1946, com pared w ith  1722 in  th e  sam e period of
1945. 88 w ildcats w ere successful in  May, an d  3S3 during  tho  first five m onths o f
1946. 28 new oilfields wore found in  M ay, and  8 now gas-fields.

Tables sum m arize tho  com pletion resu lts  by  S ta te s  an d  d istric ts  for M ay and  the  
first fivo m on ths o f 1946, an d  th e  M ay discoveries aro lis ted  w ith  a  b rief s ta te m en t 
o f sa lien t d a ta . G. D. H .

1241. A rgentina’s Y .P.F. J .  E . Thom as. Oil W kly , 1.4.46, 121 (5), 13 (In terna tional 
Section).— Oil was discovered in  A rgen tina  in  1907 in  a  water-w ell a t  Comodoro 
R ivadavia. D evelopm ent w as slow for a  num ber o f years. Comodoro R iv ad av ia  
has given 79%  of A rgentina’s oil.

P laza  H uincul was discovered 30 years ago, b u t  no  su b s tan tia l p roduction  was 
obtained before 1922. L a s t y ea r i t  gave 5300 b rl/day .

Tho S a lta  a rea  yielded 3500 b rl/d ay  in 1942, b u t  h as declined to  h a lf  th a t  ra te . 
Tho a rea  has u n tes ted  s truc tu res. M endoza is A rgentina’s second m ost im p o rtan t 
producing area.

A rgentina  h as produced 340,000,000 brl an d  h as  reserves o f 260,000,000 brl. A 
num ber o f oil refineries have  been bu ilt, b u t no  tru n k  pipelines. W et gas reserves 
o f 322,264,387 cu.m  an d  d ry  gas reserves o f 59,622,570 cu.m  have been discovered. 

T ables com pare tho  activ ities o f Y .P .F . and  of th e  p riv a te  com panies. G. D . H .

1242. Bolivian P roduction. Anon. Oil W kly , 13.5.46, 121 (11), 72.— Bolivia p ro 
duced 32,365 brl of crude in  D ecem ber 1945. G. D. H .
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1243. E cuador’s 1945 Production Shows 9 %  Decline. A non. Oil Gas J .,  13.4.46, 
44 (49), 73.— I n  1944 E cuador produced 2,892,188 b rl of crudo, a n d  in 1945 2,622,724 
brl. In  1945 exports were 2,118,323 brl. D uring  1945 2,475,113,000 cu .ft of natural 
gas was processed, yielding 41,768 b rl of gasoline. G. D. H.

1244. Daily Production in Mexican Fields Gains during February. Anon. Oil Wkly,
20.5.46, 121 (12), 68.—D uring F eb ru a ry  tho  Poza R ica , N aran jos, an d  Panuco fields 
gave 3,030,183 brl of oil. T he Ja n u a ry  p roduction  w as 2,037,724 brl. G. D. H.

1245. 1945 Production oî E urope’s Big Four is E stim ated  a t 210 Million Barrels.
Anon. Oil W kly , 17.6.46, 122 (3), 31.— I t  is estim a ted  th a t  R u ss ia  produced
175.000.000 brl in 1945, R oum an ia  32,480,000 brl, A u stria  3,850,000 brl, and  H ungary
4,550,000 brl. A pparen tly  5000 wells w ith  an  ann u al yield o f 35,000,000 brl per 
y ear were destroyed by th e  R ussians as p a r t  o f th e  scorched-earth  policy.

G. D. II.

1246. Current Activity Reported in  New Polish Fields. A non. Oil W kly , 1.4.46, 
121 (5), 49 (In te rn a tio n a l Section).— Polish oil p roduction  is cu rren tly  ab o u t 890,280 
b rl/y car. 10 new wells aro being drilled n ea r Cracow, in  P om eran ia, in  tho Poznan 
area, and in  Kiezeckio. G. D. H.

.1247. Japan . B . F . L inz. Oil W kly , 6.5.46, 121 (10), 10 (In te rn a tio n a l Section).— 
I n  1924 J a p a n ’s oil reserves w ere estim a ted  to  bo 56 m illion brl, w ith  a  probable 
m axim um  figure o f 500 m illion brl. 20-25 m illion brl have  been produced since 1924. 
T he chief field is in  th e  p refectu re  o f A k ita  on H onshu. T his yielded 1,799,310 
brl in 1936. Tho production  in N iigata  p refecture  in 1936 w as 584,813 brl. Hokkaido 
(76,226 brl) and Form osa (45,440 brl) con trib u ted  tow ards th e  1936 to ta l  o f 2,546,344 
brl. E ach  of th e  areas no ted  has a  group of fields. P ro d u c tio n  is generally  fairly 
shallow.

A m ap  shows tho location of th e  oil-producing areas. G. D. II.

1248. Iran ian  Oil Production Averages 400,000 brl Daily. A non. Oil Gas J . ,  13.4.46, 
44 (49), 73.— D uring D ecem ber 1945 tho  I ra n ia n  oil p roduction  w as ab o u t 12,354,000 
brl. T he to ta l  1945 production  w as 123,873,000 brl, com pared w ith 92,919,701 brl 
in  1944. G. D. H .

1249. Governm ent Drilling Company Differ on A ustra lian  Field. A non. Oil W kly,
3.6.46, 122 (1), 43 (In te rn a tio n a l Section).— A recent G overnm ent rep o rt on tho  Lakes 
E n trace  field, V ictoria, s ta te s  th a t  th e  oil-producing form ation covers 400 acres and 
is 16 f t  th ick , w ith  an  oil co n ten t o f 560,000 b rl, only 15%  o f which is recoverable. 
C onsequently i t  has  decided to  cease w ork. T he m anaging  director of A ustra l Oil 
Drilling Syndicate, however, m ain ta ins th a t  5000 acres have been  proved, and th a t
7.000.000 brl of oil is available. G. D. H.

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

1250. Capacities of Spherical Tanks. R . T . M onson. Oil Gas J . ,  3.8.46, 45 (13), 
90.— A c h art is p rovided to  determ ine th e  volum etric  co n ten t o f spherical tan k s  w ith 
an  accuracy of w ith in  !% • Two se ts o f scales p e rm it tho de te rm ination  o f to ta l 
volum es of tan k s  whose d iam eters a re  betw een 2 f t  and  80 ft. E xam ples aro given 
a n d  w orked ou t. G. A. C.

1251. Shifting Sands in M onahans Desert are Headache for Pipeliners. Anon. P ipe  
L ine  News, Ju n e  1946, 10.—T he difficulties encountered  in  laying and  m ain tain ing  ■ 
pipolino in  th e  M onahans D esert o f W est Texas a re  briefly discussed. W hen tho  pipe 
was la id  i t  w as buried  18 in below tho  surfaee, as tho law prescribes, b u t severe dust- 
sto rm s rem ove sand  from  under-portions o f th e  line, leaving th e  pipe exposed and 
swinging w ith  danger o f breaking from  lack of support. T hree rem edial m ethods 
for such a  situ a tio n  a re  in general use : (1) placing stanchions un d er th e  pipe— th is
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method is especially sa tis fac to ry  when th e  pipe m ay  bo continually  bu ried  and  exposed 
by subsequent dust-sto rm s ; (2) using bulldozers to  push  th o  sand  undor an d  over 
the exposed areas— th is m ethod  is n o t sa tis fac to ry  w hen d u st-sto rm s are  freq u en t ;
(3) cutting  th o  line a n d  rebury ing  it. T he la tte r  m ethod  is used only on  ra re  occasions 
when th e  am oun t o f  orosion is ex trem ely  large. T he m eth o d  o f reducing h azard s 
involved in periodic inspections o f th e  lino is also described. R . B. S.

1252. In ters ta te  Takes to  the  A ir! Anon. P ipe  L ine  News, Ju n e  1946, 15.— A 
description is g iven of tho  p lanes used  b y  tho  In te rs ta te  Oil Pipeline Co. for general 
transport, pipeline p a tro l w ork, an d  em ergency location  o f leaks. D uring  h is p a tro l 
the pilot looks for an d  rep o rts oil-stains an d  o th er evidence of leaks, w ashouts, ox- 
cavations close to  tho  pipolines, deposits o f debris along th o . right-of-w ay, exposure 
of lino crossing creeks a n d  rivers, fires o f an y  n a tu re  ad jacen t to  th e  lino, and  any  
other irregularities. T he course o f tho lines can  bo easily  distinguished from  th e  air. 
A lthough th ey  have  been buried  for m an y  years an d  ground conditions aro u n d is
turbed, there  is a  certa in  d iscoloration visible from  above w hich can n o t bo de tected  
from tho ground, w hich m akes i t  a  com paratively  easy m a tte r  to  follow th o  courso 
of tho lino. Oil discoloring th e  te rra in  as th e  resu lt o f a  b reak , an d  o th er abnorm al 
conditions, s ta n d  ou t liko th e  p roverb ia l sore thum b. R . B . S.

1253. Panhandle E astern  Pipeline Co’s Two W ay Radio Telephone. F . J .  M cE lhatton . 
Pipe L ine  N ew s, Ju n o  1946, 17.— The radio  telephone system  operated  b y  th e  P a n 
handle E as te rn  Pipelino Co is described. W ith  th is  system  it  is possible to  perform  
the following em ergency functions : (1) in  th e  ev en t o f failure o f transm ission  facilities 
superintendents, forem en, an d  rep a ir crows can  be p ro m p tly  notified an d  d ispa tched  
to the  p o in t o f failuro ; (2) operating  personnel who canno t bo reached b y  regular 
means of com m unication can  be speedily  w arned of sudden changes in  w eather or 
flood conditions w hich m ig h t cause danger to  p ro p erty  or endanger tho  em ployee’s 
welfare ; (3) p roduction  o f gas from  th e  wells can  bo contro lled  e ither for reduction  
or increase in  q u a n tity  du ring  periods o f rap id ly  changing operating  conditions, 
when sufficient tim e is n o t available to  d isp a tch  special crews from  th e  cen tra l o p e ra t
ing po in t, or to  hand le  th rough  th e  rou tine  o f regu lar operations ; (4) com pressor 
s ta tion  operation  can  bo controlled w hen regular m eans of com m unication  are  ou t 
of sorvice. R . B . S.

1254. Cost B ehaviour in T ransportation  of N atural Gases. J .  E . F landers. P ipe  
Line News, J u ly  1946, 11.— Paper presented a t Federal Power Cotnmission N a tura l 
Oas hearing. A m eth o d  is proposed for determ ining th e  cap ita l an d  operating  costs 
of gas-transm ission lines o f various sizes an d  lengths. T he m ethod  is illu stra ted  by  
evaluating  those costs for tw o h y po thetica l system s, and th e  results , which are  show n 
tubularly  and  graphically , aro discussed. Tho following general conclusions can  bo 
draw n :—

(i) F o r any  given length  and  sizo o f transm ission  lino, delivery  cost pe r Mcf
increases as th e  load facto r a t  w hich th e  line is operated  decreases ;

(ii) D elivery cost per M cf increases approx im ate ly  in  p roportion  to  tho length  
of th e  transm ission  line for a n y  given size lino ;

(iii) F o r any' given leng th  of transm ission  line w ith  g iven load facto r, tho 
larger th e  lino th e  less tho  delivery cost o f n a tu ra l gas. R . B . S.

1255. P a ten ts  Connected W ith  T ransport and Storage. W . F . Aller, assr to  T he 
Sheffield Corporn. U .S .P . 2,403,897, 16.7.46. L eakage gauging device.— A gauging 
device for m easuring fluid leakage.

A. L. Ellis, assr to  V ickers In c . U .S .P . 2,403,913, 16.7.46. Pow er transm ission .—  
A  contro l device com prising m eans for .varying pu m p  displacem ent an d  regu lating  
sam e in  response to  pum p-discharge pressure  varia tions.

H . 0 .  Parsons. U .S .P . 2,404,0S7, 16.7.46. G auging an d  sam pling device.— A 
gauge su itab le  for determ ining th e  level o f liquid  in  a  con tainer under p ressure  g reater 
th a n  atm ospheric.
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W . C. B u ttn e r  and  S. L . Sundstrom , assr to  Tho B astian  B lessing Co. U.S.P. 
2,405,998, 20.8.46. L iquified petro leum  gas equ ipm ent.— A m eans for storing 
liquified n a tu ra l gas. R . B. S.

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

Refineries and Auxiliary Refinery Plant.
1256. W aste H eat Recovery in  Refinery Process Equipm ent. P a r t  12. G. Armistead, 
J r .  Oil Gas J .,  10.8.46, 45 (14), 100.— I n  th is  p a r t  o f th o  series m ethods in common 
use for tho  recovery of w asto  h e a t in  various types o f m odem  processing system s are 
q u an tita tiv e ly  discussed.

R ecovery system s aro classified as those  in  w hich h e a t recovered is re tu rn ed  directly 
to  tho  system , and those  w herein h e a t being  re jected  from  one process system  is utilized 
to  fill tho requ irem ents o f som e o th er system . F ac to rs  conducive to  h igh recovery 
ra te s  pe r u n it o f equ ipm ent include those  w hich favour liigh-tem peratu re  differential 
and  those which perm it realization  of th e  h igh overall lioat-transfer coefficients of 
tho  fluids involved.

A vailable q u an tities o f h e a t and  tem p era tu re  differences should be  balanced 
th roughou t th e  system .

A flow-sheet shows th e  h e a t recovery on a  m ulti-stage crude-d istillation  un it, 
h eatin g  of crude an d  th e  requ ired  flashing tem p era tu re  being conventionally 
accom plished.

A com bustion crude and  cracking u n it  operating  a t  a  re la tively  low crock per pass 
over-all has largo am oun ts o f w asto h e a t to  d issipate— enough to  effect d istillation 
of crude up  to  a  considerable po rtio n  of th e  gas-oil range by  h e a t exchange. H eat 
w ithdraw al is m ain ly  effected on h igh-tem pera tu re  vessels th rough  a  reflux condensate 
in te rm ed iate  o f th e  fractionators.

Difficulties a re  likely to  ariso due to  fouling of th e  exchanger by  t a r  from  the 
ev apora to r surface on th e  v apour side. In  tran sfe r exchangers on th erm al cracking 
system s th e  effluent from  th e  cracking or polym erization  coil is exchanged w ith feed 
to  th e  sam e system , th e  exchangers operating  a t  pressures up  to  2000 lb. Deposition 
and  building up  of coke m u st be avoided by  contro l o f phase  re la tions in th e  transfer- 
line exchange system .

I n  tho  H ou d ry  ca ta ly tic  cracking procoss operation  is a t  a  conversion pe r pass far 
h igher th a n  th erm al cracking u n its  an d  usually  a t  lower tem p era tu re , independent 
o f crude running  facilities. T he heat-recovery  system  is sim ilar to  th a t  of independent 
th erm al cracking un its. Tho heat-abso rb ing  m edium  in  tho  c a ta ly s t cases is a  m olten 
n itra te -n itr i te  sa lt m ix tu re  a t  S00 to  900° F , w hich furnishes endotherm ic h e a t o f reaction 
to  th e  cases th en  on process, tho rem aining h e a t d issipation  being effected by  steam  
generation and  superheating.

I n  th e  F lu id  ca ta ly tic  cracking process tho tw o p rincipal heat-recovery  m eans are 
ca ta ly st hoat exchanger on  th e  regenerator an d  absorp tion  of h ea t by  th e  feed in troduced 
in to  th e  ca ta ly s t from  th e  en tran ce  to  th e  reactor.

Tho Therm ofor ca ta ly tic  cracking heat-recovery  system  rem oves h e a t from  the 
com bustion o f carbon  in th o  burn ing  zone th rough  boiler-w ater exchange in a  tube 
system . S team  is generated  a t  5-7 lb /h o u r pe r pound  of carbon  b u rn t. G. A. C.

1257. Continental Oil Co. Stream lines W ichita  Falls Refinery. R . B. T u ttle . Oil 
Gas J .,  17.8.46, 45 (15), 84.— T he stream lin ing o f tho  C om pany’s com bination  u n it on 
overhaul is described.

The u n it processes 6,000 b rl/d ay  of N o rth  T exas crude averaging ab o u t 40-7° A .P .I. 
g rav ity  and  containing 150 lb o f  sa lt per 1000 brl, a  Petreco  3-unit in sta lla tion  achiev
ing tho desalting. A new electrically  d riven  d esa lter pum p has been installed , and a 
new  895 sq .ft h e a t exchanger u n it added.

The bubble-tow er was constructed  from  th e  shell o f th e  ex is ting  one, 32 new  Glitch 
tru ss-ty p e  stainless-steel tray s  being fitted . A ban k  of previously used tu b u la r 
cooler-condensers is used to  cool th e  p ro duct from  th e  reflux roceiver. 300 b rl of 
diesel oil pe r d ay  is ob tained. S team -stripped  n a p th a  en ters th e  reform ing u n it a t  
1000 b rl/d ay , and 550 brl o f koro3ine pe r d a y  is p roduced.
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No a ltera tions •were m ade to  tho vis b reaking furnace or coils, b u t  new floor tubes 
woro fitted  in th e  n a p h th a  reform ing furnaco an d  coil. A n ev ap o ra to r operating  a t  
75-80 p.s.i. an d  a t  ab o u t 800° F  havo been added, th e  fuel oil from  th o  b o tto m  being 
used as a  quonch m ateria l. G. A. C.

Distillation.
1258. Pipe-Still D uty. W . L . Nelson. Oil Gas J .,  17.8.46, 45 (15), 117.— N o. 106 
m the  Refiner's Notebook scries concerns th e  com puta tion  o f th e  th erm al capacity  of 
a pipe-still, roforred to  as its  “ d u ty ,” which is th e  h e a t requ ired  to  ra ise  tho  tem 
perature o f th e  m ate ria l to  tho  tow er vaporizer tem p era tu re , plus tho h ea ts  o f v aporiza
tion and reac tion  o f tho  products vaporized. An exam plo is given and w orked ou t 
based on d a ta  from  previous no tes in tho  series. G. A. C.

1259. Pipe-Still Combustion Charts. W . L. Nelson. Oil Gas J . ,  24.8.46, 45 (16), 
127.—No. 107 in  th o  Refiner's Notebook series deals w ith  th e  com puta tion  o f h ea t 
balances for pipo-stills and  boiler in sta lla tions. Two ch arts  are p rovided show ing 
three fuels, b u t these  m ay  be used for norm al fuels rang ing  from  8° to  25° A .P .I., 
and for an y  of th e  gas com positions com m on in refineries.

Two exam ples a re  given and  w orked ou t. G. A. C.

