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T W EN TY -EIG H TH  A N N U A L REPO RT.
1941.

G0»» ?* !. cove ring  the  a c t iv it ie s  o f  the  
s  r , is p resented  to r the in fo rm atio n  o f  the m em bers.

M e m b e r s h i p .

b e lo w : - “ 868 111 m em bersh iP  recorded  d u ring  1941 are  sum m arized  in  the  T ab le

T o ta l 
D ec . 31, 

1940 .

Ch a n g es  d u r in g  1941.
T o ta l  

D ee . 31, 
1941 .N ew .

T r a n s ­
fe r red

to .
D e ­

c e a se d .
R e ­

sig n e d .
T r a n s ­
ferred
fro m .

Hon. M em bers 
Fellow s . . . .  
M em bers . . [ 
Assoc. M em bers 
Stu d en ts

17
410
502
537
136

10
13
21
26

2
10

1
6
1
2

6
9

15 2
10

16
408
507
549
152

T o ta ls  . 16 0 2 70 12 10 30 12 1032

9oo t lm e ,such. a  T ab le  can  o n ly  be regarded  as ap p ro x im ate . T h e  fa te  
of m ore.than 200 m em bers m  enem y-occup ied  countries an d  the  F a r  E a s t  is un kn ow n , 
„b° " gb tb ®‘r  nam<is are re ta in ed  on the  ro ll o f  the  In s t itu te . I t  is sa t is fa c to ry  to  

rpi n © num b er o f  n ew  en tra n ts  d u ring  1941 w as o n ly  s ix  less th a n  in  1940.
during 1 reco rd  w ith  deeP  reg re t the  decease o f the  fo llo w in g  m em bers

Cadman , The R t . H on. Lord  
Ca r pe n t er , J .  a .
E d e ie a n u , D r. L .
E m s , C.

>I<Ho iio w a y , G. L .
H oward, P . E .
H ow e, W. H . .
Macn ab , W. .
W ard , P . J .  .

•h W oolgar, C . W .

D a t e  e le c te d . C la s s  of m e m b e rsh ip .
1913 F e llo w
1925 F e llo w
1925 H o n . M em b er
1933 F e llo w
1933 A sso c . M em b er
1920 F e llo w
1928 F e llo w
1913 M em b er
1936 F e llo w
1936 A sso c . M em b er

"P K i lle d  w hile se r v in g  w ith  th e  R .A .F .

H o n o u r s .

I n S i t u t e ^ u r m g H O l l^ ^  b&S conferred  the  fo llo w in g  honou rs up on  m em bers o f  the

BarZ J j } J -  h e a th e rs ,  E s q . ,  w a s  c r e a te d  a  B a r o n  a n d  a s s u m e d  th e  t i t le  o f  B a r o n  L e a th e r s  o f
1941 -*j0r(l  l e a t h e r s  w a s  a p p o in te d  to  th e  new  p o s t  o f M in is te r  o f  W a r  T r a n s p o r t  in  M a y ,

Knight Grand Cross of the Order of the Bath : S ir  F r a n k  E .  S m ith , F .R .S .
Distinguished Flying Cross :  F ly in g-O ffice r  R .  A . C h ish olm .

M e e t i n g s .

Seven  m eetings w ere  he ld  in  L o n d o n  d u rin g  1941 and  one (a  jo in t  m eetin g  w ith  
the S o c ie ty  o f  C h em ica l In d u s t r y )  in  B irm in g h a m . A  lis t  o f  papers presented  
g iven below  :— -

a
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D a te , 1941. ^ c ^ n t s  fo r  R u b r ic a t in g  O ils ”  E -  A . E v a n s  a n d  J .  S .  E llio t t .5 th  F e b . “  A d d itio n  A g e n ts fo r  L u b r ic a t i i  g  . a n d  v a n  A redcU .
n  t.h M a r c h . “  O c ta n e  R a t in g  R e la t io n s h ip s .
1 1 th  M a r c h . b y  D r .  A  E .  D u n s t a n . )  A  H  D . M arlcw ick.
1 8 th  M arch . ‘ S o il d a s s if r c a t io n  „  H  G ard in e r.

“  B itu m e n  m  S o il S ta b iliz a tio n . ^
1 s t  M ay . “  E e tro le u m  a s  a  R a w  M aterial. y - N / H a  ‘  and B _ B  E van a.

lo th  Ju n e . H y d ro c a rb o n  Solvents. t  r 1 W nnd-M alloek
8th  J u l y  “  O ils for Cable Im p reg n atio n  ”  A V T a m an

12th  A u g  “  A sp h a ltic  B itu m e n  in W ar-tim e . A. W . Ja rm a n .

17th  O ct. “  ¿ “ t o n o ? H ^ o c U o n s . ”  S .  W . G reen  a n d  A . W . N a sh .
( J o in t  M eeting w ith  S .C .I .)

T h e  thanks o f the  C ouncil are tendered  to  the  In s t itu te  o f M ech an ica l Engineers 
onrl the  R o v a l  Soc ie ty  o f A r ts  fo r the  loan  o f meeting-rooms.

A n  In s titu te  Lun ch eon  was held  on 1st M a y . T h e  P res id en t presided over a 
gathering  o f about 220 m em bers an d  guests A m o ng  those present were M r . G e °ffre y  
L lo y d , M .P .,  S ir  F r a n k  E .  Sm ith , G .B .E . ,  F .R . S . ,  S ir  H e n ry  T .  T iza rd , K .C .B . ,  F .R .S . ,  
and D r . R .  E .  P riestley, M .A .

P u b l i c a t i o n .

Som e reduction in  the  vo lum e o f the  In s t itu te ’s pub lica tio ns w as in ev itab le  in  1941 
ow ing to the  sca rc ity  o f con tributions and  the  ra tio n ing  o f paper supplies. The 
Journal (V o l. 27) w as therefore issued in  ten  p arts , no p u b lica tio n  being m ade in  
A ugust or Septem ber. T h e  A b s tra c ts  o f te ch n ica l lite ra tu re  h a ve  been w e ll m ain ta ined  
though fewer in  num ber th a n  in  recen t years. I n  v ie w  o f the  d ifficu lty  experienced 
b y  m an y  m em bers in  ob ta in ing  period ica ls from  abroad , a  longer synopsis th a n  was 
fo rm erly  the  p ractice  has been g iven  w henever the  im portance  o f the  o rig ina l justified  it.

V o l 6 o f the  Annual Reviews of Petroleum Technology (coverm g  1940) w as published 
in  October and  d istrib u ted  in  a  paper-covered ed ition  m  lie u  o f the  A ug u st and

>S x h e  vo lu n ta ry  subm ission o f  a l l  p ub lica tions o f the  In s t itu te  to  the  M in is try  of 
In fo rm atio n  for censorship con tinued  in  force th roughout the  year.

I n f o r m a t i o n  S e r v i c e s  a n d  L i b r a r y .

T h e  In s t itu te  has con tinued  to  render a l l  possib le assistance to  G overn m en t depart­
m ents in  the  su pp ly  o f tech n ica l in fo rm atio n , an d  has been consulted  b y  the 
A d m ira lty , the  W a r  Office, the  A i r  M in is t ry  and  the  M in is t r y  o f Su p p ly . The 
In s t itu te ’s tech n ica l com m ittees co-operate c lose ly  w ith  the  M in is t r y  o f A lr craft 
P ro d uctio n  and  the  Pe tro leu m  D e p a rtm en t, an d  inc lude  rep resen tatives o l both

D  T h e  posta l lending service o f the  l ib ra ry  has been w e ll used, p a r t ic u la r ly  the  system  
o f linking-up the  Jou rn al abstracts w ith  the  'o r ig in a l papers ava ilab le  on loan. 
B in d in g  o f period icals has been k e p t up  to  date.