1260. Pipe-Still A rrangem ents. W . L . Nelson. Oil Gas J .,  24.8.46, 45 (16), 123.—N o. 
104 of tho  Refiner's Notebook series lis ts 10 typos of p ipo-still a rrangem ents, including 
convection, ra d ia n t circular, down, centre, and  overhead convection, single an d  double 
up-fired, A-fram o, circular, an d  s tra ig h t up  varieties. D iagram s of each are  given, 
with notes. G. A. C.

Absorption and Adsorption.
1261. South Coles Levee U nit P ressure M aintenance and Cycling Projeer. L. P .
Foote. Oil Gas J . ,  3.8.46, 45 (13), 70.— An oil-absorption cycling p la n t is described. 
Tho South  Colos Levee oilfield, in  San Jo aq u in  Valley, California has 67 com pleted 
wells, d iv ided equally  betw een black  oil an d  condensate production . S tu d y  of th e  
conditions resu lted  in tho  in sta lla tion  o f a  cycling program m e for th e  gas-cap to  p reven t 
loss of liquid recovery, duo to  pressure declino in tho  reservoir, concurren tly  w ith  a  
pressure m ain tenance schem e in tho  black oil area.

Tho p la n t is o f tho  oil-absorption ty p e  w ith  a  capacity  o f 60,000,000 c u .f t/d a y  of 
wet gas, an d  recovers 7000 b rl/d a y  of liquified products, 4650 brl of 50° A .P .I. con
den sa te ; an d  17,000 b rl o f o th er p roducts. Gas is tran sp o rted  from  th e  fields in 
3-in and 4-in pipes, a t  pressures o f ab o u t 1800 p.s.i. a t  110 to  140° F , reduced to  1500 
p.s.i. and  passed  th rough  cooling coils to  emorge a t  90° F , an d  thence to  a  high- 
pressure separa tor, liquid  continuing to  a  fractionation  system . The gas is fed to  a  
high-prcssuro absorber and  contacted  w ith  sufficient oil. A high-pressure residue 
scrubber tak es th e  gas before i t  goos to  tho second-stage repressure compressors, a fte r 
which i t  is cooled to  160° F  an d  re tu rn ed  to  th e  sand  tlirough five in jection  wells. 
Tho com pressors can  deliver 54,500,000 c u .ft/d ay  of absorber gas a t  4000 p.s.i. to  th e  
injection system .

Gas from  black oil p roduction  arrives a t  th e  p la n t a t  th ree  different pressures, 
450, 60 p.s.i., an d  6-in vacuum . Tho 450 p.s.i. gas is passed th rough  separators, 
absorbers, coolers, and  residuo scrubbers, finally m ixing w ith  th e  60 p.s.i. b lack  oil 
gas which has passed th rough  a  low pressure gas compressor.

Tho rich adsorp tion  oil is s tripped  a fte r heating  to  500° F  passed th rough  h ea t 
exchangers, and  even tually  th e  lean  oil is pum ped  back to  tho  absorbers. Thp over
head p roduct is raw  n a tu ra l gasoline. T o ta l absorp tion  oil circulation  ra te  is 500 
gal/m in , m ake-up oil being 80 gal/day .

Two cooling towors are provided, h ea t loads being 38,000,000 B .Th.U . and  70,000,000
B .T h .U /h r. N ine 600-li.p. two-cycle gas-driven com pressors a re  installed , th e  suction 
and  dischargo p ip ing  being free from  expansion loops, special typo  clam ps are  used. 
A  p a te n t pu lsa tion  dam pener is fitted  to  all cylinders d ischarging a t  1500 an d  4000 
p.s.i.

Tho well effluent is m etered , and  a  gas s tream  is d iverted  th rough  a  te s t separation
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u n it, and  from  d a ta  ob tained  a  gas-o il ra tio  an d  per cen t w ater cu t determ ined, and 
from  analyses th e  effluent com position is found. G. A. C.

Cracking.
1262. Im proved Design oi Houdry R eactor R esults in  H igher Gasoline Output. R . C.
L assia t and  C. H . T hayer. Oil Gas J . ,  3.8.46, 45 (13), 84.—Im p ro v em en t in  tho 
H ou d ry  catalytic-crucking process due to  changes in design of reac to r tu b es and of 
th e  physical com position of th e  ca ta ly tic  m ass is doscribed.

A lthough tho  conventional design h as p roved  sa tis fac to ry  over several years, 
analysis o f h ea t tran sfer in th e  reac to r an d  s tu d y  o f difficulties in  m aintenance and 
changing of ca ta ly s t have  led  to  tho  now design.

Tho changes were m ade in  th e  12-caso cracking p lan t a t  tho Toledo, Ohio, refinery 
o f th e  Sun Oil Co. P reviously  c a ta ly s t changes in a  six-case p lan t required  20 days 
from  offstream  to onstream  for tho first change, and  6 to  7 weeks for tho  second change 
during , w hich all th e  tu b es are rem oved. W ith  th e  new  design tu b e  c a ta ly s t changes 
requ ire  only 7 to  10 days from  stream  to  stream . T he in terlocking featu res of tho 
fins have been e lim inated  and  replaced b y  heavily  welded fins, w hich facilitate  removal 
o f c a ta ly s t and  th e  m eta l tem p era tu res are  reduced. Increased  p roduction  of gasoline 
h as resulted.

Tho h e a t capacity  o f th e  ca ta ly s t h as been increased by  m ixing tho  pellets w ith  a 
g ranu lar in ert m ate ria l o f  h igh h ea t capacity . Coke-burnfng capacity  is increased, 
and  m axim um  burn ing  tem p era tu res are  reduced by  th e  new design of reac to r tubes. 
F igures a re  given for typ ica l tem p era tu re  p a tte rn  an d  h ea t liberated  and  absorbed 
in  tho conventio.nal design. G. A. C.

1263. Modern Refining Processes. P a rt 13. The Hydroform ing Process. G.
A rm istead. Oil Gas J . ,  31.8.46, 45 (17), 85.—F irs t  com m ercially used  in  1940, the 
hydroform ing process becam e o f im portance du ring  th e  w ar for tho p roduction  of 
to luene and  high-octane av ia tion  base-blending stocks. A t th e  p resen t tim e 8 hydro- 
form ing p lan ts  ex ist, w hich a re  em ployed for im proving th e  octane v alues and  reducing 
tho  su lphur co n ten t of n ap h th as  for m otor gasoline production . Tho usefulness of 
tho  process is th a t  th o  reactions induced by  th e  coprecip itated  ca ta ly st, AI20 3 and 
1 0 %  M o 0 2, are  : ( 1 )  basically  those of dehydrogenntion w ith  som e cyelization of 
stra igh t-cha in  hydrocarbons, dehydrogenation  o f naph thencs and  o th er m olecular 
rearrangem ents, w hich re su lt in largo octano increase, accom panied b y  conversion 
o f olefins in to  paraffins or ring  com pounds favourable to  lend su sce p tib ility ; (2) tho 
controllable p roduction  of certa in  selected arom atics such as to luene from  a  selected 
feed s to c k ; (3) th e  decom position of su lphur com pounds p resen t in  th e  feed w ith 
re su ltan t im provem ent in p ro d u c t quality .

I n  producing toluene from  selected stocks tho  dehydrogenation  reaction  p re 
dom inates, an d  th ere  is no o th er reac tion  to  balance th e  absorp tion  of hea t, such  as 
th e  hydrogenation  of o lefin s; consequently  tho  tendency  for tem pera tu re  drop 
th rough  tho reac tor is g reates t, an d  th e  h igher ca ta ly st inlet tem p era tu res a rc  thus 
required  for toluene operation . On tho  o th er hand , high-octane im provem ent opera
tions on stra ig h t-ru n  n a p h th a s  generally  do n o t em ploy tho  h ighest inlot tem pera tu res, 
a lthough  average reaction  tem pera tu res m ay  bo h igher th a n  those in th e  toluene 
operation .

A flow d iagram  is given and  th e  operation  is described, tho n a p h th a  feed is passed 
th rough  a  colum n for rerunn ing  and  oxygen elim ination, th en  th rough  a  vaporizing 
coil to  raise tem pera tu re  from  950 to  1050° F  a n d  to  th e  reac to r, in which it  m eets 
a  s tream  of recyclo gas contain ing  60 to  80 mol %  hydrogen, hea ted  to  1050-1070° F  
an d  passes th rough  tho  c a ta ly s t bed a t  a  space velocity  of from  0-5 to  1 0  a t  abou t 
150 to  300 p.s.i. T he p roduct s tream  from  reac to r passes th rough  an  accum ulator 
d rum  in w hich th e  hydrogen and  recyclo gases are separa ted , an d  tho  hydroform ate  
and gas p roduction  th en  pass to  a  conventional gas-recovery system  to  produce a  
depropanized hydroform ate. Tho recycle gas and  hydrogen a re  passed  th rough  an  
absorber for hydrogen concen tra tion  before ac tu a l re tu rn  to  recycle gas h ea ter. 
Tho c a ta ly s t in  th e  reac to r m ay  be d iv ided in to  a  p lu ra lity  o f beds o p erated  in  series 
w ith  reh ea tin g  furnace coils betw een th em  or so arranged  to  effect paralle l operation
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in 3-ft beds. T he reac to r is k e p t on  s tream  from  4 to  8 h o u r s ; th e  s tream  is th en  
turned to  an o th er reac to r, and  th e  form er is th e n  regenerated , a fte r  purging, w ith  
flue gases p lus 1 -2%  oxygen inlet a t  700° F  w ith  o u tle t a t  1000 to  1100° F  and  250 
p.s.i. The y ield -oetano  relationships an d  re la ted  features, including R eid vapour 
pressure, are discussed a n d  com pared w ith  norm al polyform ing and  th erm al reform ing 
operations ; hydroform ing giving fa r superior octane im provem ents and  yields. Coke 
form ation ranges from  0-7%  to  1-77% an d  th e  b u tan es produced from  3%  to  7%  
according to  severity  o f operation . T he to ta l C., hydroform ates from  100% C, 
recovery, u sually  have  a R eid  v apour pressure o f loss th a n  10 p.s.i., and  can  bo p re s
sured w ith  3%  to  9%  b u tan e  to  10 p.s.i. to  give a  hydroform ed gasoline o f 400° F  E .P . 
w ith nearly  100%  yield on th e  feed, w ith  no loss. I t  lias an  A.S.T.M. octane value 
of 08-5— i.e., w ith  an  increm ent o f  34-5. On th is  basis, hydroform ed gasolines are 
producible w ith octano values up  to  80, o r by  C .F .R .R . ab o u t 85, and hav ing  good 
lead suscep tib ility , 3 cc o f  T .E .L . raises th e  value  to  89 A.S.T.M. o r 93 C .F .R -R . T he 
brom ine n u m b er ranging from  1 to  5. D esulphurization  is discussed, 90%  of th e  su lphur 
p resent is sa id  to  be e lim inated , th e  MoO. form ing a  sulphide w hich is b u rned  off in 
the regeneration . T he actu al m easure o f  reac tion  severity  is th e  average ca ta ly st 

. tem pera ture  ra th e r  th a n  the,com posite  v apour in le t tem p era tu re . W . I I .  C.
«

Special Processes.
1264. A ction of E thylene Oxide on Benzenoid Hydrocarbons. J .  Colongo an d  P . 
Rochas. Comptcs Ilend., 1940, 223, 403.— E th y len e  oxide reac ts w ith  arom atic  
hydrocarbons a t  0° C in tho  prosence of ca ta ly sts— e.g., a lum inium  chloride, ferric 
chloride, boron  trifluoride— to  form  arylo thanols, and  a t  h igher tem p era tu res with 
a  second m oleculo o f hydrocarbon  to  form  sym m etrical d iary lethanes. Tho best 
yields o f a ry lo thanols— ca. 50% — are ob ta ined  by using e thylene oxide, a rom atic  
hydrocarbon, an d  a lum inium  chloride in  tho m olar p roportions 1 : 10-11 : 0-9 an d  by 
working a t  0-5° C. A p a r t  o f tho  e thy lene oxide (35-45% ) is recovered as chlorcthanol, 
and th e  reac tion  is believed to  proceed b y  reac tion  of ca ta ly s t w ith  e thylene oxide, 
liberating hydrogen chloride and  form ing a  com plex w hich th en  reac ts w ith  th e  arom atic  
hydrocarbon. T he hydrogen chloride reac ts  w ith  excess e thylene oxide to  form  
chlorethanol, w hich does n o t p a r tic ip a te  fu rth e r in th e  reaction.

W ith  alkylbenzones— e.g., to luene, e thylbcnzcne, xylenes— th e  isomeric arylothanols 
form ed arc in accordance w ith  theory .

The reac tion  is inh ib ited  b y  th e  presence o f halogen or nitro-groups in th e  benzene 
ring. . G. H . B.

Safety Precautions.
1265. Chemical H ealth  H azards in M odem  Petroleum  Refining. R . G. Benson and  
P . M. V an  Arsdell. Oil Gas J „  17.8.4C, 45 (15), 95.— A sum m ary  o f tho known 
physiological reac tions to  hydrocarbons in general is given, together w ith  available 
facts regarding tho  reactions o f o ther com pounds in frequen t p lan t use.

The first o f eight tab les sum m arizes possiblo effects o f  tho  paraffin and olefin series 
on tho  h u m an  body. L igh t hydrocarbons o f th e  a liphatic  series an d  m em bers o f  th e  
arom atic group aro likely  to  bo p resen t in one gasoline, w ith a ll th e ir varied  
physiological effects.

Table I I  lists th e  effects o f th e  diolefines and m em bers o f th o  alicyclic groups. 
F req u en t blood-tests and  urine analyses should be m ade of operato rs on  p lan ts  
producing  arom atic  com pounds.

Lower m em bers o f th e  a rom atic  series aro dealt w ith  in Table I I I ,  w hilst Table IV  
shows petro leum  fractions and  th e  hydrocarbons con tained  therein . I t  is no ted  th a t  
th e  sk in  ir r ita n t action  increases as tho  num ber o f carbon a tom s increases from  C5 
to  C12, w hilst a rom atic  hydrocarbons ad d  toxic and cum ulative effects to  tho gasolines.

T able  V  gives th e  to x ic ity  o f various concentrations o f hydrogen sulphide, an d  tho  
possible effects o f c a ta ly sts  are shown in Table VI.

The dangers o f th e  trea tin g  processes, such as T hylox, Unisol, Duo-Sol, and  Plieno- 
late , a re  sum m arized in T ab le  V II, w hilst add itives such as te trae th y l lead and  e th y l 
n itr ite  aro th e  sub ject of Table V II I .  G. A. C.
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P r o d u c t s .

Chemistry and Physics.
1266. H eats of Form ation and Combustion of the Norm al Alkylci/cZopentaues and cyclo- 
Hexanes and the Increm ent per CH. Group for Several Hom ologous Series of Hydro
carbons. E . J .  Prosen, W . H . Johnson , and  F . D . R ossini. B ur. Stand. J .  Res. 
W ash., 1946, 37, 51.—V alues aro given fo r 'th e  h ea ts  o f fo rm ation  and  combustion 
a t  25° C for cycZopentano an d  16 alkylcycZopentanes toge th e r w ith  ci/cZohexane and 16 
alkylcycZohcxancs, in tho liqu id  s ta te  th ro u g h  norm al b u ty l and  in tho  gaseous state  
th rough  norm al hexadecyl, w ith  equations to  y ield  values for all th e  h igher members 
of bo th  series in tho gaseous s ta te .

T he increm ent pe r C H 2 group is com pared for tho  lower m em bers o f several normal 
a lkyl hom ologous series, including paraffins, m ono olefins (1-alkcne) alkylbonzenes, 
alkylcycZopentanos, alkylcycZohcxancs, an d  a lky l acety lenes (1-alkyne).

A com prehensive b ib liography is included. T . M. B. M.

1267. H eats, E quilibrium  Constants, and Free Energies of Form ation  of the Mono- 
Olefin H ydrocarbons. J .  E . K iljia trick , E . J .  P rosen , K . S. P itze r, an d  F . D . Rossini. 
Bur. Stand. J .  Res. W ash., 1946, 36, 559.— F o r e th y len e ,'p ro p y len e , each of tho 4 
bu tenes, 0 pentcnes, an d  17 hexenes, an d  for tho  h igher norm al 1-alkenes, values are 
p resen ted  for tho  following therm odynam ic properties to  1000° or 1500° K  : The heat 
o f form ation  from  tho elem ents, AiZ/° ; th e  free energy of fo rm ation  from  tho elements, 
A F f°  ; and  th e  logarithm  of-the equilibrium  co n stan t o f form ation from  the  elements, 
logio A"/- F o r each of tho 6 pen tenes and  17 hexenes values aro also given to  1000° 
or 1500° K , for tho  following properties : th e  lioat-con ten t function  ( IB  — H 0°)IT  i 
th e  free energy function  (F° — H 0° ) /T  ; th e  en tro p y , S°, th e  h ea t co n ten t, H° — Ho > 
and th e  h e a t capacity , C ° .

E quilib rium  co n stan ts and  concentra tions a rc  given in ta b u la r  and  grapliical form 
for th e  isom erization of th e  4 bu tenes, 0 pentenes, and  17 hexenes, as a  function of 
tho  tem p era tu re  to  1000° or 1500° K . E quilib rium  co n stan ts are  also given in tabular 
and  graphical form  for som e reactions o f hydrogenation , dim erization, an d  alkylation. 
16 references to  th e  lite ra tu re  aro appended . - T . M. B. M.

1268. H eats of Form ation, Hydrogenation, and Combustion of the Mono-Olefin Hydro
carbons th rough  the  Hexenes, and of the H igher 1-A lkenes, in  the Gaseous State at 
25° C. E . J .  Prosen an d  F .  D. Rossini. B ur. Stand. J .  Res. W ash., 1946, 36, 269.— 
F o r e thylene, propylene, th e  four butenes, th e  6 pentenes, an d  tho  17 hexenes, and all 
tho higlror 1-alkeno hydrocarbons, in  th e  gaseous s ta te  a t  25° C, values are given 
for th e  h eats o f fo rm ation  (from  th e  elem ents solid carbon  (graphite) and  gaseous 
hydrogen), th e  h ea ts  o f hydrogenation  in th e  gaseous s ta te , and tho  h eats o f com
bustion  (in oxygen to  form  gaseous carbon  dioxide and  liqu id  w ater). T he values for 
2 o f th e  pentenes, 14 of th e  17 hexenes, a n d  all tho  h igher 1-alkeno hydrocarbons wero 
calcu la ted  by  a  m ethod  involving correlation  o f tho  h e a t o f  hydrogenation  with 
s tru c tu re  an d  th e  use o f co n stan ts eva lu a ted  from  th e  availablo experim ental d a ta  
on 4 bu tenes, 4 pentenes, 3 hexenes, an d  1 hcp tene. 23 references to  tho  lite ra tu re  
aro appended. T . 51. B. 51.

1269. On the Course of the  Reaction a t 100° C in the Systems Xylene/Oxygen and 
A rom atic-Free M ineral Oil/Xylene/Oxygen. D . J .  W . K reulen . J .  In st. Petrol., 
1946, 32, 525-528.— The ox idation  of xylene and of m ix tu res o f arom atic-free m ineral 
oil and  xylene has been investigated . T he form ation  of bo th  peroxides an d  aldehydes 
is linear w ith  respect to  tim e, wholo acid  fo rm ation  appoars to  increase w ith tho  square 
o f  tho  tim e. A gradual change in ox idation  behav iour w ith  increasing percentage 
o f one o f th e  com ponents is observed in m ix tu res o f  xylene and  arom atic-free oil. 
In  th is  case less aldehydes are form ed th a n  m igh t bo expected , w hich is explained by 
som e re ta rd a tio n  effect. I f  copper is p resen t, th e  peroxides ore destroyed  during  the  
ox idation  an d  a  corresponding increase in aldehydes is found. I n  th e  case o f the  
ox idation  o f pu re  xylene a n  insoluble cuprous sa lt o f  toluic acid se ttles from  th e  react ing 
liquid. A. H . N.
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1270. On the Course of the Reaction a t 100° C in  the System A rom atic-Free M ineral 
Oil/Oxygen. D. J .  W . Kroulon. J .  h is t. Petrol., 1946, 32, 515-524.— Tho course 
of the  reaction  a t  100° C in  tho system  arom atic-free m ineral o il/oxygen has been 
investigated. A new  a p p ara tu s  for th e  ox idation  u n d er s ta n d a rd  conditions o f m ineral 
oils is described. T his m akes i t  possible to  in troduce oxygen in to  tho oil a t  such a  
rate th a t  real reac tion  velocities aro m easured. Tho d a ta  ob tained  wore analysed 
with the  aid  o f th e  K reu lon-T er H o rs t m ethod. Tho underlying principles o f th is 
m ethod are  rev iew ed ; i t  enables one to  decide w hether a  substance is form ed d irec tly  
or v ia ono or moro in term ed iate  stages. I t  appears th a t  peroxides represen t tho  first, 
Carbonyl-containing com pounds th e  second, an d  acids tho  th ird  reac tion  stage. As 
tho second reac tion  stage appears to  occur to  a  g reater ex te n t th a n  tho  first reaction  
stage i t  is very  p robable  th a t  th e  peroxides ex ert a  cata ly tic  action  (chain m echanism ) 
during th e  oxidation . D uring  th e  ox idation  o f tho  oil tho  saponification num ber 
increases. I t  was found th a t  th is  “  saponification num ber ”  does n o t re la te  to  esters 
or lactones, b u t only to  peroxides. A linear rela tionsh ip  betw een  dipole m om ent 
and oxidation  tim e was found and explained. A m ode of procedure is described 
which enables tho  accuracy  w ith  w hich tho dielectric co n stan t can  bo m easured to  
be improvod. I t  is based  on tho  linear rela tionsh ip  w hich was found to  oxist betwoon 
density  an d  dielectric co n stan t. A. H . N.

1271. Motions of Molecules in  Condensed Systems. II . The Infra-R ed Spectra for 
Benzene Solid, Liquid, and Vapour in the Range from  3 to  16-7 p. R . S. H alford  and
O. A. Schaeffer. J .  Chem. P hys., 1946, 14, 141.— Infra-red  sp ec tra  a re  com pared 
th roughout tho  in te rv a l from  600 to  3300 w avo-num bers for tho sam e am o u n t o f 
benzene existing  sep ara te ly  as solid a t  3°, liquid a t  S°, an d  vapour a t  20° C. T he 
comparison dem onstra tes convincingly t h a t : (1) p red ic tab le  selection rules for th e  
solid are obeyed s t r ic t ly ; (2) thero  are no  selection rules operating  in tho liquid  
phase ; (3) tho  sh ift o f m olecular frequencies induced by  successive stages o f  con
densation is sm all an d  can  bo ignored in th e  approx im ation  th a t  regards th e  v ibrations 
of an  isolated m olecule as harm onic o n e s ; (4) th e  intensification  o f com ponents o f 
tho spectrum  accom panying changes o f  s ta te  proceeds as p red ic ted  qua lita tiv e ly  in  
an earlier p ap er ; (5) all proposed com plete assignm ents o f tho  fundam en ta l frequencies 
of benzeno require  revision. T he com ponents appearing  in  th e  several sp ec tra  a re  
classified in accordance w ith  a  schem e suggested by  th e  selection rules for tho  v apour 
and solid. J .  T .

1272. Absorption Spectrum  of Fluorbenzene in  the Near U ltraviolet. S. H . W ollm an. 
J .  Chem. P hys., 1946,14, 123.—Tho absorp tion  spectrum  of C8H 5F  a t  2750-2380 A was 
photographed in  tho first o rder o f a  threo-m etre  g ra ting  spectrograph . As in C8H 5C1, 
the  ban d  system  corresponds to  a n  electronic transition  A 2, B ,. T his is an  allowed 
transition , an d  O, O b an d  is stronger th an  in  C8H SC1 because o f th e  g rea ter p e r tu rb a 
tio n  by  tho  fluorino. Several progressions o f to ta lly  sym m etric  v ib rations are ob 
served. Tho v ib ratio n  whose excita tion  brings th e  corresponding benzeno spectrum  
into appearance, an d  which shows up re la tively  intensely in C8H 5C1, appears in C6H 6F, 
b u t is n o t particu la rly  p rom inent. ' In  co n tra st to  C6H 5C1, transitions to th e  c a rb o n - 
halogen v ib ratio n  in th e  up p er electronic s ta te  a re  quite  strong . J .  T.

1273. The Addition of ci/cloHexene to Some Polycyclic Arom atic Hydrocarbons.
M. 51. B uu-H ol and  P . G agniant. Comptes Rend., 1945, 220, 326-328.— Selenium  
dehydrogenation  of a  dicycZohoxylnaphthalene (I) m . p t. 150-151° C, previously  
p repared  by  Pokrow skaja  an d  Stepanzew a, gave a  d iphenylnaphthaleno, m . p t .  235° 
C, w hich w as n o t identical w ith  th e  know n 1 : 2 a n d  2 : 7 isom ers, and w hich was 
considered to  bo th e  2 : 6 isom er. T he p a ren t com pound (I) was therefore identified 
as 2 : 6-dici/cZohcxylnaphtholene, th is  s tru c tu re  being consistent w ith  th e  know n rules 
of su b stitu tio n  in  tho  naph tha leno  series. B y  analogy a  di-icri.-buty l naphtha lene , 
m . p t .  132° C described by Zuckerw anik an d  T eren tjcw a was also assigned tho  2 : 6 
s tru c tu re .

Tho m ain  p roduct o f th e  cycZohexylation o f acenaphthono was a  solid, m. p t.  84°; 
p icra te , m . p t.  98° C, believed to  be  5-cycZohexylacenaphthene, and  a  m ix tu re  of liquid  
dicycZohexylacenaphthenes, b . p t .  270-275° C/10 m m .

Tho m ain  p ro d u c t from  p henan th rene  was a  dicycZohexyl de riv a tiv e  (II), m . p t.
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210° C, p iera to  in. p t .  210° C decom p. O xidation  w ith  chrom ic acid  elim inated  ono 
cycZohexyl group (from position  9 o r 10) and  converted  th e  o th er in to  phenyl, tho 
p ro d u c t being form ulated  as 3-phcnyl-9 : 10-phenanthraquinone. Selenium  dehydro
genation  o f (II) gavo a  d iphenylphenanthrcno  ( I I I )  o f  h igh m . p t.  (304° C), indicating 
a  sym m etrical stru c tu re . F rom  these observations an d  by  analogy  w ith  previous 
work on  di-ZcrZ.-butylphenanthreno, (II) an d  ( II I)  wore assigned 3 : 9-dicycZohexyl 
and  3 : 9-diphenyl s tru c tu res respectively. I t  was concluded th a t  in som e cases the 
add ition  o f cycZohexene to  polycyclic hydrocarbons follows tho  ru le o f  least sym m etry 
previously proposed for di-Zeri.-butylation. G. H . B.

1274. A rom atic cycZoDehydration. C. K . B radslier. Chetn. Revs., 1946, 38, 447- 
499.— cycZoDehydration reactions w hich y ield  a  new  fully arom atic  ring  through tho 
acid-catalysed  a tta c k  of a  kotonic or a ldehyde carbonyl group on a n  arom atic  nucleus 
are  defined as arom atic  cycZodehydrations. Tho know n exam ples aro classified as 
bicyclic and  tricyclic, depending on th e  n a tu re  o f th e  final p roduct. T hey  are further 
d iv ided in to  naphtha lene , benzofuran , th ianaphtlieno , indole, quinoline, and  iso
quinoline bicyclic system s, an d  phenan th rene , an thracene, and  acridino tricyclic 
system s. Tho general m echanism  of arom atic  cycZodehydration reactions is discussed, 
th e  phenanthrono  and  antliraceno system s being considered sep ara te ly  in greater 
detail. Tho effect o f su b stitu en ts  on  tho  ease o f cyclization  in  th e  various system s is 
sum m arized in 12 tab les o f experim ental resu lts , and  154 lite ra tu re  references aro 
cited . G. H . B.

1275. Surfaces of Solids XV. First-O rder Phase Changes of Adsorbed Film s on the 
Surfaces of Solids : The Film  of «-H eptane on Ferric Oxide. G. Ju ra ,  1C. H . Looser, 
P . R . B asford, and  W . I). H ark ins. J .  Chem. P hys., 1946,14, 117.—Two-dimensional 
first-order changes, in  w hich a  gaseous film of norm al hep tano  is transform ed into 
ano ther phaso of lower m olecular a rea  w ith  evolution o f hea t, have  been discovered on 
subphases o f ferric oxide, silver, an d  g raph ite . All tho  critica l phenom ena observed 
in  three-dim ensional system s are  found to  be duplicated . F o r  « -hep tane  on ferric 
oxide th e  critica l constan ts a re  : ae (area) 900 A 2 per m olecu le ; 7r (film pressure) 
0-45 dyne  cm-1 ; and  Tc, 29° C. T he critica l co n stan ts  are  found to  depend on the 
n a tu re  o f tho  solid as well as on  th a t  o f th e  vapour. T he h ea t o f  tran sfo rm atio n  a t 
25° C is e stim ated  to  be 12,000 ±  5000 cal. mole-1. T his v a lue  appears to  bo con
siderably  h igher th a n  the  6150 cal. mole-1 required  for th e  form ation  of three-dim en
sional liquid  « -hep tane  from  its  v ap o u r a t  th e  sam e tem pera turo . T he volum o- 
pressure re la tions aro considered for tho  adso rp tion  iso therm  in th e  caso in w hich a  
second-' o r th ird -order phase  chango occurs. J .  T.

1276. Studies in  Vapour-Liquid Equilibria. P a r t  1. T . T . Pu ck  and  H . W ise. J .  
P hys. Chem., 1946, 50, 329-339.—A new dynam ic m ethod— th e  condensation m ethod— 
for tho  m easurem ent o f so tu ra ted  v apour densities o f liquids is presen ted . I t  m ay 
be conveniently  applied  to  liquids w ith  v ap o u r pressures a t  least as g rea t as 23 mm 
H g  a n d  a t  least as sm all a s  0 001 m m  H g. V apour-pressure de term inations a t  25° C 
are  p resen ted  for six liq u id s : w ater, 1-propanol, 1-butanol, n itrobenzene, 1 :2 -  
propancdiol, and  trie thy leno  glycol. These values aro com pared w ith  th e  correspond
ing vapour-pressure m easurem ents ob tained  b y  o th er m ethods. I n  general, excellent 
agreem ent is obtained. A. I I .  N .

1277. Heat-Capacity Lag in Gas Dynam ics. A. K an trow itz . J .  Chem. P hys., 1946, 
14, 150.— T he existence of energy d issipations in gas dynam ics, w hich m u st bo a t t r i 
b u ted  to  a  lag  in  th e  v ib rational h e a t capacity  o f th e  gas, h as been established bo th  
theoretically  and  experim entally . The flow qj^out a  very  sm all im pact tu b e  is dis
cussed. I t  is show n th a t  to ta l-h ead  defects due to  h eat-cap acity  lag during  and  afte r 
th e  com pression o f  tho gas a t  th e  nose o f an  im pact tu b e  are  to  bo an tic ipa ted . E x 
perim en ts q u an tita tiv e ly  verifying these an tic ipa tions in  carbon  dioxide a re  discussed. 
A general th eo ry  o f th e  d issipations in a  m ore general flow problem  is developed and 
applied  to  som e special cases. I t  is po in ted  ou t th a t  energy dissipations due to  this 
effect a re  to  be an tic ipa ted  in  tu rb ines. D issipations o f th is k ind  m ight also introduce 
errors in cases in w hich th e  flow of one gas is used in an  a tte m p t to  sim ulate  th e  flow 
o f  another, gas. U n fo rtunate ly , th e  re laxation  tim es o f m ost o f  th e  gases o f engineer-
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ing importance) havo n o t boon stud ied . A new  m ethod  of m easuring  th o  re laxation  
timo of gases is in troduced  in  w hich th e  to ta l-h ead  defects observed w ith  a  specially 
shaped im pact tu b e  are com pared w ith  theoretical considerations. A  param o te r is 
thus evaluated  in  which tho  only unknow n q u a n tity  is th e  re lax atio n  tim o o f th o  gas. 
This m ethod  has been applied  to  carbon  dioxide, a n d  has given consisten t resu lts for 
two im pact tu b es a t  a  v a rie ty  of gas velocities. J .  T.

1278. Application of the Methods of M olecular D istribution to Solutions of Large 
Molecules. B. H . Zim m . J .  Ohem. P hys., 1946, 14, 164.— Tho equations for tho 
therm odynam ic po ten tia ls  o f  tho  so lvent in so lu tions o f o rd inary  organic molecules 
are ex tended to  solu tions o f largo molecules b y  m ethods using continuous m olecular 
d istribution functions. P a rtic u la r  a tte n tio n  is given to  tho  coefficient, A ,, o f tho 
second term  in th e  expansion of th e  osm otic pressure in term s of tho concentra tion , 
since th is coefficient has a  sim ple m olecular m eaning an d  is sufficient to  describe tho 
deviation o f tho system  from  id ea lity  a t  low concentra tions. A . is calculated  by  direct 
integration  for two rigid shapes, th e  sphere an d  th e  long th in  rod . A general expres
sion is th en  developed for A , for flexible chain  molecules in te rm s o f tho  in te rac tions 
of tho segm ents o f tho  chains. I n  favourable  cases i t  is found possible to  re la te  A s 
for a  chain  m olecule to  th e  so lu tion  p roperties o f its  sm all molecule hom ologues by  
an equation  very  sim ilar to  those developed by  F lory , H uggins, a n d  Miller. In  
general, however, in te rac tions th a t  depend bo th  on  tho  local s tru c tu re  a n d  also on 
tho overall shape of tho  chain  molecules seriously m odify  such a  relationship . Tho 
nature of theso in te rac tions, including th e  effects o f branch ing  a n d  o flim ito d  flexibility , 
is discussed. I t  is also show n th a t  h igher coefficients in  th e  expansion of th o  osm otic 
pressure in term s of concen tra tion  can  be  trea te d  in a  sim ilar w ay. C om parison 
w ith experim ental d a ta  confirm s th e  general p red ic tions o f th e  theo ry  bo th  for p ro teins 
and chain polym ers. J .  T .

1279. The Statistical M echanical Theory of T ransport Processes. I. General Theory.
J .  G. K irkw ood. J .  Chetn. P hys., 1946, 14, 180.— O utlines a re  sketched  for a  general 
sta tistical m echanical th eo ry  of tran sp o rt processes—e.g., diffusion, h e a t transfer, 
fluid flow, and  response to  tim e-dependent ex ternal force fields. In  th e  case o f  gases 
tho theo ry  leads to  tho M axw ell-B oltzm ann integro-differential equation  o f tran sp o rt. 
In  tho case o f liquids and  solutions i t  leads to  a  generalized theo ry  of B row nian m otion, 
in which tho  friction  co n stan t is explicitly  re la ted  to  tho  in term olccular forces acting  
in th e  system . Specific app lications are  postponed  for trea tm e n t in la te r  articles.

J .  T .

1280. A Note on the  Theory of Diffusion Controlled Reactions w ith Application to the 
Quenching of Fluorescence. E . W . M ontroll. J .  Chem. P hys., 1946, 14, 202.— T he 
principles o f Sm olucliowski’s collision theo ry  of reactions in solution are  outlined. 
This theo ry  is applicable to  reactions which occur im m ediately  on  th e  collision of 
two re ac ta n t particles— th a t  is, diffusion contro lled  reactions. Tho ra te  o f such 
reactions depends on th e  collision frequency of reac tan ts . I n  th is  p ap er a n  expression 
for tho  collision frequency is derived as a  function  of tim e when in itially  th e re  ¡3 a  
B oltzm ann d is trib u tio n  o f particles a round  an y  p a rticu la r re ac ta n t molecule. B oth  
th e  B row nian m otion  o f an d  th e  forces betw een re ac ta n t molecules are  considered in 
th e  calculation . T he general resu lts a re  applied  to  tho  th eo ry  o f quenching o f 
fluorescence. I t  is show n th a t  th e  quenching constan t, definod by

( ~ 0  / n«=
(where /„  is th e  in ten sity  o f fluorescence in  tho absence o f quencher and  I  th e  in ten sity  
in  tho presence o f quencher o f concen tra tion  n^) can  be expressed as a  sum  o f two 
term s, one proportional to  th e  reciprocal o f th e  viscosity of th e  solvent an d  th e  o th er 
to  th o  reciprocal o f th e  square  ro o t o f  tho  viscosity. J .  T.