T he  thanks o f  the  C oun cil are accorded  to  authors, pub lishers, and  others who 
h ave  k in d ly  presented books to  the  l ib r a r y ; to  the  executors o f the  la te  D r .  V .  H e n n y , 
who presented to  the  In s t itu te  a  large n u m b er o f reference and  text-books fromi his 
personal l ib r a r y ; and  to  the  In s t itu t io n  o f  M ech an ica l En g ineers , the  R o y a l  ¡school 
o f M ines and  the  Science L ib r a r y  fo r th e ir  cou rtesy  in  a llow ing  m em bers the  fac ilitie s  
o f the ir lib raries.

C h e m i c a l  S t a n d a r d i z a t i o n .

T h e  typ e  and  greater p a rt o f the  stock  o f the  3rd (1935) ed ition  o f Standard Methods 
for Testing Petroleum w ere  destroyed  b y  enem y a c tio n  in  M a y , 1941. _ A  new  edition 
was p u t in  han d  alm ost im m ed ia te ly  b y  the  C hem ica l S tan d a rd iz a tio n  Com m ittee . 
T h is  w il l  incorporate  va rio u s  changes p lanned  before the  w a r, in c lu d ing  co n s ide rab e  
rev is ion  o f some of the  m ethods in  the  3rd  ed itio n  an d  seve ra l new  m ethods. T he  
fo llow ing R e p o rts  w ere  pub lished  in  the  Jo u r n a l :—

“  C a lib ratio n  o f  C .F .B .  B e fe re n c e  F u e l s , ”  M a y  19 4 1 , p . 192 .
“  D ist illa tio n  o f L iq u id  A sp h a lt ic  B itu m e n  (T e n ta t iv e ) ,”  J u n e  1941 , p . 226 .
“  C a lib ratio n  o f T e tra e th y l L e a d  In C .1 2 ,”  J u n e  1941 , p .  230 .
“ R e p o r t  on  C oefficien ts o f  E x p a n s io n  o f C ru d e  P e tro le u m , b y  S u b -C o m m itte e  J ,  N o v . 1041 , 

p . 402 .

F i n a n c e .

T h e  aud ited  accounts for the  yea r, the  B a la n c e  Shee t a t  31st D ecem ber, 1941, the 
accounts o f the  B e n e vo le n t F u n d , and  th e  l is t  o f  co n trib u to rs  to  the  la tte r  are g iven  
in  the fo llow ing  pages.
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B o th  incom e an d  expend itu re  are on a  low er scale th a n  in  pre-war years . A  net 

surplus o f incom e o ve r expend itu re  am o un ting  to  £210 14s. Id . has been transferred  
to the  B a la n c e  Sheet. D u r in g  the  y e a r  £1025 w as in vested  in  Sav in g s  Bo n d s, £75 
deposited in  the  P o s t  O ffice S a v in g s  B a n k  on In s t itu te  A ccou n t, and  £150 invested  
in  D efence  B o n d s  on B e n e vo le n t F u n d  account. T h e  to ta l investm en ts  in  G o v e rn ­
m ent securities and  in  tlie  P o s t  Office Sav in g s  B a n k  a t  31st D ecem ber, 1941, am ounted  
to  £6583, o r ap p ro x im a te ly  70 per cent, o f the  to ta l in vestm en t. A s  fu rth e r funds 
becom e a va ila b le  th e y  w ill be in vested  in  G overn m en t securities.

T h e  p ro tra c te d  nego tia tions o ve r the  In s t itu te ’s offices a t  the  A d e lp h i, requ is itioned  
b y  the  M in is t r y  o f W o rk s  in  1939, were concluded  in  N ovem b er. A  settlem ent was 
fin a lly  agreed fo r com pensation  a t  the  ra te  o f  £1000  p er annum , exc lus ive  o f  rates. 
A rrears  o f com pensation  rece ived  an d  ad justm ents fo r re n t h a ve  resu lted  in  an  
ad d ition  o f  £514 Is . 0d. to  the  W a r  Contingencies R e se rve  show n on the  B a la n ce  
Sheet.

T h e  C o u n c il ag a in  expresses its  thanks  to  the  U n iv e r s ity  o f B irm in g h a m  and  the 
D e p a rtm en t o f O il  En g in e e r in g  an d  R e fin in g  fo r the  p rov is io n  o f office fa c ilit ie s ;
also to  the  C o un c il o f the  In s t itu t io n  o f C hem ica l En g in ee rs  fo r the  loan  o f  rooms
a t 56 V ic to r ia  S tree t fo r the  ho ld ing  o f C oun cil and  Com m ittee  meetings.

A w a r d s .
T h e  fo llow ing  aw ard s  were m ade :—

Scholarship of ¿40, te n a b le  a t  th e  R o y a l  S ch o o l o f M ines : E .  13. T u rn er.
Students’ Medal and Prize : J .  G . P e r k s  (B irm in g h am  U n iv e rs ity ).
Students’ Prize : P .  W . L o n g b o tto m  (B irm in g h am  U n iv e rs ity ).
Burt/ess Prizes : A. IC. D a v ie s  a n d  V. D . D a f t  (B irm in g h am  U n iv e rs ity ).

C o u n c i l  a n d  O f f i c e r s .

I t  is w ith  deep regre t th a t  w e  h a ve  to  record  the  d ea th  o f  Pro fessor A .  W .  N ash  
on 14th M a rch , 1942, w h ils t  se rv ing  as P re s id e n t o f the  In s t itu te — a n  office he had  
he ld  since 1939. H is  lo vab le  p e rso n a lity  and  sound jud gm en t w il l  be g re a tly  m issed 
in  the counsels o f the  In s t itu te .

M r. C. D a ile y ,  M . I . E . E . ,  F . In s t .P e t . ,  has been elected b y  the  C ouncil to  be P res id en t 
o f the  In s t itu te  fo r the  ye a r 1942^43.

Messrs. A sh le y  C arte r, C. D a ile y , F .  H .  G arn er, J .  M cC onn ell Sanders  and  F .  B .  
Tho le  w ere  e lected  V ice- P res id en ts ; and  Messrs. R .  C rich ton , A .  F .  D ab e ll, V .  C. 
Ill in g , E .  R .  R e d g ro ve  an d  W .  J .  W ils o n  w ere e lected  m em bers o f C o un c il a t  the  
A n n u a l G en e ra l M eeting .

S ix  m eetings o f  the  C o un c il an d  ten  m eetings o f Com m ittees o f the  C oun cil were 
held  d uring  1941.

S t a f f .

M iss B .  M . H .  T r ip p  le ft the  s ta ff in  Ja n u a r y  1942 to take  up  an  ap po in tm en t w ith  
the  B r it is h  Council.

A c k n o w l e d g m e n t s .

T h e  C oun cil records its  ap p rec ia tio n  o f  the  services to the  In s t itu te  o f the  R t .  H o n . 
L o rd  P len d e r, G . B . E . ,  H o n o ra r y  T re asu re r; Messrs. P r ic e  W a te rh o u se  &  Co., 
A u d ito rs ; M essrs. A s liu rs t, M o rris , C risp  &  Co., S o lic ito rs ; the  M id lan d  B a n k , L td . ,  
S e lly  O ak , B irm in g h a m ; an d  the  m em bers o f  the  S ta ff.

Approved for publication on behalf of the Council of the Institute.

C h r i s t o p h e r  D a l l e y ,  Pres id en t,
A r t h u r  W .  E a s t l a k e  1 T . , .
A s h l e y  C a r t e r  /  J o m t  H o n o ra ry  Secretaries.
S . J .  A s t b u r y ,  Secre ta ry .

1th M ay, 1942.
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TH E INSTITUTE 
R EV EN U E ACCOUNT f o r  t h e

T o  A d m in is t r a t io n  E x p e n s e s  :—
S ta f f  S a la rie s  . . . . .  
P r in t in g  an d  S ta t io n e ry  
G en e ra l Postag es . . . .  
Te lephone, Cab les , an d  Te leg ram s

,, E s t a b l is h m e n t  C h a r g e s  :—
R e n t ,  R a te s , e tc. . . . .  
C lean ing  an d  L ig h t in g  
R e p a irs  an d  R e n e w a ls

„  P u b l ic a t io n s  :—
Jo u rn a l  Ex p enses  . . . .
A b s tra c to rs ’ F e e s  . . . .
Po stag e  on Jo u rn a ls  
Cost o f O th e r Pu b lica t io n s

„  M e e t in g s  :— -
H ir e  o f H a l l ,  P re-p rin ts , R e p o rt in g  

,, P r o fe s s io n a l  F e e s  :—
L e g a l Ex penses  .
A u d ito r ’s F e e  .

,, S t u d e n t s ’ S c h o la r s h ip s  a n d  P r iz e s  .
,, L i b r a r y  E x p e n d i t u r e  
,, B r a n c h e s  a n d  S e c t io n s  :—

Stu d en ts  Sec tio n  . . . .  
T r in id a d  B ra n c h  . . . .

„  S u n d r y  E x p e n s e s  . . . .
„  W a r  D a m a g e  C o n t r ib u t io n  a n d  W a r  R i s k s  

In s u r a n c e  . . . . .
„  D o n a t io n  to  R . A . F .  B e n e v o le n t  F u n d
,, Transfer to War Contingencies Reserve 
„  B a la n c e ,  b e in g  S u r p lu s  f o r  Y e a r ,  c a r r ie d  

to  B a la n c e  S h e e t  .

s. d.

1650 4 9 
164 19 7
169 16 1

8 15 0

338 2 2
34 9 6

5 18 6

1313 13 5
243 4 6 
167 10 5 
442 7 7

28 0 3 
42 0 0

14 15 0 
20 0 0

s. d.

1993 15 5

378 10 2

2166 15 11 

171 2 2

70 0 3
87 7 0
34 11 9

34 15 0 
196 10 9

76 10 0 
105 0 0

210 14 1

1940
£

1515
182
165

6

530
33

7

14 16
246
190
454

1 1 9

50
42

45

55
150

12 5 0

1 2 1

£5525 12 6 £6814

R ESEA R C H  FU N D  I n c o m e  a n d  E x p e n d i t u r e

£ s. d.
T o  G r a n t  M a d e  D u r in g  Y e a r  :—  d

B r it is h  E le c t r ic a l an d  A ll ie d  In d u s tr ie s  R esearch  A ssocia tion  . 15 0 0
,, B a la n c e  a s  a t  3 1 s t D e c e m b e r ,  1941 . . . ' .' • 137 17 10
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OF PETROLEUM
YEAR e n d e d  3 1 s t  D e c e m b e r ,  1 9 4 1

£ s. d.
B y  S u b s c r ip t io n s  fo r  1941 r e c e iv e d  
„  S p e c ia l  S u b s c r ip t io n
„  S u b s c r ip t io n s  in  A r r e a r ,  r e c e iv e d  d u r in g  

y e a r  . . . . . . .
„  P u b l i c a t i o n s .........................................................
„  In t e r e s t  a n d  D iv id e n d s  (G r o s s )
„  Grant in A id of Rent .

Com pensation R e ce iv e d  fro m  M in is t r y  o f
W o rk s  an d  B u ild in g s  fo r 1941 . . 1000 0 0

Add G ra n t  in  A id  o f R e n t  . . . 692 10 7

1692 10 7
Less R e n t  p ayab le  to  the  A d e lp h i fo r 1941 . 1692 10 7

£ s. d.
1940

£
3199 8 6
„  20 0 0 20

130 7 0 72
1928 19 4 2400
246 17 8 238

— 500

£5525 12 6 £6814

A c c o u n t  f o r  t h e  Y e a r  e n d e d  3 1 s t  D e c e m b e r ,  1 9 4 1 .

£ s. d.
B y  B a la n c e  a s  a t  3 1 s t  D e c e m b e r ,  1940 . . . . . .  142 16 1
„  In t e r e s t  R e c e iv e d  D u r in g  Y e a r  . . . . . 10 1 9

£152 17 10
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T H E INSTITU TE
(A Company limited by Guarantee 

BALANCE SH EET  as

3642 12 9

£ s. 
817 14 

2 0

69
9

16
2

C a p ita l  o f th e  In s t i t u t e  u n d e r  B y e - L a w ,  S e c t io n  6 , 
P a r a g r a p h s  14 a n d  15 :—

Life Membership Fund—
A s  a t 31st Decem ber, 1940 
A dd itio ns  during  ye a r .

Entrance and Transfer Fees—
A s  a t  31st Decem ber, 1940 
Additions during year—

En tra n ce  Fees .
T ransfer Fees

Profit on Sale of Investments—
A s  a t 31st Decem ber, 1940

Donations—
A s a t  31st Decem ber, 1940

R e s e a r c h  F u n d
T .  C .  J .  B u r g e s s  P r iz e  F u n d  :—

A s  a t  31st D ecem ber, 1940
Less A w ards  during  y e a r  .

W a r  C o n t in g e n c ie s  R e s e r v e
A s  a t 31st D ecem ber, 1940
Add Surp lus on settlem ent o f 

(1939-40) in  respect o f A d e lp

s. d. £ s. d.

re n t an d  com pensation 
i i  prem ises

M e m b e r s  ’ S u b s c r ip t io n s  R e c e iv e d  i n  A d v a n c e  
Jo u r n a l  S u b s c r ip t io n s  R e c e iv e d  in  A d v a n c e  
S u n d r y  C r e d ito r s ,  G e n e r a l  A c c o u n t  
W o r ld  P e t r o le u m  C o n g re s s  .
R e v e n u e  A c c o u n t :—

Ba lan ce  as a t  31st D ecem ber, 1940
Add Surp lus for ye a r as per separate  s ta tem en t ,

819 14 0

3714 10 9 

351 10 11

326

10  0 0 
5 0 0

1250 0 0 

514 1 0

2524 9 
210 14

5212 0 8 
137 17 10

5 0 0

1764 1 0
87 13 6 

224 0 5 
1265 16 2 
223 15 4

2735 13 2

C. D a l l e y , Pres id en t.
A r t h u r  W .  E a s t l a k e  1 T  • i n  o  , ■
A s h t .e v  C a r t e r  f Jo m t  H o n o ra r y  Secretaries.