1281. Viscosity and the Hydrogen Bond. Hydroxyl and orlho  Effects. J .  N . F riend  
and  W . D . H argreaves. P hil. M ag., 1945, 36, 731.— Two im p o rtan t factors a re  found 
to  influence th e  re la tive  viscosities o f th e  isom erides—nam ely , in tram olecu lar struc-
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tu ro  and interm olccular association. I t  appears th a t  tho  m oro sym m etrical the 
molecule th e  lower are its  v iscosity  an d  density , an d  in  tho  case o f  interm olccular 
association, •whether as tho resu lt o f hydrogen  bonding, dipole a ttrac tio n  or V an der 
W aals’ forces, th e  v iscosity  is increased. Sinco tho  liquids con tain ing  “ free ” hydroxyl 
a re  often highly associated , th e  v iscosity  is g rea tly  increased w hen in troducing hydroxyl 
in to  th e  m olecule. Tho ortho effect due  to  hydrogen bonds differs from  th a t  duo to 
sym m etry  in th a t  th e  viscosity , donsity , la te n t h ea t, and  rheoclior o f th e  ortho deriva
tiv e  a re  reduced, and  m ay  even bo less th a n  those o f its  meta a n d  para  isomorides.

The rhoochor is defined as Af(10*nj)*/(ij +  2d), w here M  is tho m olar weight, D 
an d  d  th e  d en sity  o f th e  liquid  and  vapour, y) being tho viscosity. W hen th e  rheochor 
is p lo tted  against tho  tem p era tu re  i t  is found th a t  th e  curve falls off as th e  tem poraturo 
rises from  tho  m olting p o in t, reaching a  co n stan t value, and  th is  is independent of 
w hether tho substance is associated  or m onom oric. This is a ttr ib u te d  to  th e  breaking 
dow n o f o rdered  liquid s tru c tu re  o r m olecular o rien tation , such as norm ally  occurs 
p rio r to  solidification. W hen tho  rheochor is co n stan t i t  m ay  be tak en  th a t  bo th  the 
sym m etry  an d  degreo o f association are  constan t. If , however, th e  observed rheochor 
is equal to  th e  sum  of th e  con stitu en t rheochors tho  substance  is essentially  m onomeric. 
Tho rheochor th u s  offers useful indications o f tho  presence or absonco of association.

J .  T.

1282. On the Application and Derivation oi the New Viscosity-Tem perature Relationship 
o£ Liquids. M. S. Telang. J .  P hys . Chain., 1946, 50, 373-386.— In  a  previous paper 
tho  form ula

1 m  ,
~ -  ( i  _  t ,)3' 10

was derived, w here r] an d  '1\ a re  th e  v iscosity  and  tho v an  dor W aals reduced tem 
p e ra tu re  respectively, a n d  m  a n d  k  a re  constan ts. T his equation  is now  changed to

1 =  —
7) (T c -  2’)3MO

where T e a n d  T  a re  th e  abso lu te  critica l an d  observation  tem p era tu res  respectively. 
T he viscosity  o f several liquids as i t  is represen ted  or n o t by  tho  la tte r  form ula and 
th e  p robable  in te rp re ta tio n  o f tho  dev iation  o f tho  ac tu a l bohaviour o f  liquids from 
th a t  p red ic ted  b y  th e  fo rm ula  a re  discussed. Tho lite ra tu re  on th e  m echanism  of 
liqu id  v iscosity  an d  deriva tion  o f different formulae is sum m arized. A. H . N.

1283. Fuel Combustion Characteristics. R e fin e 's  Notebook, No. 105. W . L. Nelson. 
Oil Gas J . ,  10.8.46, 45 (14), 115.— Tho calorific values, ra tio s  o f a ir to  fuel required 
for com bustion  a t  0%  excess a ir an d  th e  per cen t carbon  dioxide a f te r  com bustion, 
th e  u ltim a te  analysis, an d  A .P .I . g rav ity  aro given fo r 20 liqu id  fuels derived from 
different cracked and  stra ig h t-ru n  crude oils, petro leum  coke, a n d  2 b itum inous coals. 
Sim ilar d a ta  are show n for 13 gaseous fuels, including b o th  wre t and  dry , cracked 
gases, a n d  3 n a tu ra l gases, for which th e  d ensity  is given in place o f A .P .I. g rav ity .

W . H . C.

Analysis and T esting.
1284. Precision Sem im icrom ethod for Gas Analysis. L . K . N ash. Industr. Engng  
Chem. A na l., 1946, 18, 505-508.— An a p p ara tu s  is described w hich is capablo of 
com plete analysis o f sm all sam ples o f carbon  dioxide, carbon m onoxide, m ethane, 
hydrogen, n itrogen, a n d /o r oxygen. Tho operations o f analysis are  sim ple and 
reliable, an d  th e  danger o f loss o f a  valuab le  sam ple is reduced  to  a  m inim um . W ith  
a  sam ple o f volum e approx im ating  1 c.c. a t  N .T .P . an  accuracy o f a  few te n th s  o f a 
p e r cen t o f th e  to ta l gas sam ple m ay  be a n tic ip a te d ; b u t an  accuracy' o f ab o u t 1% 
is m ain ta in ed  w ith  sam ples as sm all a s  0-1 cc N .T .P . Tho conditions for a  sa tis
fac to ry  fractional com bustion  on a  p la tin u m  c a ta ly s t o f hydrogen and  carbon m onoxide 
in th e  presence of m ethane  and  excess oxygen are  defined. A. H . N .

1285. Assembly, Testing, and Operation of Laboratory Distilling Columns of High 
Efficiency. C. B. W illingham  an d  F . D . Rossini. B ur. Stand. J .  Res. IFas/i., 1946, 
37 (1), 15.—A n account is given o f th e  assembly', testing , and  operation  o f th e  lab o ra 
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tory distillation colum ns used a t  th e  N a tiona l B ureau  o f S tan d ard s in tho  w ork of 
the A .P .I. R esearch P ro jec t 6 on anulysis and purification o f hydrocarbons and  in 
the work on th e  p rep ara tio n  o f s tan d ard  sam ples o f hydrocarbons.

These d istillation  colum ns have  charging capacities o f from  h to  15 litres, w ith  s e p a ra t
ing efficiencies in  tho  range 100 to  200 equ iva len t theorotical p la te s  a t  to ta l  reflux. 
Distillations a re  porform ed continuously  24 h r/d ay , 7 days/w eek, w ith  reflux ra tio s 
of from 125/1 to  180/1 an d  ra te s  of rem oval o f p ro d u c t ranging from  2-12-5 m l/h r. 
Total d istillation  tim e given ranges up  to  1800 hr.

A description is given o f assem bly of colum ns, including p o t, rectify ing  system , 
jacket, head, reflux regu la to r, receiving assem bly, electrical h eatin g  system  ; therm o- 
m etric system s, an d  contro lled  pressure  sy s te m ; tes tin g  o f colum ns, including te s t  
m ixtures and  re su lts ; and  operation  of colum ns, for b o th  regular and  azeotropic 
distillations.

Drawings o f tho  equ ipm ent and  ap p a ra tu s  a re  given, including th e  arrangem en t 
of the 15 d istillation  colum ns, m easuring in strum en ts, and  aux iliary  equ ipm ent in tho 
distillation room . A p h o tograph  of th e  d istillation  room  is g iven. T. i f .  B. M.

1286. Molecular W eight and M ercaptan Content of M ixtures of P rim ary  M ercaptans.
H . A. L aitinen , A. S. O ’B rien, and  J .  S. Nelson. Industr. Engng Chem. A na l., 1946, 
18, 471-472.— T he m ercap tan  su lphur co n ten t o f a  m ix tu re  o f p rim ary  m ercap tans 
is determ ined b y  titra tio n  w ith  silver n itra te , and  th e  w eight o f silver m ercap tide  
formed during  th e  titra tio n  is determ ined. F ro m  these  d a ta  th e  average m olecular 
weight o f th e  m ercap tans an d  th e  percentage o f m ercap tans is calculated . T he 
percentage of non-m ercap tan  m ateria l is found b y  difference. A  tablo  o f experim ental 
results against corresponding calculated  values from  o ther evidence shows th a t  th e
m ethod yields th e  correct m olecular w eight to  a n  accuracy o f 1 to  2 u n its  o f molo-
cular w eight (0-5% to  1% ). T he m ethod  is reproducible to  j ;  1 u n it of m olecular 
weight. A. H . N .

1287. M ovement of a  Thin P la te  in Non-Newtonian Liquids. E . W . J .  M ardles. 
Nature, 1946, 158, 199.— The ra te  o f fall o f a  steel ball th rough  non-N ew tonian  liquids 
such as grease decreases to  zero a t  som e d ep th  below th o  surface dependent on th e  
weight o f th e  ball. This effect is a ttr ib u te d  to  tho  rig id ity  o f th e  system  a t  g reater 
depths, a t  which m ore energy is requ ired . A th in  p la te  should bo free from  th is 
volum e-displacem ent difficulty. W hen such a  p late— a  double-edge razor blade—  
was draw n cdgowiso th rough  grease w ith  co n stan t force its velocity  w as c o n s ta n t; 
and by  using different forces th e  y ield value o f th e  groaso could bo determ ined.

Tho viscous d rag  on such a  p la te , ovon by  liquids liko w ater, can  be dem onstra ted  
by suspending it  from  a  balance beam  by  a  q u artz  th rea d  in th e  liquid, w hich is then  
run  o u t from  tho  b o tto m  of tho  con tain ing  vessel. H . C. E .

1288. Viscosity by Various Instrum ents— Low Range. The Refiner's Notebook, No. 
108. W . L. Nelson. Oil Qas J .,  31.8.46, 45 (17), 103.— A  tab u la r com parison is 
given for kinem atic viscosities from  1-5 to  40 cs, w ith  Saybolt U niversal viscosities 
a t 100, 130, and  210'’ F , an d  E ng ler degrees and  R edwood S tan d ard  No. 1 viscositios 
for tho rango 4-0 to  40 c s ; an d  th e  approx im ate  viscosity  values for th o  range 1-5 to  
3-5 cs. T he com parison w ith  Saybolt Furo l and  Redw ood A dm iralty  N o. 2 are  given 
as approx im ate  values for th e  ranges 21 to  40 and  30 to  40 cs respectively.

W . H . C.

1289. A Viscom eter w ith C onstant W orking Volume, Suitable for M easurem ents over 
a  W ide Range of Viscosities. W . D. H argreaves. P h il. M ag., 1945, 36, 756. J .  T.

1290. M easurem ent of Viscosity. Anon. N ature, 1946, 158, 244-5.— T he errors 
associated w ith  various types o f viscom eter Are po in ted  ou t, an d  discrepancies in th e  
results o f different observers a ttr ib u te d  to  differences in surface tension  of th e  s ta n d a rd  
calibra tion  liquids. T he v iscosity  o f non-N ew tonian liquids m igh t bo m easured by 
study ing  th e  w ave m otion  of a  v ib ra tin g  liqu id  system . X -ra y  p h o to g rap h y  confirms 
th e  fac t th a t  balls falling th rough  non-N ow tonian liquids m ay  even tually  rem ain  
suspended (see M ardles, Nature, 1946, 158, 199.— A bstr. No. 1287). H . C. E .
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1291. Application of Variance Analysis to Some Problem s of Petroleum  Technology.
H . M . Davies. J . In st. Petrol., 1946, 32, 465-491.— Tho im portance of measuring 
va ria tio n  in experim ental d a ta  is em phasized and  som e m ethods of handling  variablo 
m ateria l and  coping w ith  variablo conditions aro described, in p a rticu la r th e  statistical 
technique developed by  R . A. F isher and  know n as th e  analysis o f variance. The 
fluctuation  of octane ra tings is ty p ica l of tho v a ria tio n  m ot w ith  in  experim ental 
w ork. A fter an  indication  of tho underly ing  s ta tis tica l ideas tho  arithm etical pro
cedures involved in  varianco analysis aro briefly outlined , u s in g . 20 rich m ixture 
ra tin g s by  tho B ritish  3-C m ethod  as an  exam ple. These a re  first tre a te d  as 2 groups 
o f 10 resu lts (grouped d a ta ), an d  th e n  as 10 pairs (paired d a ta ), to  show  how the 
ap p ropria te  form  of analysis depends on th e  w ay in w hich tho  resu lts  have been 
obtained.

Efficient experim ental designs based  on  s ta tis tica l m ethods have  been developed. 
T he random ized b lock arrangem en t illu stra ted  b y  m eans o f kerosine-burning test 
resu lts secures th e  sep ara tio n  of m ajo r causes o f heterogeneity  so th a t  their effects 
do n o t in terfere  w ith  tho  com parisons tho experim ent is designed to  m ake. The Latin 
squaro carried  th is a  stage fa rth e r, g iving con tro l of error in two directions simul
taneously . T his is illu stra ted  by  a  te s t o f th e  m .p.g. perform ance of 7 m otor fuels, 
an d  th e  exam ple is also used to  in troduce tho  idea o f covariance. I t  is shown how 
th e  results them selves can bo m ado to  supp ly  w hatever correction  is appropria te  for 
th e  effect o f a  concom itan t v a ria te . S tress is laid  on th e  u n ity  o f experim ents, their 
p lan , operation , analysis, and  final in te rp re ta tio n . A. H . N.

Engine Fuels.
1292. B ritish Aviation Fuel M anufacture in the Middle E ast— P art IJ. Anon. Industr. 
Chem., 1946, 22, 518-524.— An account is given of th e  various now (1939/42) m anu
factu ring  processes conducted  a t  A badan  and  th e  m odification o f red u n d an t p lant 
an d  spares to  co n stru c t tho un its , m ado necessary by  w ar conditions. F . S. A.

1293. Processes to r Octane Im provem ent. D. R ead . Petrol. T im es, 20.7.46, 50 
(1278), 757.— Tho various processes for im proving th e  octane ra tin g  of gasolines are 
reviewed. Am ong th e  m ost im p o rtan t o f these a re  : (1) desu lphurization  o f gasoline;
(2) conversion of gasoline hydrocarbons b y  reform ing ; (3) conversion of hydrocarbons 
heavier th a n  gasoline by  cracking.

Po lym erization  or a lky la tion  of th e  gases produced  b y  cracking or reform ing m ay 
be classified as com plem entary  processes, w hich also increaso th e  octane ra tin g  of tho 
to ta l  gasoline blend.

Tho paper describes several processes w hich m ay  bo used to  increase octane rating 
by th e  above m ethods, an d  discusses tho  app lication  of each process. Some a ttem p t 
is m ade to  com pare th e  processes which aro discussed, b u t th e  typo  o f crude to  bo 
refined an d  tho  yield a n d  q u a lity  o f p ro ducts o th er th a n  gasoline w hich aro to  be 
produced  will affect th e  app lication  of each process for octane im provem ent.

R . B. S.

Gas Oil anti Fuel Oil.
1294. Combustion of Catalytically Cracked D istillates, and New B urner Design Widening 
M arkets for these New Fuels. S. R . Cauley an d  H . R . L inden. Oil Oas J . .  10.8.46, 
45 (14), 80.— Difficulties aro encountered w hen burn ing  cata ly tica lly  cracked fuels in 
p o t-ty p e  bu rners where th e  carbon  an d  soot fo rm ation  is b rough t ab o u t by  cracking 
th rough  unsa tis fac to ry  com bustion  conditions. Tho cracking characteris tics and 
ox idation  reactions o f paraffins an d  arom atics are discussed, and  it  is shown th a t 
paraffins aro p rim arily  decom posed by  cracking to  p ro ducts o f sm aller molecular 
w eights th an  th e  original m ate ria l cracked, w hilst a rom atics (benzene and  naphthalene) 
u n d er m oderate  cracking givo products o f  h igher boiling-points ; under severe cracking 
b o th  h igher and lower boiling-point p ro ducts aro form ed. Com plete oxidation  of 
paraffins even a t  m odera te  tem p era tu res is re la tive ly  easy w ithou t tho  form ation  of 
carbon . T he ox idation  o f a rom atics w ithou t th e  fo rm ation  of carbon  is show n to 
be possible b y  only one procedure— a progressive ox idation  (of benzene), w hich is 
discussed. I t  is difficult w ithou t th e  a id  o f a  ca ta ly s t, as tho  tem p era tu res  required 
w ere nearly  th e  sam e as those a t  w hich decom position of benzene tak es place.
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The carbon  deposits on  th e  b o tto m  an d  sides of a  p o t-ty p e  b u rn e r aro discussed 
from th e  aspects o f th e  preceding inform ation , and  ind icated  th e  need for accom plishing 
tho following in a  b u rn e r m odification : (1) vaporization  o f fuel w ith  as little  cracking 
as possib le ; (2) in tim ate  m ixing o f p rim ary  a ir  an d  oil v apours as soon as possible 
following v ap o riz a tio n ; (3) reduction  o f tem p era tu re  in  th e  lower sections o f tho  po t 
so as to  a tte m p t a  progressive ty p e  o f ox idation  o f tho  arom atics w ith  a  m in im um  
soot form ation. A  p o t-ty p e  bu rn er o f 50,000 B .T h .U  per hour ra tin g  w as modified 
with a  view  to  accom plish these  factors, an d  is described w ith  th o  reasons for tho 
changes to  th e  several com ponents— viz., th e  cen tra l oil in lo t, th o  rad ia tio n  shield, 
tho cen tra l baffle, a n d  th e  secondary  a ir d u c ts  (see A b strac t No 978). T he p e r
formance o f tho  original an d  m odified bu rners w hen burn ing  th e  heav iest ca ta ly tica lly  
cracked fuel are given an d  show n in  g raphs. Com parisons o f d rau g h ts  re q u ire d ; 
carbon accu m u la tio n s; p lo ts  o f a ir d is trib u tio n  s tu d y  a n d  operating  d ra ft curves 
found necessary for good b u rn er p e rfo rm an ce ; covering fuel ra te s  o f 1 to  3-5 lb /h r., 
stack d rafts o f 0-02 to  0-08 in  w ater, percen tage CO., in flue gases, stack  tem peraturos, 
per cent efficiency, an d  sm oke pe r cen t (I.C.H.M .). T he I.C .H .M . (In s titu te  o f Cooking 
and H eating  A ppliance M anufacturers) sm oke-rating  m ethod  is described. The 
conclusions d raw n from  th e  studios aro : (1) a  b u rn e r m odification of a  p o t-ty p e  
burner has been effected w hich has been show n to ‘operate  sa tisfac to rily  w ith  a  h ighly 
cracked d istillate  fuel over a  m ajo r po rtion  of tho  o il-burning ra te s  norm ally  em ployed 
in such equ ipm ent an d  found to  give full ra te d  capacity  o f th e  b u rn e r ; (2) th e  m ethod  
of m odification indicates som e reo rien ta tion  o f ideas an d  experim entation  on  th e  p a r t  
of po t-ty p e  b u rn er m an u fa c tu re rs ; th ey  m ay  be able to  m odify  th e ir equ ipm en t so 
as to  handle less expensive grades o f fuel oil th a n  those  cu rren tly  required.

W . H . C.

1295. Diesel and Boiler Fuel. Anon. M otor S h ip , O ct. 1946, 27 (321), 265.— A 
review is given of th e  j>resent prices an d  p robable  tren d , to g e th e r w ith  th e  factors 
influencing cost. A n in te res tin g  com parison is m ade  betw een boiler fuel, diesel oil, 
and coal on A ugust 1 a n d  Septem ber 1 a t  various po rts. T he Petro leum  P ress Servieo 
is quoted  in  d isabusing an y  fears o f a  shortage of oil fuel. I .  G. B.

Bitum en, Asphalt, and Tar.
1296. Commercial Evaluation  of French  Asphalts. M. Louis. P a p e r p resen ted  to  
L ’A ssociation F ran çais des Techniciens du  Petrole. U n d a ted . P p . 22.— T he six 
regions o f F rance  in  w hich asp h a lt occurs in  am oun ts sufficient for ex p lo ita tion  were 
described, w ith  m ap s an d  goologieal sections show ing th e  location  of to st borings, 
a sphalt indications, m ining operations, an d  th e  geological s tru c tu res of th e  regions.

The com position o f a sphalts  was briefly discussed w ith  respect to  e lem entary  
com position an d  tho  principal constituen ts , based on M arcusson’s classification, using 
bo th  previous and  new d a ta  on French  asphalts. C om parative figures for a  T rin idad  
asphalt were quo ted  to  show th e  generally  h igher oil con ten ts o f th e  F rench  asphalts .

Crude liquid products were o b ta ined  in  55%  to  65%  yield, based  on asp h a lt b y  th e  
pyrolysis o f 2 asphalts , 3 asphaltic  lim estones, an d  a n  asphaltic  sand  a t  a n  op tim um  
tom peroturo  o f  370° C. T he p ro ducts were frac tio n a ted  a t  atm ospheric  pressure to  
rem ove crude gasoline an d  kerosine com ponents an d  th e  residue boiling above 300° C 
redistilled un d er high vacuum  to  give, a fte r chem ical refining, luboils w ith  v iscosity  
indices o f ca. — 20, in yields o f 15%  to  30%  based on th e  crude pyrolysis p roducts.

Two asphaltic  lim estones a n d  2 sands were pyrolysed a t  360° C w ith  in jection  of 
superhea ted  steam  to  give crude oils in  70%  to  75%  yield based on th e ir  asp h a lt 
con ten ts. T he products were frac tiona ted  and  th e  heaviest fractions redistilled 
under h igh vacuum  and  chem ically refined to  give lubricating  oils w ith  viscosity  
indices rang ing  from  — 45 to  -f  47 ,'th e  p roducts o f h ighest V .Ï. being ob tained  from  
G ard  asphaltic  lim estone. L ubricating  oil yields were 40%  to  60%  based on th e  
crude steam -assisted  pyrolysis products.

I t  was concluded th a t  a  com plete range o f industria l lu b rican ts could be  produced 
in significant am ounts from  selected French  asphalts, b u t w ith  chalk  as th e  p rincipal 
p ro d u c t from  asphaltic  lim estones. T he im portance o f such an  in d u stry  to  F ranco 
a n d  th e  French  colonies w as suggested. G. H . B.

F  F
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Derived Chemical Products.
1297. Phthalic Anhydride from  o-Xylene. A non. Chem. Industries, J u ly  1946, 59 
(1), 68.— A flow d iagram  of th e  p la n t used  a n d  a  b rie f ou tline  o f th e  process for the  
m anufactu re  o f  ph th a lic  anhydride  from  o-xylene a re  given. o-X ylene derived from 
petro leum  is fed  b y  gear-pum ps a t  approx im ate ly  atm ospheric  p ressure  to  a  steam - 
heated  vaporizer, a f te r  w hich it  is in jected  in to  a  hea ted  a ir s tre a m ; th o  ra tio  o f air 
to  hydrocarbon  w hich is d ic ta ted  b y  th e  explosive lim it o f th e  m ix tu re  is k ep t on th e  
lean  side to  avoid  excessive tem p era tu re  rise. T he m ix tu re  th e n  passed  to  a  tubu lar- 
converter contain ing  a  fixed bed of a  vanad ium -base ca ta ly s t. T ho reaction  is 
controlled b y  cooling w ith  a  s tream  o f m olten  sa lt w hich m ain ta in s i t  a t  ab o u t 1000° 
F , th e  co n tac t tim e being less th a n  1 second. H e a t  is rem oved from  th e  m olten  salt 
stream  b y  passage th rough  a  w asto-heat boiler for s team  generation . The product 
issuing from  th e  converter is passed  th rough  a  v ap o u r cooler an d  th e n  to  box-like 
condensers w ith  cone bo ttom s, dow n w hich th e  c ry sta ls o f crude p h th alic  anhydride 
fall in to  a n  underg round  m elting -tank , contain ing  s team  coils. T he p ro d u c t from  the 
m elting -tank  is p um ped  to  th e  first o f tw o d istillation  colum ns, th e  cen tre  cu t from  tho 
first being passed  to  th e  second. T he bo tto m s and  overhead s tream  from  th e  first 
are recycled to  th e  converter feed. T he overhead  from  th e  second colum n passes, to  
an  alum inium  ta n k  and , still m olten , is sen t to  th e  chiller in  w hich i t  solidifies on a 
w ater-cooled stain less steel d rum . T he finished p h th a lic  anhydride  is scraped off 
b y  a  knife a rrangem ent. T he y ield is g reater th a n  70% . W . H . C.

M iscellaneous Products.
1298. B utul May E ntirely  Replace N atural Rubber for Tubes. A non. Oil Gas J .,
3.8.46, 45 (13), 94.—P roduction  o f b u ty l ru b b e r in  1945 w as 55,000 tons, an d  thi3 
syn th e tic , chem ically unlike an y  o th er ty p e  rubber, is h ighly  re s is tan t to  th e  effeots 
o f  sun ligh t, w eather, a ir, oxygen, ozone, w ater, acid3, alkalies, anim al, an d  vegetable 
oils. I t s  o th er p roperties ensure long life. I t  is used  for inner tu bes, high-pressure 
steam  hose, conveyor belts for h o t m ateria ls , and  pum p linings. A flow c h art shows 
th e  basic steps in  m an u factu re  o f  b u ty l ru b b er from  isobutylene an d  norm al butylene.

G. A. C.

1299. ESect o£ Short Contact with D.D.T. Residues on A n o p h e le s  Gambicc. L. 
K a rtin a n  an d  M. M. D a Silveira. J .  Econ. E ntom ., Ju n e  1946, 39 (3), 356.— E x 
perim en ts a re  described on Anopheles gambiai carried  o u t in  a  U .S . A rm y base labora
to ry , D ak ar, F ren ch  W est Africa, du ring  th e  period  Ju ly  to  Septem ber 1944.

A  m osquito  a sp ira to r o f glass, coated  on  th o  inside surface w ith  a  den sity  o f 125 
m gm  D .D .T . p e r sq .ft, w as used, a  sim ilar u n trea te d  tu b e  being used  as control.

Fem ale Anopheles gambice were ob tained  from  a  stock colony fed on hum ans. Ob
servations were tak e n  on 60, 30, and  5 second con tacts w ith  th e  D .D .T . residues. 
T ypical D .D .T .-tox ic ity  was exh ib ited  in  less th a n  10 m in  a fte r  co n tac t, th e  m ajo rity  
show ing sym ptom s a t  betw een 10 and  30 m in a fte r  co n tact. All m osquitoes were 
affected a fte r  80 to  90 m in  co n tac t. Tho females a fte r  co n tac t w ith  D .D .T . gave an 
average o f over 95%  m o rta lity  8 hours a fte r  con tact. 100% m o rta lity  w as given by  
th o  60-second group  9 hours a fte r  co n tac t and  b y  th e  30-second group a t  betw een 10 
an d  24 hours a fte r con tact. T he o-second group show ed 97%  m o rta lity  a t  betw een 
10 a n d  24 hours a fte r  con tact. A n ex trem ely  sh o rt co n tac t w ith  D .D .T . residues will 
k ill m ost fem ales, an d  th e  d a ta  also ind ica te  th a t  an  ex trem ely  sh o rt co n tac t w ith 
D .D .T . residues will inh ib it th em  from  tak in g  a  blood m eal a t  betw een 1 and  2 hours 
a fte r  co n tact. G. A . C.

1300. D.D.T. to  Control Insects Affecting M an. E . F . K nipling. J .  Econ. E ntom ., 
J tm e  1946, 39 (3), 360.— T he use o f D :D .T . for controlling insects including m osquitoes, 
lice, fleas, an d  bedbugs, w hich affect m an , is discussed.

D .D .T . can be applied as a  d u st, o r as solution, em ulsion, o r suspension. Solutions of 
D .D .T . in petro leum  oils, including lubricating  oil, fuel oil, kerosine, and  lighter frac 
tions, a re  w idely used, as also have  been o th er ty p es o f  solvents such as xylenes. Aqueous 
solutions have  also found em ploym ent. E m ulsions use  xylene and  o th er solvents.

A gainst m osquito  larvse an d  ad u lts  D .D .T . is effective a t  a  dosage o f  0-1 lb /acre ,
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using various ty p es o f sp ray  equ ipm ent. A irplane sp rays hav e  been effectively used 
for controlling b o th  m osquito  larval a n d  adu lts.

A 10% D .D .T . pow der will con tro l a ll th ree  types o f lice a ttack in g  m an. Control 
of body-lico can bo o b tained  b y  using  clo th ing  im pregnated  w ith  D .D .T ., oven a fte r  
tho fabrics have  boen w ashed several tim es. A gainst flies D .D .T . in  sp rays and  
aerosols is h ighly efficient.

Fleas on th e  person  an d  in  in fested  q u a rte rs  can  be effectively e lim in a te d ; and 
sprays applied to  beds will destroy  a n  en tire  in fes ta tio n  o f bed-bugs an d  p rev en t ro- 
infestation for m any  m onths. G. A. C.

1301. D.D.T. for Insect Control a t  A rm y Insta lla tions in the  F o u rth  Service Command.
S. C. Dews and  A. W . M orrill. J .  Econ. E n tom ., Ju n o  1946, 39 (3), 347.— A review  
of th e  problem s o f insect con tro l in  U .S. A rm y posts, cam ps, and  s ta tio n s is given.

Insecticides in  general use in  tho  period  1940-43 for contro l o f insects an d  rodents 
infesting A rm y insta lla tions w ere a  general-purpose sp ray  con tain ing  p y re th ru m  
and a  sodium  flu o ride-pyreth rum  roach  powder. F lies and  m osquitoes w ere dea lt 
w ith by  diesel oil an d  used  m oto r oils.

B y 1942 bedbug  contro l becam e a  serious problem , an d  in  1943 fum igation  w ith  
HCN was au thorized . 26 schools w ere estab lished  for tra in in g  o f pest-con tro l opera
tives, and in stru ctio n  in  th e  use o f D .D .T . followed. Costs o f operations w ere reduced ; 
for exam ple, for th e  fum igation  of com pany  m ess halls th o  costs wore reduced from  
$30 to  $9-20. I n  1944 D .D .T . w as used in  p rac tica l contro l work in  th e  cam ps, 
mosquitoes, flies, bedbugs, roaches, an ts , flies, term ites, lice, an d  ticks being suc
cessfully controlled. D .D .T . w as applied  as sprays, em ulsions, an d  d u sts, hand- 
operated a p p ara tu s  giving tho  best results . L atrines, garbage racks, in teriors of 
mess-halls, a n d  dairy -barns were very  effectively trea te d  w ith  5%  D .D .T . in  emulsion, 
kerosino solution, an d  w ith  10%  dust.

T erm ites a ttack in g  wooden p o sts w ere contro lled  w ith  5%  D .D .T . in  kerosino, 
by  dipping tho  4 in b y  4 in up rig h ts  in th e  insecticide an d  b y  spray ing  th e  soil in tho  
hole as i t  was refilled. C om parative te s ts  w ith  ch lorinated  toluenes, pentachlorophenol, 
creosote-diesel oil m ixtures, and  10%  sodium  arsenate  so lu tion  in  w a ter show ed D .D .T . 
to be th e  best, w hilst failures occurred w ith  tho  la t te r  tw o substances. G. A. C.

1302. D.D.T. to Control Insect Pests Affecting Livestock. B ruce and  Blakeslee. J .  
Econ. E ntom ., Ju n e  1946, 39 (3), 367.— O bservations are  m ade on th e  effectiveness 
of D .D .T . insecticides against several species of insects affecting livestock in  th e  so u th 
eastern  U n ited  S ta te s  du ring  th e  period  1944-45.

Prelim inary  te s ts  were m ado on  3000 head of livestock and  in  14 da iry -b am s, 
large-scale operations were conducted  on 26,000 head  o f livestock an d  in  120 da iry- 
barns. Spraying tho  b a c k s 'o f  c a ttle  an d  passing  th e  anim als th rough  a  w ading v a t  
containing 2%  D .D .T . em ulsion successfully contro lled  a  serious o u tb reak  o f  stab le  
flies, Stom oxys calcitrant (L), in  cen tra l F lo rida. Hornflies, Siphona irritan t (L), w ere 
controlled b y  tw o applications o f  2-5%  D .D .T . em ulsion used as a  sp ray , w hilst one 
application to  th e  in te rio r o f da iry  buildings contro lled  houseflies, M usca domestiea (L).

F or th e  large-scale te s ts  on  26,000 head  o f livestock w ater-d ispersib le D .D .T . 
powder w as used  a t  0-23% , 0-5% , 1% , and  2-3% suspensions. T he b est resu lts were 
obtained w ith  2-3%  D .D .T . suspension, com plete contro l o f hornflies being ob tained  
for 4 to  7 weeks, o f th e  houseflies for m ore th a n  3 m onths w hen sprayed  on b am s, 
and i t  w as effective fo r 3 ■weeks against th is p est in hog-pens.

I t  w as also com pletely effective against fresh-w ater m osquitoes and  w as effective 
against cockroaches in  b arns an d  against ca ttle  lice. Screw-worm  flies an d  G ulf 
Coast ticks were also reduced.

T he use o f D .D .T . on  tho  anim als did n o t resu lt in an y  a p p aren t in ju ry . G. A. C.

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

1303. H igh Speed 18000 B .H .P . F ia t Engine. Anon. M otor S h ip , O ct. 1946, 27 
(321), 266.— A descrip tion  is given of a  new  ty p e  of F ia t  double-acting  engine develop
ing 18000 b .h .p . a t  310 r.p .m . The published details are :
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No. o f cylinders 
Cylinder d iam eter 
P is to n  stroke
Moan effective pressure approx. 
P is to n  speed approx . .
W oight o f engino 
W oight pe r b .h .p .

25-59 in 
33-86 in 
85 lb /sq .in  
1800 ft/m in  
200 tons 
25 lb

X. G. B.

1304. A Small Diesel for L ight A ircraft. A non. Aeroplane, 1946, 71, 298.—A small 
air-cooled oil engine h as  been  designed for uso in ligh t aeroplanes in  th e  U .S. This 
is th e  100 h .p . 4-cyl T haheld-Shaffer pow er u n it, flown recen tly  a  distanco of 105 air 
m iles in 55 m inu tes w ith  a  consum ption  of 2£ gal o f ligh t diesel fuel. I t  has freedom 
from  induction  icing troub les and  m ay  be opened up  im m ediately  for take-off in the 
sam e w ay as a  gas tu rb ine . B y  efficient a ir  cooling th e  head  tem p era tu re  is 350“ C 
a t  take-off and  300° C a t  cruising conditions. T he com pression ra tio  is 16 : 1 a t 
sea-level and  11 : 1 a t  c ruising a ltitu d es, g iving a  40%  h igher ceiling th a n  th e  equivalent 
gasoline engine. T he woight is given as 235 lb an d  a  6-cyl version is projected.

I .  G. B.

1305. Je t Propulsion and its A pplication to High-Speed A ircraft. D . J .  K oirn  and 
D . R . Shoults. J .  Aero. S c i., 1946, 13, 411.— T he articlo explains tho  principles of 
th e  ap p a ra tu s  involved in  jo t propulsion for a irc raft. T he early  developm ent o f the 
W h ittle  design is traced , together w ith  developm ents in  th e  U .S. T he typ ica l measures 
o f  efficiency o f je t  propulsion a re  developed an d  de ta iled  calculations given of tho 
th ru s t  an d  pressure  cycle, including ram  in take , com pressor perform ance, com bustion 
equations, an d  tu rb in e  an d  nozzle therm odynam ic equations. T ypical therm al jet- 
propulsion  cycles are  illu stra ted  b y  d iagram s, including specific engine perform ance 
in all i ts  com plicated  form s. I .  G. B.

1306. Bristol Theseus 1. Anon. Aeroplane, 1946, 71, 307.— T he Theseus has an 
ax ia l p lu s centrifugal com pressor d riven  b y  tho  first tw o tu rb in e  stages. T he third- 
stage tu rb in e  d rives th e  airscrew  th ro u g h  an  opicyclic red u ctio n  gear. H e a t from  tho 
ex haust gases is tran sferred  to  th e  a ir  leaving th e  com pressors b y  a  h e a t exchanger 
s itu a ted  inside th e  trian g u la ted  engine m ounting . ¿ T he residual gases form  additional 
je t  th ru s t. T he engine h as  recen tly  com pleted a  100-hour endurance te s t, an d  is now 
being p rep ared  for flight tes tin g  in  an  A vro Lincoln.

T he h e a t exchanger weighs ab o u t 500 lb, an d  it  is claim ed th a t  a fte r several hours 
flying i t  can  save th is  w eight in fuel. T he m ain  power is tran sm itte d  from  th e  third- 
stago tu rb in e  to  a  conventional 4-b laded tra c to r  propeller. The ra tio  o f power used 
is 80%  to  th e  propeller an d  20%  as je t  th ru s t a t  300 m .p.li. T he com pressors give a 
com pression ra tio  o f  5 : 1 a t  300 m .p .h . and  20,000 ft a ltitu d e . A t sea-level static  
conditions tho  com pressor ru n s a t  8200 r.p .m . and  delivers 30 lb/sec o f a ir  for a  power 
consum ption  of ab o u t 3500 h .p . T he gas tem p era tu re  a t  tu rb in e  in le t does not 
exceed 800° C.

L eading particu la rs  are  :

L eng th  112 in 
D iam eter 48 in 
W eight (not dry) 2310 lb
Perform ance : O u tp u t a t  S.L. 1950 s .h .p ./h r  +  500.1b S.T.