£11,655 8 1

AUDITORS’

W e  report t o  the M em bers o f T h e  I n s t i t u t e  o f  P e t r o l e u m  t h a t  w e  h a v e  
obtained  a ll the  in fo rm atio n  and  exp lana tions w e h a v e  r e q u i r e d .  W e  a r e  o f  th e  
correct v ie w  o f the state  o f the In s t itu te ’s affa irs a s  a t  31st D ecem ber, 1941, a c c o r d i n g  
the books o f the In s t itu te .

C a v e n d i s h  H o u s e ,

41, W a t e r l o o  S t r e e t . 
4th M ay, 1942



OF PETRO LEUM .
and not having a Share Capital.)
a t  31st D e c e m b e r , 1941.

T W E N T Y - E I G H T H  A N N U A L  R E P O R T . 8 9

In v e s tm e n ts  :—-
On Account o f C apital, at cost—

£461 12 0 3 %  Convers ion  S to ck , 1948/53 
664 6 6 3 %  L o n d o n  C o u n ty  C onso lidated  S tock , 

1920 . .
806 8 3 3 %  M ancheste r C o rpo ra tio n  R edeem ab le  

C onso lidated  S to ck , 1958 
867 8 6 2 | %  B r is to l  C o rpo ra tio n  R ed eem ab le  S tock ,

1955/65 .........................................................
150 0 0 5 %  W a n d s w o rth  an d  D is t r ic t  G as  Co. D e ­

b en tu re  S to c k  * .
400 0 0 3 %  M e tro p o lita n  W a te r  B o a rd  “  A  ”  S tock ,

1963 .........................................................
125 0 0 5 %  G re a t W e s te rn  R a i lw a y  Co. Conso li­

d a ted  P re fe ren ce  S to ck  
150 0 0 3 %  L u to n  C o rpo ra tio n  R edeem ab le  S tock ,

1958 .........................................................
150 0 0 3 %  S m e th w ick  C o rp o ra tio n  R edeem ab le  

S to ck , 1956/58 . . . . .  
600 0 0 3 %  B r is to l  C o rpo ra tio n  R edeem ab le  S tock ,

1958/63 .........................................................
500 0 0 3 %  D efence  B o n d s  . . . .  
525 0 0 3 %  S av in g s  B o n d s  . . . . .

(M a rke t V a lu e  a t  31st D ecem ber, 1941, £5303 10s. 0d.) 
Cash aw a it in g  In v e s tm e n t on  D e p o s it  w ith  P o s t  Office 

Sav ings B an k  . . . . . . .

On Account of Revenue, at cost—
£790 8 3 3 %  C onvers ion  S to ck , 1948/53 

500 0 0 3 %  D efence  B o n d s  . . . .

(M a rke t V a lu e  a t  31st D ecem ber, 1941, £1311 3s. Id . )  
On Account of Research Fund, at cost—- 

£336 5 10 3 %  C onversion  S tock , 1948/53 
(M arke t V a lu e  a t  31st D ecem b er, 1941, £345 0s. 10d. 

O ffice a n d  L i b r a r y  F u r n i t u r e  ( e x c lu d in g  P r e s e n t a  
t io n s )  :—

A s  a t  31st D ecem ber, 1940 . . . . .
L ib r a r y  B o o k s  (e x c lu d in g  P r e s e n t a t io n s )  :—

A s a t  31st D ecem ber, 1940 . . . . .
S u b s c r ip t io n s  in  A r r e a r  :—

N o t V a lu e d  . . . . . . .
S u n d ry  D e b t o r s ,  l e s s  R e s e r v e  f o r  D o u b t fu l  D e b t s  
C a sh  a t  B a n k  o n  C u r r e n t  A c c o u n t  a n d  in  H a n d  
C a sh  on  D e p o s i t  w ith  P o s t  O ff ic e  S a v i n g s  B a n k  :—  

G eneral A cco u n t . . . . . .
W o r ld  Pe tro leu m  Congress A cc o u n t

£ s. d.

491 12 6

481 10 6

845 17 7

845 17 7

154 8 6

346 10 7

105 4 9

151 6 7

151 4 9

597 7 3
500 0 0
525 0 0

5196 0 7

16 0 1

842 8 0
500 0 0

s. d.

2776 11 6
223 15 4

5212 0 8

1342 8 0

357 14 8

1 0  0

421 16 4 
1320 1 7

3000 6 10

£11,655 8 1

REPORT.
exam ined the  above  B a la n c e  Sh ee t w ith  the  books o f  the  In s t itu te  and  h a ve  
opinion th a t  such B a la n c e  Sh ee t is  p ro p e r ly  d ra w n  u p  so as to  e x h ib it  a  tru e  and  
to the  best o f our in fo rm  at, ion an d  the  exp lana tio ns g iven  to  us, an d  as show n b y

P b i c e ,  W a t e r h o u s e  &  Co., 
Chartered Accountants.
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B E N E V O L E N T  F U N D .

R e c e i p t s  a n d  P a y m e n t s  A c c o u n t  f o b  Y e a b  e n d e d  3 1 st D e c e m b e r , 1941.

R e c e i p t s .

B a la n c e  o n  1 s t  J a n u a r y ,  1941  
R e c e ip t s  d u r in g  1941  :—

Sub scrip tions
D o natio ns  . . . .  
In te re s t  . . . .  
In co m e  T a x  recovered  .

P a y m e n t s .
B e n e v o le n t  F u n d  :—

G ran ts  in  A id  . . . . . .
B a la n c e  o n  3 1 s t  D e c e m b e r ,  1941  *

£ 3. d.

50 1 6
99 0 2
15 13 6

7 13 0

£
815

s. d. 
5 2

T h e  B a la n ce  on 31st D ecem ber, 1941, w as he ld  as fo llow s

Cash in  han d  . . . . .  
Cash a t  B a n k  on  C u rren t A cc o u n t . 
3 %  D efence  B o n d s
£600 0 0 3 %  L o c a l  L o a n s  a t  cost f

48
350
528 17

£927 13 4

172 8 2 

£987 13 4

60 0 0 
927 13 4

£987 13 4

d.
0
4
0
0

f  (M a rk e t V a lu e  a t  31st D ecem ber, 1941, £574 10s. Od. ) -----------

W e  h a ve  exam ined  the  ab ove  R e ce ip ts  an d  P a y m e n ts  A cco u n t w ith  the books 
an d  vouchers o f the  F u n d  and  find  i t  to  be in  accordance the rew ith . W e  have  verified 
the  In ve s tm e n ts  and  the  B a lan ce s  w ith  B a n k e rs  com pris ing  the  B a la n ce  on 31st 
D ecem ber, 1941.

C a v e n d i s h  H o u s e ,  41, W a t e r l o o  S t r e e t ,  P r i c e ,  W a t e r h o u s e  & Co.
B i r m i n g h a m , 2. 4th M ay, 1942.

A . E .  D u n s t a n , C hairm an , B e n e vo le n t  F u n d  C om m ittee .
C h r i s t o p h e r  D a l l e y , Pres id en t.