F uel consum ption a t  S.L ., 300 m .p .h ., 0-57 lb /s .h .p ./h r  m ax . cruise or 
0-5 lb /s .h .p ./h r  a t  20,000 f t  a t  300 m .p .h .

Oil consum ption  3 p in ts /h r. I .  G. B.

1307. M am ba Gas Turbine. A non. Aeroplane, 1946, 71, 293.— Prelim inary  details 
a re  g iven of th e  A rm strong-Siddeley M am ba gas tu rb ine . The engine has been 
produced to  give a  sea-level take-off perform ance o f 1000 s.h .p . p lu s 320 lb  sta tic  
th ru s t. T his is approx im ate ly  equ ivalen t to  a  take-off pow er o f 1120 h .p . in  a  r e 
c iprocating  engine. T he d iam eter over cowling is 27 in  a n d  w eight 750 lb  o r a  fro n ta l 
area  o f some 30%  of th e  equ ivalen t p iston  engine and  a  w eight saving o f 25% . The
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installed w eight o f th e  M am ba is expected  to  bo ab o u t 50%  th a t  o f a  corresponding 
piston-engine in stallation .

The com pressor is th e  ax ia l ty pe, an d  flow is s tra ig h t th rough , th e  com bustion  
cham bers being six in num ber. I .  G. B.

1308. M arine Gas Turbines. A non. M otor S h ip , O ct. 1946, 27 (321), 243.— Review s 
projected gas tu rb in e  se ts for ships.

1. An a u th o rita tiv e  s ta te m en t b y  tho  ch airm an  of Jo h n  B row n and  Co. indicates 
the design of gas tu rb in es in  th e  n ear f u tu re ;

2. A 3000-b.h.p. tu rb in e  is being insta lled  in a  converted  L ib erty  ship  in Am erica, 
and tw o m ore vessels are  un d er construction  for th e  U .S . N avy  in w hich gas tu rb in es 
will bo f i t te d ;

3. A B ritish  tan k e r is being b u ilt to  be equ ipped  w ith  four diesel generating  sets 
supplying cu rren t to  a  single propeller, an d  one of these  u n its  will b e  replaced by  a  
1200-h.p. gas tu rb in e  when th e  necessary tes ts  have been carried  ou t. T his is being 
built by  tho  B .T -H . C o .;

4. M otro-Viekers are build ing  a  gas tu rb ino  to  replace one gasoline engine in a  
m otor-torpedo b o a t ;

5. C. A. P a rso n s have b u ilt a  500-b.h.p. p l a n t ;
6. Brown B overi have  com pleted  te s ts  on a  15,000-h.p. gas tu rb in e  d riv ing  a  

10,000-kW g e n e ra to r ;
7. Sulzers will hav e  a  7000-h.p. m arine  u n it  available for tria ls  n ex t y e a r ;
8. Escher-W yss have  ru n  a n  experim ental p lan t for som e y e a r s ;
9. I n  Sweden a  2500-h.p. gas tu rb in e  will bo com pleted w ith in  a  year.
H ith erto  th erm al efficiencies above 25%  havo n o t been exceeded. Sulzers hope to

exceed 30% . C om petition betw een diesel an d  gas tu rb in es depends on  th e  exclusive 
•use of boiler oil w ith  gas tu rb ines, and  th is  is claim ed to  be  a  feasible p roposition  by  
all tho m anufactu rers concerned. T he claim  h as y e t to  bo su b s ta n tia ted  over a  long 
period, an d  a  re la tive ly  low ash co n ten t m ay  have  to  be specified w ith  th e  oil u tilized.

I .  G. B.

1309. Comparison of Propeller and R eaction-Propelled A irplane Perform ances. B.
H am lin an d  P . Spenceley. J .  Aero. Sci., 1946, 13, 425.— F or th is p ap er four power- 
p lants hav ing  d istin c tly  d ifferent perform ance characte ris tics were ch o sen :— 1. A 
V-type reciprocating  liquid-cooled engine incorporating  w a te r  in jection  for em ergency 
pow er; 2. A tu rb o -je t engine hav ing  ab o u t 23%  less sea-level s ta tic  th ru s t  th a n  th e  
fo rm er; 3. A h y p o th etica l subsonic ra m -je t;  4. A bi-propellan t liqu id  fuel rocket 
m otor.

Since th e  characteris tics o f tho  four power p lan ts  were so different, i t  was necessary 
to  re la te  th e ir  perform ance to  specific airp lane designs, an d  these h y po thetica l designs 
were specified. T he conclusions reached are  :

“ 1. Propeller A irplane, (a) A p rac tica l m axim um  speod lim ita tio n  n o t m uch in 
excess o f 500 m .p .h . is ap p aren t. M axim um  speeds o b ta in  in  tho 20,000 to  30,000-ft 
r a n g e ; (6) Because of superior range, th e  propeller ty p e  o f p ropulsion  can n o t bo 
supplan ted  a t  th e  p resen t tim e. M axim um  range is re la tiv e ly  insensitive to  a ltitu d e  
up to  engine critical a l t i tu d e ; (c) G reater p a y  loads possible in  ad d itio n  to  range 
m ake com m ercial app lication  an d  long-range bom bers m o st a t t r a c t iv e ; (d ) Cruising 
and clim bing speeds a re  slow ; (c) O peration  above 40,000 f t  appears im practical 
except possibly in  tho  case o f pow er p lan ts  incorporating  th e  gas tu rb in e  ; ( /)  M axim um  
ra te  o f c lim b occurs a t  sea  le v e l; (ff) F u r th e r  im provem ents, ad ap ta tio n s, a n d  v a r ia 
tions will be w idely developed in  term s o f com pound and  gas-tu rb ine  engines an d  various 
com binations o f them .

“ 2. T u rb o je t A irplane, (a) H igh  m axim um  speeds w here re la tiv e ly  sh o rt range is 
requ ired  m ake  th is  a irplano m an d a to ry  for m ilita ry  app lication . M axim um  speed 
occurs a t  sea le v e l; (6) again, for sho rt-range prem ium  operation  in  com m ercial fields 
th is pow er p la n t is a ttrac tiv e . R ange im proves m arkedly  w ith  a ltitu d e , and  econom ical 
cruising speeds a re  re la tive ly  h ig h ; (c) re la tively  h igh operating  a ltitu d es— a t  least 
up  to  50,000 f t— are feasible. A t h igh a ltitu d es respectable range is o b ta in e d ; (d) 
m axim um  speed of th e  order o f  550 to  600 m .p .h . and  above a t  sea level is ideally 
su ited  for a ir-to -ground  m ilita ry  o p e ra tio n ; (e) m axim um  ra te  o f clim b occurs a t  sea 
le v e l; ( /)  speeds for m axim um  i a te  o f clim b are  reasonably  high.
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“  3. R a m -Je t A irplane, (a) M axim um  speed, o f th e  o rder o f 650 m .p .h ., occurs at 
sea le v e l; (6) clim bing speeds a re  exceptionally  high, being  w ith in  5 to  10% of m axi
m um  level-fiight sp e e d s ; (c) range is ex trem ely  lim ited, rep resen ting  som e 50%  of 
th a t  for th e  tu rb o je t, an d  also increases considerably  w ith  a l t i tu d e ; (d) m axim um  
rate-of-clim b a t  se a  level is exceptionally  high, b u t  falls off rap id ly  w ith  increase in 
a ltitu d e , resulting  in  a  ra th e r  low ceiling—below 40,000 f t ; (e) aux iliary  take-off 
m eans are  re q u ire d ; ( /)  perform ance characteris tics ind ica te  th a t  th e  ideal applica
tio n  w ould be  in  th e  field o f low -altitude, fla t-tra jec to ry  missiles against such targets 
as b a ttlesh ips an d  a irc raft carriers in  p a rticu la r. A ir launching w ould probably 
be m ore p ractica l th a n  surface launching.

“ 4. R ockot A irplane, (a) T his is th e  only m an-carry ing  a irp lane  capable o f flight 
a t  supersonic speeds, w hich distinguishes th is  ty p e  of p ropulsion  from  th e  others 
considered ; (6) rango is ex trem ely  lim ited , and increases slightly  w ith  a l t i tu d e ; (c) as in 
th e  case o f m axim um  speed, so also does rate-of-clim b increase phenom enally  w ith 
a lt i tu d e ; (d) ceiling, speed, an d  clim b perform ance are  lim ited  on ly  b y  th e  am ount of 
fuel i t  is possiblo to  c a r r y ; (e) perform ance characte ris tics in d ica te  ideal application  to 
m issiles following a  tra jec to ry . P eak  a ltitu d es g rea tly  exceeding th e  capab ility  of 
an y  o ther m an-m ade m echanism s are  possible. Missilo ranges can  be v astly  e x te n d ed ; 
(/) h ighly  specialized app lications in term s of research  a irp lanes a n d  in tercep to rs are 
evident. A  research  a irp lane  could be  used to  conduct te s ts  in  level flight for applica
tio n  to  high-speed an d  d iv ing  problem s encountered  on  o th er types o f airplanes. 
T arget-seeking in te rcep to r m issiles pow ered b y  ro ck et m otors should be m o st effective.

I .  G. B.

1310. Turbines a t the  S.B.A.C. Show. A non. Flight, 1946, 50, 275.— D etails o f the 
perform ances o f  th e  following engines a re  g iv en : A rm strong Siddeley P y th o n , X ., 
a n d  M am b a; B risto l Theseus I ; M etrovick F 2 /4  ; D . H . G oblin I ,  Series I I ; Rolls, 
R oyco D erw ent V, an d  Neno I ; Do H av illan d  G host I ,  Series I I .  I .  G. B.

1311. Piston Engines Displayed a t S.B.A.C. Show. A non. Flight, 1946, 50, 275.— 
D etails o f th e  following engines are  given : A lvis L eo n id es; B lackburn  M ajor I I I ; 
B lackburn  M inor I I ; B risto l C entaurus 5 7 ; B risto l H ercules 630 ; Do H avilland 
Q ueen 70 ; Do H avilland  M ajor 50 ; De H av illand  M ajor 10 ; Monaco ; N a p ie r ; 
R olls R oyce M erlin 620 ; R olls Royco Griffon 67. I .  G. B.

1312. Aero Engines on Show a t R adlett. A non. Aeroplatte, 1946, 71, 370.— Typo, 
dim ensions, w eight, an d  perform ance o f th e  following engines are listed  : Alvis
Leonides ; A rm strong Siddeley P y th o n ; A rm strong Siddeley A .S .X .; A rm strong 
Siddeley M am ba ; A rm strong Siddeley C heetah X  ; B risto l T h eseu s; B risto l Hercules 
630 ; B risto l C entaurus 57 ; B risto l Pegasus 38 ; C irrus (B lackburn) M inor Series I I ; 
C irrus (B lackburn) M ajor I I ; C irrus (B lackburn) M ajor I I I ; D e H av illan d  Goblin 
I I ; D e H av illand  G host I I ; De H av illand  G ipsy M ajor 10; Do H av illand  Gipsy 
Q ueen 51 an d  70 ; M etro-V ickers F 2 /4 ;  M onaco; N apier Sabre  V I I ;  R olls Royce 
D erw ent V ; R olls Royce N e n e ; Rolls R oyce Civil M erlin 620 ; R olls R oyco Griffon 
67. I .  G. B.

1313. B ritish A ircraft a t R adlett. Anon. Aeroplane, 1946, 71, 368.— Technical 
deta ils a re  given o f th e  civil an d  m ilita ry  a irc raft on  show. In fo rm atio n  is given 
u n d er th e  following headings : M an u fac tu re r; a ir c r a f t ; t y p e ; accom m odation 
(crew and  passengers) : sp an  O .A .; leng th  O .A .; h e igh t O.A. a t  r e s t ; gross wing 
a rea '; all-up w e ig h t; s tan d ard  fuel c a p a c ity ; m ax. W .M. cruising sp e e d ; rep re 
sen ta tiv e  range an d  p a y lo a d ; engines ; sea-level take-off b .h .p . p e r  engine ; m ax. 
r .p .m .; airscrew  reduction  g e a r ; a irscrew s; d iam eter ; no. o f b lades. I .  G. B.

1314. Precision Sheet-M etal W ork. A non. A ircra ft Production, O ct. 1946, 8 (96), 
45.— T he first a rtic le  on  th e  m anufactu re  b y  Jo seph  Lucas, L td ., o f  sheet-m etal 
assem blies for gas tu rb ines appeared  in  th e  Septem ber issue o f A ircra ft Production, 
and  review ed th e  p roduction  o f th e  com bustion-cham ber flam e-tubes. T his second 
a n d  final a rticle  is concerned w ith  th e  tu rb in e  nozzle-ring assem blies an d  th e  exhaust 
units. Some o f th e  operations on  th e  m achined p a r ts  o f  th e  assem blies a re  also 
briefly described. I .  G. B.
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1315. Shell P lanning to  Build New Refinery in  B ritish  North Borneo. A non. Oil 
Gas J . ,  10.8.46, 45 (14), 61.— A brie f outline is g iven of th e  R o y a l'D u tc h  Shell Co’s 
reconstruction o f th e ir  p roperties in  th e  F a r  E a s t since th e ir  liberation  from  th e  
Japanese occupation. T he com panies concerned, location, s ta te  o f fields an d  refineries 
when recovered, and  th e  progress m ade since in  p roduction  and  refinery  operations, 
together w ith  new  wells to  be  drilled an d  new  refineries p lanned , are  show n and  d is
cussed, covering Saraw ak, Borneo (B runei, T arak an , M alikpapan, Miri), an d  New 
Guinea (Vogelkop fields). W h a t is know n o f th e  condition  of p roperties and  refineries 
in Sum atra  is n o ted . T echnicians aro g a th e red  a t  B atav ia , J a v a , aw aiting  th e  po litical 
settlem ent o f S u m a tra ’s difficulties, to  tak o  up th e  w ork of reconstruction  a t  Palem - 
bang, P ladjoe, Soengaigerong, a n d  th e  oilfields in th e  D jam bi d is tric t. W . H . C.

1316. Oil in France. Anon. *Petroleum , 1946, 9, 133.— A reviow o f  th e  p resen t 
position in  th e  F ren ch  oil in d u stry . K . C. G. K .

1317. Petroleum  Statistics of A rgentina. Anon. B u ll. S . Am er. In st. Pet., 1946, 2, 
285-304.— A nnual p roduction  o f crude oil in  th e  R epublic  for th e  las t 38 years is 
given, together w ith  details o f refinery operations an d  m ovem ents o f refined p ro ducts .

A . C.

1318. Full-Scale Petro leum  Refining in  the U nited K ingdom . A non. Tim es Trade 
and Engineering, 1946, 59 (991), 8.-—-A rep ly  to  th e  a rgum ents p u t  fo rw ard  b y  Lord 
B earsted in his recen t an n u al s ta te m en t to  “  Shell ”  stockholders. The argum ents 
against U .K . refining a re  quo ted  and ind iv idually  critically  exam ined. I t  is considered 
th a t  th e  cheaper ra te s  fo r crude tran sp o rt, as against those  applicable to  refined 
products, com pensate for refining losses and  fuel consum ption. Specialized refining, 
as advocated  b y  L ord  B ., would deprive th e  U .K . o f valuab le  refinery by-products. 
U.S.A. p ractice  favours large refineries a t  th e  consum ing c e n tre ; such a  policy is 
rendered feasible b y  th e  flexibility  of m odern  refining operations. V . B .

1319. U .K. Petro leum  Im ports in Ju n e  and the H alf Year. Anon. Petrol. Tim es,
3.8.46, 50 (1279), 805.— S ta tis tica l d a ta  on im p o rts an d  exports (including oil fuel 
bunkering o f shipping) o f crude oil an d  refined p ro ducts for Ju n o  an d  th e  first h a lf  
of 1946 aro presen ted , to g e th e r w ith  com parative  figures fo r 1945 an d  1938.

R . B . S.

1320. U .K. Petroleum  Consumption and Customs Yields. Anon. Petrol. Tim es, 3.8.46, 
50 (1279), 820.— S ta tistica l d a ta  on hydrocarbon  oils re ta in ed  for hom e consum ption  
and th e  custom s d u ty  y ield are p resen ted  for th e  calendar years 1940 to  1944 inclusive.

R . B . S.

1321. Light on Decline in  U .K . Oil Export Trade in  W artim e. Anon. Petrol. Tim es,
17.8.46, 50 (1280), 868.— S ta tis tica l d a ta  on exports o f refined p ro ducts a re  p resentod 
for th e  calendar years 1938 to  1944 inclusive. R . B . S.

1322. How Smoke Screens were R apidly Developed in B ritain . S. R . D igh t. Petrol. 
Times, 17.8.48, 50 (1280), 876.— T he w artim e use o f petro leum  for sm oke screens is 
discussed. R . B . S.

REVIEW S AND BOOKS RECEIVED.
Metodui Ispuitaniya Nefteproduktov. (Methods for the Testing of Petroleum  Products).

1946: M oscow-Leningrad. P p . 415. 26 rubles.
This publication  is th e  R ussian  equ ivalen t o f  ou r own “  S tan d ard  M ethods ” 

a n d  of th e  A.S.T.M . “  M ethods o f  T esting .” I t  is issued b y  th e  Petro leum  D ivision
o f th e  Council o f Peoples Com missars o f th e  U .S .S .R . I t  is o f in te res t to  note,
as some ind ication  o f th e  scope o f th e  oil in d u stry  in  th e  U .S .S .R ., th a t  th e  ed ition  
am oun ts to  7000 copies. T he p resen t issue has been com piled b y  A. A. A l’tm an
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and E . V. S tarikova. Tho m ethods quoted  are  those la id  down as Genoral Union 
S tandards (O.S.T. or G.O.S.T.) b y  e ither th e  A ll-Union S tan d ard s Com mittee 
(V.K.S.) or th e  People’s Com m issariat for H eav y  In d u s try  (N .K .T .P .).