A d a m s, A . C . 
A llca rd , H . G . 
A u ld , S .  J .  M . 
A u stin , J .  M . 
B a c k h o u se , S .  R .  
B a y li s s ,  A . N . 
B e ll , 0 .  A . 
B la k is to n , J .  H . 
B o lto n , R .  P . 
B o w rey , S . E .  
B re sse y , R .  J .  
B ro d ie , N . M . 
B ro w n , C . B . 
B ro w n , R .  G . 
B u rw e ll, A . W . 
B u sh e , L .  A . 
C am ero n , I .  
C a st le , A . F .  
C h ad w ick , A . 
C h arlton , H . E .  
C h rism an , A . E .  
C lap p , P . G . 
C lem ent, L .
C ole, F .  A . J .  
C o x , A . W . 
C oxon , G . H . 
C richton , R . 
D a ile y , C. 
D a r le y , H . C . H . 
D av so n , C . W . 
D ew h u rst, J .  D . 
D o w n s, W . W . 
D u c k , A . E .  
D u n k le y , G . W .

L I S T  O F  D O N O R S  A N D  S U B S C R I B E R S  D U R IN G  1941.
D u n s ta n , A . E .  J o n e s ,  H . F .  R o b a th a n , T .
E d e le a n u , I .  K e n y o n , H . R o g e r , A .
E l li s ,  J .  K n ig h ts ,  J .  W . R u th v e n -M u rray , A . J .
E v a n s ,  A . K id d ,  T . G . S a m s ,  C . E .  R .
E v a n s ,  R .  J .  K u g le r ,  H . G .  S c o t t ,  G . H .
E v e r is t ,  G . E .  L a v in g to n , H . V . S c o tL  L .  D .
F a r r a n t ,  V . M . L e e ,  C . A . S c o tf ,  T . R .
F a r th in g , V . L .  L e  M esu rie r , L .  J .  S m allw o o d , W .
F a y ,  E .  M a c a rth u r , H . S o u th w e ll, C . A . P .
d e  F e rc m b re , R .  G . M cC rea th , T . T .  S p le lm a n n , P .
F le tc h e r , H .  D . M cC ue, C . F .  S te v e n s , L .  C.
F o x ,  D . A . M cC ullum , I .  T a l t ,  E .  J .  M.
v o n  F u c h s , G . H . M ac k illiga n , R .  S .  T a i t t ,  G . S .
G a m e r , F .  11. M acn iv en , H . B .  T a y lo r , J .  F .  M.

1 G en t, E .  L .  M artin , J .  W . T e m p le to n , J .  C .
d c  G o ly er, E .  M a sk ed , L .  O . T h o rn ley , G . H .
G o tte sm an n , M . M a ste r s , J .  S .  S .  T i jm s tr a ,  S .
G ra y , W . M a y o , F .  T u lle t ,  G . V .
G riffith s, P . M . M av o , H . T . T w eed , R .  R .
H a ll ,  F .  C . M itch ell, R .  G . U n d erw o od , A . J .  V .
H a ll ,  J .  I I .  M oon, C . A . d e  W aele , J .  P . A.
H e a to n , W . B .  M oore , L . F .  W alk e r, L .  H . T .
H en d erso n , W . R .  S .  N a sh , A . W . W a lsh , D . M .
H en so n , F .  R .  S .  O w en, R .  M . S .  W a lte r , G . ,
H ersc h , L .  H . P e r k s ,  A . J .  W a tlin g , R . A .
H ir s t ,  W . P . P o r te r ,  1>. N . D . W eb b , J .  F .  N .
H o th a m , E .  P r a c e y ,  H . E .  F .  W e stb u ry , J .
H o w ard , G . P . E .  P re s to n , R .  W ig n ey , W . J .
H u b b a rd , W . A . P u r v e s ,  A . R .  W ilk e s, A . C . R .
H u n ter , F .  E .  R e d g r o v c , E .  R .  W ood , C . W .
H u n tin g , E .  A . R e id , H . W . Y o u n g , R .  H .
J a m e s ,  J .  E .  R ic h a r d , A . H .  S t a f f  o f  S h e ll C entral
Ja m e s o n , J .  R ic h a r d s ,  G . A . L a b o r a to r ie s .
Je n n in g s , J .  C .



91

T R IN ID A D  B R A N C H .

REPO RT OF T H E COMMITTEE ON TH E W ORKING OF 
TH E BRANCH D U RIN G  TH E SESSIO N  1940-41.

F i v e  meetings were held during the Session, at which the following 
papers were read :—

1941
29th January. 13^ Annual General Meeting. “  Notes on the Sealing 

Effect of Fault Surfaces,”  by G. S t e w a r t  T a i t t .
64th General Meeting. “ Countercurrent Flow,”  by D.

G o r d o n  B a g g .
65th General Meeting. “  The Oil Industry and the War 

Effort,”  by D r. G. E g l o f f .
66th General Meeting. “ Hardening Times for Casing 

Cementation,”  by N. H e a l e y  and S. L . P e a s e .
61th General Meeting. “  Well Completion Methods in 

Trinidad,” by P. E . T. O’Connor.

Mr. L. A. Bushe was elected Chairman, and Mr. A. F . Castle Hon. Secre­
tary and Treasurer.

The average attendance of members and guests at meetings was forty- 
four, but it was brought up to this high figure by the large attendance a t 
Dr. Egloff’s lecture, otherwise the figure would have been twenty-two, 
compared with twenty-five for the previous year.

There were seventy-eight members on the roll at the end of the year, 
compared with seventy-three for the previous year.

On account of the War, the Annual Dinner was not held.
The sum of $103.00 was contributed to the Benevolent Fund by members 

of the Branch and forwarded to the parent body. The sum contributed 
the previous year was $67.90.

An extract from a letter from the Secretary of the parent body states :—
“ The Committee has always appreciated the substantial help for the 

Fund which comes from the Trinidad Branch. Once again I  have to thank 
you for the generosity of the members.”

A revised L ist of Members resident in Trinidad was made and issued 
during the Session.

The parent body wrote requesting the Branch to accept half the usual 
Annual Grant— i.e., £20 instead of £40— owing to the need for conserving 
resources during the war. In  view of the satisfactory financial condition 
of the Branch, the Committee willingly agreed.

Great difficulty was experienced by the Committee in securing papers by 
members to be read before the Branch, and the thanks of the Committee 
are due to those members who gave much time and effort towards keeping 
the Branch in a live and useful state.

30th April. 

8th May 

28th May 

27th June



TRINIDAD BRANCH.
CD
to

B a l a n c e  S h e e t  a s  a t  3 1 s t  O c t o b e r , 1 9 41 .

L i a b i l i t i e s .

Sub scrip tio ns to  B e n e vo le n t F u n d  :
A s  p er las t B a la n c e  Sheet 
R e ce iv e d  d u ring  the  y e a r

R e m it te d  to  L o n d o n  du ring  ye a r

T o  be re m itte d  to  Lo n d o n  
In co m e  an d  E x p e n d itu re  A cc o u n t :

A s  a t  31st O ctober, 1940 
Ex ce ss  E x p e n d itu re  o ve r In co m e  fo r y e a r  ended  

31st O ctober, 1941 . . . .

§140.80
130.40

271.20
256.30

439.92

20.64

A s s e t s .

Cash a t  B a n k  
C ash  in  han d  .

§14.90

419.28

$431.49
2.69

§434.18 §434.18

F ilin g C ab in e t . 
C le r ic a l assistance 
S ta t io n e ry , e tc . . 
Po stag es  . 
T e lephone

I n c o m e  a n d  E x p e n d i t u r e  A c c o u n t  f o r  Y e a r  E n d e d  3 1 s t  O c t o b e r ,  1 941 .