The volum e is divided in to  four sections, dealing w ith  general tes tin g  m ethods 
(66 m ethods), m ethods for th e  exam ination  o f solid and  anti-corrosive lubricants 
(greases) (25 m ethods), m othods for th e  tes tin g  of pe tro leum  by-products (25 
m ethods) and  finally a  section on  sam pling. All th e  te s t  m ethods are  laid  out 
according to  a  s tan d ard  p lan , com prising a  b rie f in tro d u c to ry  p a rag rap h , a n  indica
tion  of tho  scope of tho  m ethod, a n  outline o f tho  procedure, a  list o f th e  reagents 
and equipm ent required , an d  finally instructions fo r carry ing  o u t th e  te s t  and  rep o rt
ing tho result. As is usual, each m ethod  is identified by  a  com bination  of letters 
indicating  tho body  un d er whoso a u th o rity  i t  is issued, a  num ber, an d  th e  da te  
on w hich it  was approved. L im its o f accuracy and  rep ea tab ility  a re  given in m ost 
cases. T he tes ts  in  tho  m ain  follow th e  usual p a tte rn — in  som e cases th ey  are an 
exact dup licate  o f te s ts  s tandard ized  in  G roat B rita in  and  in  th e  U .S.A., as for 
instance th e  m ethods for octane value  (C .F.R. M otor M ethod) V apour Pressure 
(Reid), closed flash-point (Pensky-M arten) and  o thers. T he de term ina tion  of 
octane value is th e  only engine te s t  in  th e  book. I n  tho  case o f th e  m easurem ent 
of absolute values, such as specific g rav ity , th ere  is o f course b u t  little  scope for 
v a r ia tio n ; in th e  U .S .S .R . when th e  specific g rav ity  o f petro leum  p roducts is 
determ ined it  is converted  to  density  (d?°) w hich is th e  s tan d ard . I t  is unfortunato

60° F
th a t  th is  should be sufficiently rom oved from  th e  B ritish  s ta n d a rd  of S.G. p

to  requ ire  conversion even for tho  in te rp re ta tio n  o f to s t resu lts , n o t to  speak, of 
course, o f th e  calculation o f oil quan tities, w hilst y e t being sufficiently close to  give 
a  m isleading im pression a t  a  first glance. Now th a t, a t  long las t, th o  stoke and 
poise are giving an  in te rn a tio n a l significance to  viscosities h ith e rto  h idden  behind 
th e  em pirical nom enclature o f Redw ood, Saybolt, an d  E ngler, is i t  too m uch to  
hope for th a t  agreem ent will be reached on a  com m on tem p era tu re  for density  
(or specific g rav ity ) m easurem ents, even if  th e  irra tional A .P .I. scale fu rth e r confuses 
th e  issue ?

Two m inor po in ts o f in te res t m ay  bo m entioned in  connection w ith  tho  specific 
g rav ity  m ethods given in  th e  pub lication  un d er discussion, th e  first th a t  a  dofinito 
viscosity  lim it o f 25° E ngler a t  50° C (approx 170 cs) is quo ted  as tho lim iting  value 
for tho  determ ination  o f specific g rav ity  b y  a  hydrom eter, and  th e  o th er th a t  for 
oils th icker th a n  th is  i t  is p e rm itted  to  determ ine th e  g rav ity  b y  hydro m eter after 
d ilu tion  ( 1 : 1 )  w ith  a  ligh t kerosine.

A p a rt from  th e  conventional E ngler m ethod, w hich is s ta te d  to  bo lim ited  to 
works control and  o th er non-scientific purposes, two m ethods are  g iven  for viscosity 
determ inations, u tilizing  U bbolohde U -tubes for tho  m easurem ent o f dynam ic 
v iscosity  an d  a  modified form  of Fenske tubo  for k inem atic  viscosity . In  the  
form or caso provision is m ade for carry ing  o u t th e  d e te rm ina tion  un d er pressure, 
prov ided  by  a  sm all head of w ater or m ercury . A to s t procedure is laid  down for 
th e  de te rm ina tion  of viscosities a t  low tem pera tu res (below 0° C). I n  view of the  
discussions th a t  have  ta k e n  place on th e  choice o f  a  su itab le  liqu id  for viscom eter 
calib ra tion , i t  is o f in te res t to  n o te  th a t  th e  R ussian  m ethods allow o f a  wide choice 
o f chem ically pu re  liquids such as w ater, form am ide, e thylene glycol, aniline, etc ., 
for tho  calib ra tion  o f th e  U bbelohde viscom eter : in  th e  case o f tho Fenske in s tru 
m ent, however, w a te r is used as th e  p rim ary  s tan d ard .

Tho R ussian  m eth o d  for pour p o in t (“ se ttin g  p o in t ” ) appears to  bo com parable 
to  th a t  used  in  G reat B rita in , being defined as tho  tem p era tu re  a t  which th e  oil 
shows no  m ovem ent during  one m in u te  on  being exam ined in  a  te s t- tu b e  inclined 
a t  a n  angle o f 45°, a lthough  tho de te rm ination  o f th e  exac t figure appears to  be a 
laborious process, as th e  oil is hea ted  and  re-cooled a fte r every  inclination  of tho 
tube, w hich is carried  o u t a t  specified tem p era tu re  in tervals.

Corrosive su lp h u r in lubricating  oils is determ ined  b y  th e  u sua l typo  of copper 
te s t, th e  p a rticu la r choice o f tim e an d  tem p era tu re  in th is  case being 12 hours and  
85° C respectively. A n ox idation  te s t  for transfo rm er oil is laid  down, th e  govern
ing conditions being a d u ra tio n  o f 14 hours a t  a  tem p era tu re  of 140° C in th e  presence 
o f b o th  iron a n d  copper ca ta ly sts  and  w ith  a ir  blowing. A fter such ox idation  th e  
oil is exam ined for sludge, acid value, and  saponification  value . I f  i t  is desired
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to  determ ine tho in itia l fo rm ation  of w ater-soluble acids, th is is carried  o u t b y  a 
sim ilar te s t, b u t  a t  120° C and  for a  tim e of 6 hours.

Am ong tho  m ethods included are  some which in G reat B rita in  aro n o t usually  
to  bo found in a  s ta n d a rd  w ork, being m ore in  th e  n a tu re  o f te s ts  carried  o u t in  
a  works contro l lab o ra to ry  ra th e r  th an  on finished p ro d u c ts ; am ong such d e te rm in a
tions are those o f tho  presence of traces of so lvent in  oils refined b y  tho furfural, 
nitrobenzol, and  phenol processes. Tho inclusion o f te s ts  o f th is  ty p e  is perhaps 
duo to  th e  fac t th a t  w hereas in  th e  U .K . and  U.S.A . th e ir  choice is left to  th e  in d i
vidual refiner, th e  s ta n d a rd  m ethods o f te s t  being in tended  m ore to  ensuro th a t  
buyers’ requ irem ents aro determ ined  in  a  uniform  m anner, tho  S ta te  operation  of 
all in d u stry  in  th e  U .S .S .R . has m ado i t  desirable th a t  all producers who are  u n its  
in a  single com bine should  conform  to  a  uniform  works contro l technique.

Tho section  on th e  exam ination  of greases is fairly  com prehensive, an d  in  add ition  
to  tho usual physical tes ts  such as p en e tra tion , drop p o in t, etc ., i t  includes num erous 
m othods for th e  chem ical exam ination  o f greases, th e  de term ination  of free fa tty  
acids, soaps, rosin, being am ong th e  po in ts w hich are  covered. T ests are laid  down 
both for evaluating  th e  p ro tec tiv e  action  of greases in p reven ting  corrosion an d  also 
to  ensure th a t  th e  greases them selves aro free from  corrosivo action. I n  th e  section 
dealing w ith  petro leum  by-products th e  trad itio n a l R ussian  in te res t in  sulphonic 
and naphthonic  acids is evinced b y  tho  num erous m ethods for tho  exam ination  of 
these m ateria ls. M ethods are described for th e  de term ina tion  of oil, sulphonic 
acids, and  sulphuric acid in  “  K o n ta k t,” and  also for evaluating  th e  fat-hydrolysing 
a c tiv ity  o f th is  m ateria l.

P roducts dea lt w ith  in th is  section include paraffin w ax an d  b itu m en  : th e  se ttin g  
p o in t o f  paraffin  w ax  (often referred  to  as “  m elting  p o in t ” ) is tak en  as th e  flat 
portion  of th e  tim e-tem p cra tu ro  cooling curve. T he oil co n ten t o f paraffin w ax 
is determ ined b y  a  m echanical expression m ethod . Tho te s ts  described for b itum en  
are those usually  given in  B ritish  and  A m erican publications, an d  do no t m erit an y  
special m ention  ; likewise th e  descrip tion  o f sam pling  procedure is conventional.

I n  general tho  publication  follows th e  lines th a t  are  to  be expected  in  a  w ork of 
th is  so rt. Tho m ajo rity  o f th e  em pirical conventional te s ts  o f pe tro leum  p ro d u c ts  
ap p ear to  follow vory closely on B ritish  an d  A m erican practice , w hich is a  com- 
m ondable foaturo, since th e  g reater tho  degree of in te rn a tio n a l agreem ent on m atte rs  
such as these, th e  g reater a ie  tho facilities for th e  m u tu a l in te rp re ta tio n  o f specifica
tions and  th e  in terchange of technical inform ation. V. B .

D ictionnaire Technique des Termes du Pétrole en Français, Anglais, Russe, A llem and.
2nd edn. B erlin  : G roupe F rançais d u  Council de C ontrôle Mission des 
C arburan ts, 1946. P p . 488.

T he first odition o f th is  Glossary of Technical T erm s o f th e  Oil In d u s try  wa3 
published in F rench , English, an d  G erm an in  1937 on th e  occasion of th e  second 
W orld Petro leum  Congress in Paris. I t  has now been revised and  ex tended  to  
include R ussian.

Tho m ain  glossary o f over 3400 term s are arranged  in  a lphabetical o rder in 
English, th e  corresponding term s in th e  th ree  o th er languages being g iven in  a d 
join ing  colum ns. A lphabetical indexes in  th e  th ree  o th er languages aro provided. 
Conversion tab les for various weights and m easures a re  included in an  appendix .

B ritish Standard 1312 :1946 . Fuel Fired Regenerative T ank  Furnaces for Melting 
Glass. L ondon : B ritish  S tandards In s titu tio n , 1946. P p . 66. 5s. p o s t free.

This te s t  code has been fram ed to  cover th e  tes tin g  of regenerative ta n k  furnaces 
for tho m elting  o f glass. Two form s of te s t  aro provided : (1) simplified industria l 
tes ts  for evaluating  tho perform ance of furnaces as effective an d  econom ic u n its  ; 
an d  (2) a  com prehensive code for com plete evaluation  o f tho perform ance and  the 
efficiency of furnaces.

B ritish  Standard 1316 :1946 . Florescent and Phosphorescent M aterials (excluding 
radio-active m aterials). L ondon : B ritish  S tan d ard s In s titu tio n , 1946. P p . 27. 
2s. p o st free.

This specification refers to  lum iniscent (i.e., fluorescent an d  phosphorescent) 
m ateria ls in  th e  form  of p a in ts , p a in ted  panels, p lastics, v itreous enam el, e tc ., for 
indoor an d  ou tdoor use (b u t n o t in tho  form  of trea te d  fabrics, arm bands, p aper, e tc.).
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The B ritish E lectrical and Allied Industries R esearch A ssociation A nnotated List of 
Published Reports October 1945. L o n d o n : B .E .A .I.R .A ., 1946. P p . 112.
5s. net.

A  com plete an n o ta ted  lis t o f rep o rts  pub lished b y  tho  association, o r in  co
operation w ith , th e  E lectrical R esearch Association. R ep o rts  aro classified by 
subject, w hich in c lu d e : Geophysics (P roperties o f th e  G ro u n d ); Insu lating
M aterials (Liquids, B itum inous F illing C om pounds, H y d ro carb o n  Resins, and 
W ax es); Miscellaneous (Rheology).

C.S.I.R.— 1945. G. L ightfoot. M elbourne : G overnm ent P rin te r , 1945. P p . 98.
This rep o rt o f tho  Council for Scientific and  In d u str ia l R esearch  o f tho  Common

w ealth  o f A ustra lia  s ta te s  th a t  tho  L u brican ts a n d  B earings Section has developed 
ap p ara tu s an d  m ethods for s tu dy ing  th e  m echanism  of b o undary  lubrication. 
This w ork has yielded valuable  inform ation  a n d  fluids hav e  been  developed for 
such purposes as tho draw ing and  pressing of m etals, cu ttin g  oils, a n d  extrem e 
pressure lubricants.

A nnual R eport of the Research Council of A lberta 1945. E d m o n to n  : K in g ’s P rin ter,
1946. P p . 21. 5 cents.

Sum m arizes th e  w ork of th e  Council during  1945 a n d  deals w ith  investigations 
concerning b itum inous sands, fuels, n a tu ra l gas, e tc . A  list o f publications is 
appended.

Proceedings of the Institu tion  of M echanical Engineers. Vol. 153. W ar Em ergency 
Issues, 1-12, 1945. L o n d o n : In s titu tio n  of M echanical E ngineers, 1946. 
P p . 517 +  xi.

Am ong tho  papers included in  th is  firs t volum e of W ar E m ergency  Proceedings 
aro : “  Controlling P ipe L ine Surges,”  by  J .  S. B la ir ; “  An In v estig a tio n  into the 
Laws of Flow  of F lu ids th ro u g h  B eds o f G ranular M aterials,”  by  H . E . R o se ; “ Tho 
Iso therm al Flow  of Gases th ro u g h  Beds of G ranu lar M aterials,” b y  H . E . R o se ; 
“ On th e  R esistance CoefficienG-Reynolds N um ber R ela tionsh ip  for F lu id  Flow 
th rough  a  B ed of G ranu lar M aterial,” b y  H . E . R o s e ; “  C om bustion in  tho Gas 
T urb ine ,” b y  R . G. Voysey.

Reports on Fuel Econom y since 1939. U .S. N a tiona l C om m ittee o f W orld Power 
Conference. -London : W orld Pow er Conference, 1946. P p . 12. 7d. p o s t free.

F irs t o f  a  series o f rep o rts  p repared  b y  N a tiona l C om m ittees o f th e  W .P.C . on 
experiences in connexion w ith  fuel econom y in th e ir  respective countries since 1939 
an d  w hich will co n stitu te  m ate ria l for th e  F uel E conom y Conference a t  tho  H ague 
in Septem ber 1947. T he p resen t rep o rt covers tho  U n ited  S ta te s  and  includes 
72 references to  pub lished  lite ra tu re .

Handbook of the  Scientific In stru m en t M anufacturers’ Association of G reat Britain, 
L td. L o n d o n : Scientific In s tru m e n t M anufacturers’ A ssociation o f G reat
B rita in , L td ., 1946. P p . 48 +  73.

T he p rincipal p a r t  o f th is  handbook  consists o f a  classified list o f  scientific in s tru 
m en ts indexed in  re la tion  to  th e  announcem ents o f various m anufacturers con
ta in ed  in  th e  second p a r t  o f th e  book. I n  th e  forew ord th e  aim s an d  ob jec ts of 
tho  association are  ou tlined  a n d  th e  grow th  o f th e  B ritish  scientific in stru m en t 
m aking  in d u stry  is reviewed.

T e c h n ic a l  M is s io n s  T o G e r m a n y .
T he following reports have  been received in  add ition  to  those listed  on pp . 226 A -

230 A an d  316 a - 3 1 8  a  :
BU.O.S. R E P O R T S .

160. L u ftfah rtfo rsch u n g san sta lt H erm an n  Goring, Volkenrodo, B runsw ick. 40 pp.
171. C atalyric  H ydrogenation  of A cetylene to  E th y len e , D r. A lexander W acker 

Ges. fu r  E lektrochem ische In d u strie , B urghausen. 5 pp .
413. P rim ary  Cells, by  P rof. A . Schm id. 4 pp.
47 4. G erm an W ool-Combing In d u s try  a n d  W ool-Grease E x trac tio n  Processes. 57 pp.
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531.* Germ an S teel D rum  In d u s try . 110 pp.
534. Tho O rganization o f tho  G erm an Chem ical In d u s try  an d  its  D evelopm ent fo r 

W ar Purposes. 40 pp .
554. Am poule a n d  V ial m aking  M ach in es: Im provem en ts an d  D ovolopm ents in 

G erm any. 12 pp.
556. H . W alter K om m anditgesellschaft, K iel (M aterials for b i-fuel rockets). 20 pp . 
560. D istillation  o f Phenols a t  I .G . F a rb enfab rik , W olfen. 5 pp .
562. The G erm an P hosphorus In d u s try  a t  B itte rfeld  an d  P ie steritz . 52 pp .
572. In v estiga tion  in to  M anufacture  and Use o f C arbon B lacks an d  L am p B lacks in  

G erm any. 120 pp .
577. G erm an Car In d u s try  Special Servicing E q u ip m en t for Cars. 7 pp .
582. In terro g a tio n  o f D r. L o ah fe rt R h en an ia  P h o sp h a t W erke, B runsnuttelkoog , 

G erm any. 8 pp .
585. A ircraft D e-Icing a t  A.V.A., G ottingen. 13 pp.
586.* E m s t Schliem ann’s Oelwerko U nd  E xport-C erecin-Fabrik , H am burg , G erm any.

32 pp .
o96. Gesellschaft fü r  T eerverw ertung  V arziner-S trasse, Duisburg-M oiderich, R u h r. 

13 pp .
597.* In te rro g a tio n  o f D r. C. H . N . B ensm ann, O ctober 10, 1945. 3 pp .
598.* Oelwerko Ju liu s  Schindler G .m .b .H , H am burg , G erm any. 15 pp .
604. T he Shellac In d u s try  in G erm any. 17 pp .
612. K lein  Schanglin  an d  B ecker A.G. H ydrau lic  Couplings an d  T orque C onverters.

8 pp .
616. Inspection  o f K rupp-L urg i P la n ts  for tho  C arbonization o f  Coal a t  Low T em 

peratu res . 41 pp .
621. The M anufacture  o f W o fa tit B aso-Exchango R esins. 20 pp.
623. L urgi Gesellschaft fü r  W arm e tochnik, Frankfurt-am -M ain . 14 pp.
626. D rying, B riq u e ttin g , a n d  L ow -tem porature C arbonization o f B row n Coal in 

Lurgi-Spülgas R e to rts . 18 pp .
633. M anufacture  o f O xalic Acid a t  I.G . F arben in d u strie , B itte rfe ld . 12 pp .
635.* M ineralölwerke A lb rech t L u brican ts. 22 pp.
636.* M ineralölwerke F . H arm sen  K iel—G erm an L u brican ts. 11 pp.
637.* Olex D outsche B enzin  und  P etro leum  G ese llschaft: F uels an d  D istribu tion .

13 PP-
638.* D eutsche E rd ö l A .G., H am burg , G erm any : Crude Oil an d  P ro ducts. 12 pp .
639. D eurag-N erag G ew erkschaft D eutsche E rd ö l R affinerie und  Noue E dol

R affinerie : F ue ls a n d  L ub rican ts . 31 pp .
679. I.G . F a rb en  W orks a t  B itterfeld . M anufacture o f Po tassium  D ichrom ato  and

Chrom ic Oxide. 20 pp .
680. M anufacture o f Caustic Soda, Chlorine, a n d  HCl, I.G . F arbenfab rik , W olfen.