E x p e n d i t u r e .

$11.86
25.00
17.98
11.16

2.64
§68.64

§68.64

I n c o m e .

G ra n t  from  In s t itu te  o f  Pe tro leu m , Lo n d o n  
Ex ce ss  Ex p e n d itu re  o ve r In co m e

$48.00
20.64

§68.64

(Signed) L .  A .  B u s h e ,  
Chairman.

A .  F .  C a s t l e ,
Hon. Sec. and Treasurer.

F .  E .  H u n t e r ^  
H .  A . H a r r i s  /
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M i n u t e s  o f  14 t h  A n n u a l  G e n e r a l  M e e t i n g ,  h e l d  a t  A p e x  
C l u b h o u s e  o n  2 6 t h  N o v e m b e r , 1941.

Mr. L . A. Bushe in the Chair. *
1 . The Acting Hon. Secretary read the Minutes of the 13th Annual 

General Meeting, and their confirmation, being proposed by M. J .  D. Fuller­
ton, and seconded by Mr. J .  Burslem, was carried unanimously.

The Minutes of the 67th Ordinary General Meeting, a t which the Auditors 
for the current,year had been elected, were also read, their confirmation 
being proposed by Mr. H. W. Reid, seconded by Mr. G. S. Taitt, and carried 
unanimously.

2. The accounts for the year having been circulated, the Chairman 
pointed out that expenditure exceeded income by $20.64, but that the parent 
body owed them $48 for the year. They had written to the parent body 
suggesting that the Trinidad Branch might vote some of the funds received 
from the parent body to some war charity; but the parent body had thought 
they might accept a smaller grant, to which the Committee had agreed, and 
the grant was cut in half, being now $96 a year. They had received $48, 
and had therefore $48 to come, which would give them something in the 
neighbourhood of $20  income over expenditure for the year.

The adoption of the Accounts for the year was proposed by Mr. H. C. H. 
Thomas, seconded by Mr. F . H. L . Tindall, and carried unanimously.

3. The Committee’s Report on the working of the Branch for the year 
1940-41 was read. The Chairman observed that with regard to the list of 
members, apparently it did not agree with the parent body’s list, and the 
Secretary would be glad if anyone who had any amendment to make would 
advise him. Some members might think that apologies were due to them 
because they had not received notices of papers or meetings, but this was 
entirely due to the fact that their list of members was apparently not com­
plete. There were some members who were really members of the parent 
body, but whose names they had not received, and, conversely, there were 
some whose membership had ceased, but whose names were still on the list.

The “  hardy annual ”  question again came up about the difficulty of 
obtaining papers, and he was sure the new Chairman would be very pleased 
to hear from any gentleman who would like to read a paper during the 
coming year.

The adoption of the Committee’s Report was proposed by Commander 
H. V. Lavington, seconded by Mr. G. H. Scott, and carried unanimously.

4. Election of Officers.—The Chairman said it was not necessary to hold a 
ballot, as there were two retiring members of the Committee and two new 
names had been received—namely Mr. L . K . White, who had already 
served on the Committee previously for some years, and Mr. F . W. Penny, 
who had served the Institute for many years in Roumania.

The thanks of the Committee were due to the retiring members, Messrs. 
F. H. L. Tindall and C. C. Wilson.

Mr. G. H. Scott had also been nominated, but asked to have his name 
withdrawn, and thus obviate the necessity of holding a ballot at ftie meeting.

The new Committee was therefore : Messrs. L . K . White, F . W. Penny, 
H. W. Reid, A. F . Castle, H. C. H. Thomas, and L . A. Bushe.

5. Auditors.—A vote of thanks to the retiring Auditors, Messrs. H. A. 
Harris and F . E . Hunter, was proposed by Mr. H. C. H. Thomas, seconded 
by Mr. G. H. Scott, and carried unanimously.

- •  ‘ting terminated at 9 p.m.
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A N N U A L G E N E R A L  M E E T IN G .
F r i d a y , 2 9 t h  M a y , 1942.

T h e  T w e n t y -n i n t h  A n n u a l  G e n e r a l  M e e t i n g  of the Institute was 
held at the Connaught Rooms, London, W.C.2, on Friday, £9th May, 1942. 
There were fifty members of the Institute present.

At the commencement of the Meeting, D r . A. E. D u n s t a n , Past Presi­
dent, occupied the Chair.

D r . D u n s t a n  said that he had two duties to perform, one a sad one and 
the other a very pleasant one. From the earliest days of the Institute it 
had been the custom for the retiring President to introduce his successor. 
On the present occasion their retiring President was no longer with them. 
Professor Nash had died in March, after occupying the Presidential Chair 
for nearly three years. They had lost a  man whom they all loved, one who 
had been a personal friend for more than twenty years. He was a man in 
the prime of life, and they were all saddened by his untimely death. As 
this was the first meeting of the Institute to be held after Professor Nash’s 
decease, he would ask the members to stand for a few moments in silent 
tribute.

{The members then stood in  silence.)
Continuing, D r . D u n s t a n  said it was appropriate that he should have the 

privilege of inducting their new President, both as the senior Past President 
present and as Mr. Dailey’s oldest friend.

I n d u c t i o n  o f  M r. C. D a l l e y .

D r . D u n s t a n  had known Mr. Dailey for more than twenty-five years. 
Mr. Dailey’s connection with the Institute went back to its early days. 
He had been trained as an electrical engineer, and his early work was con­
cerned with the installation of large generating plants in electric traction 
schemes, including the electrification of the L.C.C. tramways and London’s 
underground railways.

Mr. Dailey had subsequently specialized in the application of electricity 
to the industries of coal, iron and steel, and petroleum. He had been chief 
engineer to the Anglo-Persian Oil Company during its great development 
period of 1914-1926. In 1926 he had left the Company to become joint 
managing director of Trinidad Petroleum Development Co., Ltd. Dr. 
Dunstan believed that Mr. Dailey was the first engineer to install on a large 
scale high-lift centrifugal pumps in pipe-line boosting-stations operating in 
series. One pump delivered oil into the suction of the next pump many 
miles distant, and so on. He was also one of the first to utilize in refinery 
practice the principle of pass-out or reducing turbines for the economic and 
simultaneous production of high-pressure and low-pressure steam and 
electricity.

All this was typical of Mr. Dalley. He had always been a pioneer. He 
had pushed new ideas, and was never content with the stattis quo. Dr.
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Dunstan well remembered a day when, as a humble chemist, he had evolved 
a new reaction. Like all chemists, he had done his experiments in a test- 
tube, which, after shaking for so long, allowed the reaction to proceed to 
completion. He had put the suggestion up to Mr. Dailey, whose comment 
had been : “  All right. How long do I  shake this up in a  20,000-gallon 
washer ? ”  That was typical of the man, always taking the broad, prac­
tical point of view.

Finally, D r . D i j n s t a n  could not omit to say a  word about the personal 
qualities of their new President. Many of the members present knew him 
well, as the genial, hard-working President of the Oil Industries Club. 
Mr. Dailey was a good mixer, what their American friends called a “  good 
scout.”  I t  was fitting that they should have as their President one who 
was both a man of affairs, an eminent engineer, and a good fellow. He had 
the greatest pleasure in asking Mr. Dailey to take the Presidential chair. 
{Applause.)

Mr . D a l l e y  then took the Chair.
•  Replying M r. D a l l e y  said that he wished to thank the members for the 
honour they had done him, as well as Dr. Dunstan for his very flattering 
remarks. In electing him President they had set him a difficult task in 
having to follow such a long line of distinguished men. But he would do 
his best to see that their confidence had not been misplaced.

Mr. D a l l e y  very much regretted that he had to ask them to excuse him 
on this first occasion, as he was a t present under the doctor’s orders. He 
would have to leave the meeting in the capable hands of his old friend Dr. 
Dunstan.

D r. A. E . D u n s t a n  then resumed the Chair.
The Secretary, M r. S. J .  A s t b u r y , read the notice convening the meeting 

and the report of the Auditors. The Minutes of the Twenty-eighth Annual 
General Meeting were read and signed.

N e w  M e m b e r s .

It was agreed that the list of Fellows, Members, Associate Members, and 
Students elected and transferred during 1941 be laid on the table.

E l e c t i o n  o f  M e m b e r s  o f  C o u n c i l .

On the proposal of M r . V i n e a l l , seconded by M r . W a r d  it was unani­
mously agreed that the following members of Council, retiring and offering 
themselves for re-election, be duly elected members of Council: Messrs. 
E. A. E v a n s , J .  S. J a c k s o n , H. C. T e t t , a n d  A. W a d e .

In reply to a  question, the Chairman stated that Dr. Wade was at present 
in Australia.

A n n u a l  R e p o r t .

The Chairman then moved :—
“  T h a t  the  A n n u a l R e p o r t  o f the  C oun cil fo r the  y e a r  1941, together w ith  the  

A ccounts  and  B a la n c e  Shee t as a t  31st D ecem ber, 1941, be and  are he reb y  adopted.

Mr. A s h l e y  C a r t e r , seconding the motion, said that income and expendi­
ture were now both about 75 per cent, of their pre-war level. He would
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like to direct attention to the fact that the assets of the Institute were, at 
the end of 1941, over £ 10 ,000 , the highest they had been in the history of 
the Institute.

Other features of the accounts were dealt with in the Report. The long 
negotiations over the Adelphi had reached a settleriient of sorts at the end 
of 1941, but he hoped that recent legislation would enable the Institute to 
be relieved altogether of its liabilities for the Adelphi premises. He was 
pleased to report that arrangements had been made for an early return of 
the Institute’s offices to London.

The Chairman then put the motion to the meeting, and it was carried 
unanimously.

E l e c t i o n  o f  a  J o i n t  H o n o r a r y  S e c r e t a r y .

Referring to the occasion as a very pleasant one in the history of the 
Institute, the Chairman said that their friend Mr. Ashley Carter, who had 
from the first been a tower of strength in their deliberations, was now put 
forward as a Jo in t Honorary Secretary of the Institute.

Mr. T. D e w h u r s t , formally proposing the election of Mr. Carter, said 
that Mr. Carter’s qualifications for the post were so obvious, indeed so 
striking, and his election was so desirable, that it was with much pleasure 
he commended the proposal for unanimous acceptance.

Col. S. J .  M. Auld , seconding the proposal, said that the Institute was 
extremely fortunate in having secured the services of this most estimable 
man and this most loyal supporter of the Institute’s activities.

The motion was unanimously adopted.

M r . A s h l e y  C a r t e r , in responding, said that a word of explanation was 
necessary. Since the inception of the Institute, Mr. Arthur W. Eastlake, 
long associated with their first President, Sir Boverton Redwood, had been 
their Honorary Secretary. The years were now telling on Mr. Eastlake’s 
health and, unfortunately, he was no longer able to attend the meetings of 
the Institute, nor the meetings of the Council and committees. It was felt 
that it might be advisable to appoint somebody to be a  joint honorary 
secretary with Mr. Eastlake. There was no intention that his position 
should be usurped, and no implication that he no longer retained liis interest 
in the Institute. It was simply that someone, acting jointly with Mr. 
Eastlake, should be able to attend the meetings. Therefore, in thanking 
the members for the honour they were conferring upon him, Mr. Carter 
said he was assuming its responsibilities in the earnest hope he would carry 
them out to their satisfaction. (Applause.)

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

On the proposal of Mr. G. J .  C. V i n e a l l , seconded by M r. R . J .  W a r d , it 
was unanimously agreed that Messrs. Price, Waterhouse & Co., be re- 

c elected auditors for the ensuing year.
There being no further business, the proceedings of the Annual General 

Meeting then terminated, and the Chairman declared the meeting closed.
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A L F R E D  W ILLIAM  NASH.

It is with the deepest regret that we have to announce the death of 
Professor A. W. Nash, whilst holding office as President of the Institute. 
He died peacefully in his home at Solihull, Warwickshire, on Saturday, 
14th March, in his fifty-sixth year.

Born in 1886 at Ongar, Essex, he was educated a t the E ast London 
Technical College. After serving an apprenticeship with Messrs. Hunter & 
English he became Assistant Engineer a t Chatham Dockyard. In 1906 
he joined the Staff of the Taikoo Dockyard and Engineering Company 
in Hong Kong as Engineer, going from there to the Port of London 
Authority in 1908. A year later he went to Persia as Fields Engineer and 
Surveyor for the Anglo-Persian Oil Company, Ltd. During this period 
he was engaged on refinery construction work a t Abadan. Here his first 
task was the erection of storage tanks on the island of Abadan and he 
relates how when the floods came up the tanks were washed away and they 
had to chase them for many miles out to sea.

After his marriage in 1912, he became Oilfields Manager to Messrs. 
Bewick Moeing & Co. a t  Maikop in South Russia. He remained 
in Russia until the revolution, when he returned home with his wife and 
young family. He relates how during the revolution all work on the oil­
fields ceased until a Local Soviet had been set up, and how he was elected 
a member of this Soviet by his Russian workmen. He did not, however, 
take an active part in this enterprise.

After his return to this country he obtained a commission in the Royal 
Naval Air Service. Nash always had a strong leaning towards the Senior 
Service and his family had many naval connections, one of his ancestors 
being writer on the “  Victory ”  a t the battle of Trafalgar. After the 
war Nash returned to his old firm but he left them in 1922 and joined the 
staff of the University as lecturer under Professor R . R . Thompson in the 
then newly formed Oil Engineering and Refining Department. In 1924 he 
succeeded Professor Thompson as Head of the Department.

Many notable researches have been carried out in the Department 
under Nash’s direction. His early work was concerned with the cracking 
of petroleum oils. Following the conclusion of this work he devoted his 
time to dealing with the production of fuels and lubricants from coal, 
shale, and allied materials.

In 1924 he and his colleagues commenced work on the high-pressure 
hydrogenation o f cellulose, lignin, and coal, some of the work being carried 
out in part collaboration with the Mining Research laboratory of the British 
Colliery Owners’ Research Association. In  1926 published results of this 
work proved nickel oxide to be effective as a  catalyst in the high-pressure 
hydrogenation of cellulose. This was the first conclusive work to be pub­
lished in which the hydrogenation reaction was recognized as catalytic. 
This was confirmed later in the same year by a publication showing alumina
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and nickel oxide to be catalysts in the high-pressure hydrogenation of lignin 
and cellulose.