24 pp .
683. H ydrogen  Peroxide. P ro d uction  b y  E lectro lysis o f 35 p e r  cen t Solutions.

D eutsche Gold und  Silber A u sta lt. 26 pp.
711. In te rro g a tio n  o f D r. H aus-A lbrecht K in d  of Böhm e Fottcchem io and  Honkel 

a n d  Cie, D üsseldorf. 78 pp .
713. N otes on  I tem s o f Chem ical P la n t  a t  W orks o f : I.G . F arben in d u strie , K n a p 

sack ; D r. A lexander W acker, B u rghausen ; A nargana, G cndoy; I.G . 
F arben industrie , H oechst. 15 pp .

715. M icroanaly tical M ethods E m ployed in  th e  A naly tical L abora to ries o f I .G . 
F a rb en ., E lberfe ld -W uppertal, G erm any. 7 pp .

C .I.O .S. R E P O R T S .
X X III -1 4 . T urb ine  E ngine A ctiv ity  a t  E rn s t H einkel A.G. 69 pp .
X X V I-3 0 . Gas T urb ine  D evelopm ent by  B.M .W . 34 pp .

X X V in -1 8 .  T he U niversal F a itj System  E x trac tio n  Process. 3 pp .
X X IX -1 2 . Tho P roduction  of T etrah y d ro fu ran  In term ed ia tes . 47 pp .
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INSTITUTE NOTES.

N o v e m b e r ,  1946.

AMERICAN AWARD TO SIR  A NDREW  AGNEW.

Sir Andrew Agnew, C.B.E., President of the In stitu te , has been 
awarded the American Medal of Freedom with Silver Palm  for 
“ exceptionally meritorious achievem ent which aided the U nited 
S tates in the prosecution of the war against the enemy in Continental 
Europe, as Chairman of the Petroleum  Board, from August 1942 to  
May 1945. He displayed m arked leadership, sound knowledge and 
outstanding ability  in expediting necessary petroleum supplies to  
both  the B ritish and  American forces. Because of his tenacity  
of purpose, his close and understanding co-operation with American 
authorities and his helpfulness in providing m any of the necessary 
warehouse and transporta tion  facilities, American operational 
requirem ents were m et in a minimum of time and with a m axim um  
of efficiency, thus contributing in large measure to  the success of the 
war effort.”

SCOTTISH BRANCH.

The Scottish B ranch of the In stitu te  of Petroleum  held its first 
meeting of the current session in the  H all of the Pharm aceutical 
Society, Edinburgh, on October 11, 1946, Mr. R obert Crichton, 
Chairman of the Branch, presiding.

Mr. A. C. H artley, C.B.E., Vice-President, delivered a lecture on 
“ Operation P luto ” to  an audience of about 120, including visitors 
from local chemical and engineering societies and employees of the 
Petroleum  Board.

PERSONAL NOTES.

N o r m a n  F . B r o w n  (Fellow) has recently term inated his post 
as Fields Chief Engineer of the Indo-B urm a Petroleum  Co. L td., 
to  take up the position of D irector and Technical Manager of the 
N .F.B . Displacement Pum p Co. Ltd.

G. E. R o s e ,  who first joined the firm of B. & R. Redwood in 1895 
and was taken  into p a r t n e r s h i p  i,y the late Mr. R obert Redwood 
fifteen years ago, died on October 15, 1946, after a short illness. 
He was a well-known figure in the  oil m easurem ent world and his 
passing will be regretted by m any on British storage and similar 
installations.



APPLICATIONS FO R M EM BERSH IP OR TRA N SFER.

The following have applied for admission or transfer to  the In 
stitu te . In  accordance w ith the By-laws, the  proposals will no t be 
considered until the lapse of a t  least one m onth after the publication 
of this Journal, during which tim e any Fellow, Member, or Associate 
Member m ay communicate by le tte r 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 inform ation 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.
A r c h e r ,  Geoffrey T hyne V alentine, D istribu tion  T rainee, A nglo-Iranian  Oil 

Co. (A. E . D unstan ; R. B . Southall.)
C h i s h o l m ,  A rchibald H ugh T ennent, General D ep artm en t, A nglo-Iranian 

Oil Co. (H . Medlicott ; G. H , Goxon.)
C o d y ,  Cecil Thom as K ingsborough, D istribu tion  T rainee, A n g lo -Iran ian  Oil 

Co. (A . E . D unstan ; R . B . Southall.)
C o l l i e r ,  K enneth  D ow sett Gould, D irecto r o f E qu ip m en t, A ir M inistry. 

(./. M ason ; E . LeQ. Herbert.)
E y r e s ,  Jo h n  Jam es, D irector, A l f r e d  IIopps, Sons & Co., L td ., Liverpool.

R . Hedgrove ; S . H . Bean.)
H o w e ,  H a rry  Guy, D istribu tion  T rainee, A nglo-Iranian  Oil Co. {A. E . 

D unstan ; R . B . Southall.)
J a c k ,  Thom as A nthony  M aclean, D istribu tion  T rainee, A nglo-Iranian  Oil Co. 

(A. E . Dunstan ; R . B . Southall.)
M a t s t o n e ,  G e o r g e  E dw ard , C h ie f  C h e m is t ,  N ationa l Oil P t y .  L td ., A u s t r a l i a .  

(B . A . Raper.)
M i t c h e l l ,  D erek F en ton , D istribu tion  T rainee, A nglo-Iran ian  Oil Co. 

(A. E . Dunstan ; R . B . Southall.)
M i t c h e l l ,  W illiam  A rth u r, L abora tory  A ssistant, L obitos Oilfields L td .

( V. Biaite ; F . S . Archer.)
N i g h t i n g a l e ,  Jo h n  Charles, D istribu tion  T rainee, A nglo-Iranian  Oil Co.

(A. E . D unstan ; R . B . Southall.)
S t i l l m a n ,  H erb ert, Technical R epresen tative, E dw ard  Jo y  & Sons, L td ., 

Leeds. (T . J .  M e tc a lf; R . Todd.)
W a l k e r ,  K ay  Jo h n  Sevm our, A ssistan t R esearch E ngineer, A nglo-Iranian  

Oil Co. (E . T . C. Spooner ; H . Thirkhill.)
W e l f a r e ,  Iv y  M arjorie, Chem ist i n  charge (Liverpool W orks), C. C. W ake

field & Co.,"Ltd. (G. H . Thornley ; E . A . Evans.)
W r i g h t ,  H erb ert, D rilling E ngineer, T he LTganda G overnm ent. (M . 

Robertson.)
Y r i h e r r y ,  E duardo  Jorge, E ngineer, Shell-Mex Chile L td . (/?. G. M itch e ll;

S . H unn.)

ii IN STITU TE NOTES

Application for Transfer.
H o r n e ,  D onald, R esearch Chem ist, B ritish  Diesel Oil & P etro l Co., L td . 

(G. S .  Pound ; B . W . Sm ith .) (Associate Member to Member.)
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F o s t e r _________________________________

P y r o m e t e r s
h  6  refinement of petroleum products depends 
primarily upon temperature, and for the right 
products the correct temperature must be main
tained. Every petroleum engineer knows this 
by heart—but not every petroleum engineer 
knows that

FOSTER PYROMETERS
measure and record these temperatures with 

outstanding success.

Foster Instrum ent Co^ Ltd.
Gram s: Resila, Letchw orth. "nM> Letchworth, Herts.

VOLUMETERS FOR OIL, PETROL
A N D  O T H E R  P E T R O L E U M  P R O D U C T S

BA LAN CED
PERFO RM AN CE

RU G G ED
C O N STRU C T IO N

A PPR O V ED  BY 
THE BO AR D  OF 

TRADE (Standards 
Department)
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WORTHINGTON-SIMPSON
PUMPS F O R  PIPE LINE  
a n d  REFINERY SERVICE

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

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

temperatures.

Rotary Gear Pumps with Double H elical Rotors.

Steam Jet Air Ejectors.

De-W axing and Heat Exchange Auxiliaries.

WORTHINGTON-SIMPSON LTD., NEWARK-ON-TRENT

T H E  H Ï D R O N Ï L  S Y N D I C A T E  E T D .
U  G L O U C E S T E R  R O A D , LO N DO N ', S .W .7

Telephone: W E Slern  4022. Telegram s: H Y D R O N Y L  ■ K E N S  •  LO N D O N
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Whessoe Limited, H ead Office and Works, Darlington 'Phone: D A R L I N G T O N  5234 (3 lines) 
London: 25 Victoria Street, S .W . 1 'Phone: A B B E Y 3881 ( 2 lines)

P h o to g rap h  show« one o f m any  h e a t ex

ch an g ers  p roduced in  th e  W hessoe w orks. 
W’hessoe a re  fu lly  equipped fo r th e  o u tp u t 
o f h igh  du ty  tu b u la r  h e a t tra n s fe r  u n its . 
P rocesses inc lude  ra d iog raphy  and  stress 
re lieving , as requ ired  by construction  codes.



FRONT & REAR V IEW S 
OF ROTOSTOKER W ITH  

STATION ARY GRATE

BABCOCK & W ILC O X  LTD., 34-35 FARRINGDON STREET, LONDON, E.C.4

B A B C O C K -  D E T R O I T
R O T O S T O K E  R

W ITH

THE Babcock Detroit Spreader Stoker with 
StationaryGrateasshown in these illustrations 

is suitable for Marine boilers or small installations 
on land. No basement for ash handling purposes 
is required.
The drawing shows such a Stoker installed under 
a single pass Marine boiler. The air chamber under 
the grate is divided longitudinally so that each 
feeder and its related section of grate may be 
isolated for cleaning of the grate. Steam output 
is maintained during ashing by an increase of fuel 
to the adjacent feeder.

Kindly mention this Journal when communicating with Advertisers.
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f  THE MOST ADVANCED TECHNIQUE IN ^ > \

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

' ;s ’ -AÍK

VW. T. FRASER & CO. LTD., DAGENHAM, ESSEX../
tA S / F S .2 6 2
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E D E C O -L E G R A N D  O IL  W E L L  P U M P IN G  U N IT S
FULL RAN GE CO VER IN G  ALL LOADS A N D  PUM PING CO NDITIO NS

o
O U T S T A N D I N G  F E A T U R E S :

Fully Equalised Motion Easy Accessibility
Roller Bearing Patented W ris t  Pin Minimum Shipping Space
Complete Dust and W eather Proofing A.P.I. Specification

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

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

•

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

Associated with

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

—
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ix



Himp a p *

Pressure Vessels & Frac
tionating Towers for the 
OilandChem ical Industry.

W e lded  w ork to Lloyds 
Class I Code.

O u r Laboratory is equip
ped for all mechanical and 
chemical testing, m icro
scopical and radiological 
inspection.

S e n d  f o r  L i s t  J IP 7 5 0
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C O N T I N U O U S  W A S H I N G
ollęy Mott  P lants  are 

efficiently and continuously 

washing millions of gallons 

of Petroleum products dally. 

Designed for any capacity. 

May we submit schemes to 

suit your needs?

Telegrams: 
“ Typhagltor, Fen, London.”  

Telephone: Royal 7371/2.

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

Continuous Counter-Current P la n t
World-Wide Licensees, H.M. CONTINUOUS PLAN T L ™  
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 .

CENTRIFUGAL 
OIL PURIFIERS
ensure perfect purification 
and require the minimum 

attention
The sloping Bow l W a lls  
mean longer runs and 

shorter stops

FERGUSON S 
TIMPSON LTD
74 YORK STREET • GLASGOW , C.3 
155 MINORIES • LONDON, E.C.3 
48 STANLEY STREET ■ LIVERPOOL

And Branches a t: N EW CASTLE • HULL • FALMOUTH • CARDIFF • AVONM
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xi



îÜ a ifa H e c tf

For ali types of Boilers and all Operating Pressures

TWINTUBE TYPE
FOR THE CENTRAL POWER STATION 

AND THE LARGE INDUSTRIAL 
POWER PLANT

In each type thé straight gas passages are self-cleaning. Efficiency of heat 
recovery remains constant and the cost of attention and maintenance 

is reduced to the minimum.

For Pressures up to and exceeding 2000 lb

R ECONOMISERS LTD

per s q i n

■

WELDED TYPE
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«  c o s t  c » * » ' “ * * Ł ° °
f o r  u o w - c o s  m a m m m m a m m m m

P e tro le u m  is  a n  e c o n o m ic a l so u rce  o f  
e th y le n e , so lv e n ts , sty re n e , b u ta d ie n e ,  
phenol, a lcohols, ketones, esters, resins, 
and  m an y  other chemicals!

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

Lum m us designs, builds, and  supervises the 
in itia l operation  o f p lan ts that produce 
these chem icals m ost econom ically!

For more information 
about  petro ieum  
chemicals, ask for a 
copy of bulletin R-9 
— 56 pages of data, 
photographs, and 
flow diagrams.

Dally the use of petroleum grows as a low-cost source of chemicals. 
Lummus Is In an outstanding position to translate this fact into 
profits for you.

Lummus experience Includes the design and construction of the 
world ’s largest butadiene (from petroleum) p lan t; two 50,000- 
ton-per-year styrene plants ; two large synthetic phenol plants ; 
plants— for the separation of highly complex mixtures— employing 
azeotropic distillation, extractive distillation, and other last-word 
processes. Currently Lummus Is constructing two large ethylene 
plants.

To chemical producers and petroleum refiners, Lummus engineers 
are available for an A-to-Z survey of individual conditions and 
an accurate comprehensive study of the economics of proposed 
plant. Lummus has complete facilities for the design, con
struction, and initial operation of all types of chemical plants to 
meet your requirements.

R. H. DODD
Representing the Lummus Company 

78 Mount Street, London, W . I ,  England
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CRAIG (Estab. 1868)
PETROLEUM 
REFINERIES AND EQUIPMENT

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

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

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

U.S.A. ASSOCIATES 

The Koch Engineering Co., W ichita, Kansas
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W ELDED VESSELS
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W E L D E D  STEEL ST O R A G E  
A N D  PROCESS VESSELS

LARGE D IA M ET ER  PIPES, ETC.



FOR OIL FIRED FURNACES
T H IS T L E  (35/37% A IjO ,)  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 l, 0 , )  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 w here conditions are m ore severe.

ST E IN  S IL L IM A N IT E  (62% A lsO ,)  has outstanding 
resistance to  spading, hot-load streng th  and volume stabil
ity. Recommended for any parts w here 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 ES. W e
specialise in the  manufacture of the  various well-known 
types of these tiles in which accuracy of shape is an im
portan t consideration.

PLA ST IC  REFR A C TO 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 brickw ork, etc.

E X P O R T  P A C K IN G .
Standard crates 34" x 29" X 24" overall hold 100— 
9 x 4} x 3 " squares o r  112—2\" .  Gross w eight 
approxim ately 8? cwts. each.

REFR A C TO R Y  C E M E N T S .
The following range offers a w ide selection according to  

users requirem ents :—
N ETT LE C E M E N T  (42% AI,Oa) Refractory test Seger 
Cone 34 -  1750° C.
Contains a proportion  of pre-calcined m aterial which 
eliminates shrinkage in drying and in use.

T H IS T L E  FIRECLA Y  is a finely ground fireclay of 
sim ilar characteristics to  Thistle brick.

M A K SIC C A R  II DRY R E FR A C T O R Y  C E M E N T .
Refractory test Seger Cone 31 1690° C. Moderate
air-setting bond.

M A K SICCA R II PLA ST IC  REFRA CTO RY  
C E M E N T . Refractory te st Seger Cone 30 =*» I670J C. 
Strong air-setting bond.

S T E IN  S IL L IM A N IT E  C E M E N T  has sim ilar char
acteristics to  Sillimanite brick. Also recom mended as 
a wash-coating over brickw ork to  p ro tec t against 
corrosion.
Approxim ately 6 cwts of Refractory Cem ent per 1,000 
9 X 4* x 3" is required for jointing.

JOHN G. STEIN & CO., LTD.
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PERFORMANCE OF PROPORTIONAL TOLUENE REGULATOR
■RATE of CHANGE OF TEMPERATURE • 06°  C. PER MINUTE 
I CURVE A PROPORTIONING HEAO NOT ENERGISED. 

CURVE B PROPORTIONING HEAD ENERGISED. .

8 <9 85<n

O <9 80 
8

I / J 4 i  6 I a 9 K) II »2 0 w U M *J '8
MINUTES.

TENFOLD IMPROVEMENT IN TOLUENE 
REGULATOR PERFORMANCE

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

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

SUNVIC C O N TR O LS L T D ., STAN HOPE HOUSE, K EA N  ST., L O N D O N , W .C.Z

THE THERMOSTATIC CONTROL EXPERTS

, • TAS/SC. roo
Kindly mention this Journal when communicating with Advertisers'.



FOXBQRO-YDXALL, LIMITED
M O R D E N  R O A D ,  M E R T O N ,  L O N D O N ,  S . W . 1 3

The Stabilog Control system has made 
possible the uniform control and stabilisation 
of entire processes. It has been designed 
especially for use on continuous processes 
In petroleum refining and will control the 
critical temperature, pressure, flow and 
liquid level applications with the highest 
precision.
Stabilog and other Foxboro products are 
manufactured in our factory at Merton, 
England, from which a complete technical 
and engineering service is available to 
refinery engineers.
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cutting su rvey tím e to  a  tenth
The Decca Navigator is the latest development of radio science for survey work. 
With it in use any estimated surveying time can be divided by ten. Vast areas of 
land or sea can be mapped out to a degree of accuracy and at a time-cost so low as 
to revolutionize the whole practice of surveying. The Decca Navigator is extremely 
simple to operate and, working from an easily erected transportable transmitting

station it gives a continuous fix  of position 
on direct reading dials for boat, ’plane, 
or mobile party. In fact one form of 
receiver can be carried by one man and 
set up at any point in desert or jungle. 
Thus, areas previously inaccessible come

The Decca Survey Department m il gladly quote you
for a Navigator equipment to suit your specific need, easily within the SCOpe of economical SUT-
i f  you m il  tell them the nature o f your business and vey. For highly accurate SUTVey, ill a tenth 
the areas you propose to survey. I f  required, a . _  _ __ . .... , of the time, choose the Decca Navigator.Decca Engineer m il be sent to discuss the matter 
tvith you. No obligation m il be incurred.

The Decca N aviga to r C om pany, L im ite d

s u rv e y  departm ent 1-3 B r ix to n  R oad , L o n d o n , S.W.9 E n g la n d

t elephone:  R e liance  3311 telegrams and cables:  D ecnav , L o n d o n  
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