In 1928, in collaboration with Dr. A. M. Stanley, Nash succeeded in 
showing that liquid hydrocarbon could be obtained from methane by thermal 
treatment, in this way confirming similar results published by Fischer 
earlier in the same year. A little later in 1928 Wheeler announced that he 
had succeeded in obtaining commercial yields of benzene from methane 
in 1926. Professor Nash and Dr. Stanley must be considered pioneers in 
this important work.

In 1929 Nash was publishing some of the first work on the knock ratings 
of pure hydrocarbons. This work attracted a good deal of attention and 
once again we find him to be one of the pioneers in a new field which 
subsequently led to vast and important developments. This line of work 
was continued in the Department for many years and noteworthy con­
tributions on the knock rating of define and acetylene hydrocarbons were 
published in 1932 and 1933. In more recent years with the development 
of the diesel engine he commenced a similar project dealing with the diesel 
rating of pure hydrocarbons.

Nash was always interested in the production of fuels and lubricating 
oils from indigenous sources and research work carried out in his Depart­
ment on these subjects continued from 1925 to 1940. The early work 
dealt with the production of fuel from carbon monoxide and hydrogen and 
was followed by work on the synthesis of lubricating oils by the polymeriza­
tion of ethylene. This attracted much attention, especially the isolation 
o f organo-metallic compounds of aluminium formed during the reaction 
by the aluminium halide condensing agent. Later researches in this field 
succeeded in preparing high-grade lubricants from chlorinated paraffin wax 

* and benzene.
The work of the last five or six years in which Nash was engaged, has 

dealt largely with the fundamentals of solvent extraction and the results 
o f this research have been widely applied by the petroleum industry in 
all parts o f the world.

Nash possessed the gift of leadership, and in the many research investi­
gations carried out in the Department under his direction was a source 
o f inspiration to his junior colleagues and collaborators. Nearly 160 
research papers were published by members of the Department during 
the period of his direction. Of these he was sole or senior author of more 
than eighty. In addition to his teaching and research he found time to 
produce several important text-books. The first of these was “ The 
Principles and Practice of Lubrication ”  with Dr. A. R . Bowen, published 
by Chapman & Hall. The second was written in collaboration with 
Dr. D. A. Howes of the Anglo-Iranian Oil Company, entitled “ The 
Principles o f Motor Fuel Preparation and Application,”  and was also 
published by Chapman & Hall in 1935 in two volumes. This text-book 
had an immediate success and went into its second edition in 1938. It is 
an accepted authority on the manufacture of gasoline and has received 
very high praise from all petroleum technologists. Nash was one of the 
editors of the monumental “  Science of Petroleum,” published in 1937 by 
the Oxford University Press. In preparing this work he was associated 
with Dr. Dunstan of the Anglo-Iranian Oil Company, Sir Henry Tizard of
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the Department o f Scientific and Industrial Research, and with Dr. Brooks, 
the well-known American technologist. The exhaustive character of this 
publication and the care with which it was prepared was largely due to 
Nash’s work as editor of contributions.

Professor Nash was an Original Member of the Institution of Petroleum 
Technologists in 1914, and later became a  Life Member. He was elected 
a member of Council in 1925, a Vice-President in 1934, and became President 
in April 1939. In the first months o f his Presidency he made arrange­
ments for the summer meeting of the Institute in Birmingham, held in 
June 1939. In  his dual capacity of President and the holder of a  profes­
sorial chair a t the University, he spared no effort to make this meeting 
both useful and pleasurable to visitors. The main topic of the meeting, 
“  Fuels and Lubricants for Internal Combustion Engines,”  was one with 
which he was particularly qualified to deal and of the greatest importance 
to the Midlands motor industry.

Shortly after the outbreak of hostilities in September 1939 the Institute’s 
offices at The Adelphi, London, were requisitioned at short notice by H.M. 
Government. Professor Nash immediately offered accommodation at 
the Department o f Oil Engineering and Refining at Birmingham, a happy 
solution of the Institute’s housing difficulties during the first two and a 
half years of war.

Nash was a member of the Institution of Chemical Engineers and a 
member of its Council since 1939. He was elected a full Member of the 
Institution of Mechanical Engineers in 1916. He was also a Fellow of the 
Institute of Fuel and of the Chemical Society.

By his death the Institute is bereft of a lovable personality and a man 
of sound judgment in counsel. To his widow and the members of his 
family, the sympathies of members of the Institute all over the world will 
go out.

D r. A. E . D u n s t a n  writes :

Professor Nash followed in the footsteps of that great pioneer, the late 
Lord Cadman, who had founded the first school of petroleum technology 
in Great Britain under his charge as professor of mining. When Cadman 
left, the chair was divided and a  separate professorship of oil technology 
was established, and in 1924 Nash was appointed to the post. A very 
substantial endowment of £125,000 had been raised by the great British 
oil companies, and N ash ’s first task was to erect a  block of laboratories, 
offices, museum, and library to house his school. This was opened in 1926 
and remains his chief monument.

During his whole career a t  Birmingham, Nash was responsible for a 
constant stream of scientific contributions to oil technology. He was a  
man of ideas and well able to stimulate his staff and students. With his 
ample background of first-hand experience in oilfields and refineries, he 
was well equipped to sense the relative importance of' both practical and 
academic problems, and to direct a  vigorous and progressive school of 
research, while in the course of his many visits to centres of oil activity 
in America, Europe, and the E a st  he made innumerable contacts with the 
men on the spot, and thus realized the need for investigation on this or 
that project.
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His researches and publications have been referred to in the account of 
his career given above. I  should like to add a special tribute to his Pre­
sidential Address to the Institute o f Petroleum on “  Petroleum as a Raw 
Material.” This showed a real insight into the ever-growing utilization 
of oil and its gaseous by-products as raw materials for chemical syntheses.

This brief note would be incomplete did I not pay a personal tribute 
to my old and valued friend and collaborator. Nash had a most lovable 
nature, and those of us who enjoyed his close friendship for many years 
must feel his passing acutely. Especially will he be missed by his old 
students who, working in all parts of the world, always kept in touch with 
him, and were always delighted to visit him on their return home.

P r o f e s s o r  D. H a n s o n  (Dean o f  the Faculty of Science in the 
University o f  Birmingham) writes :

For the past eighteen years Nash directed, with success and distinction, 
the Department of Petroleum Technology a t the University. He pos­
sessed all the qualities required in such a  post. Quick of thought, clear 
and logical in reasoning and expression, he was naturally a good lecturer; 
and when to these qualities are added a wide knowledge of men and life, 
a sound common sense, and an intense love of his work it is clear why he 
was a great professor.

Though he worked hard Nash was no recluse. When he played, he played 
as he worked, and enjoyed it as much. He was essentially a man’s man 
and hked the open-air sports that men like—riding, hunting, shooting, 
fishing, and golf. And if through pressure of work he did not get as much 
relaxation as he would have liked, he made the quality of his enjoyment 
atone for any lack of quantity. He had travelled much and had a vast 
store of interesting knowledge, yarn, and anecdote—the result, no doubt, 
of an acute mind, good powers of observation, coupled with a retentive 
memory—which made him most interesting company.

Professor Nash was a world figure in his profession, and his influence was 
profound and world-wide. Such a man may cease to live, and we may 
mourn h im ; but his work goes on through his students in all parts of the 
world and his writings, and who shall say that he is dead ?

D r . T. G. H u n t e r  writes :

During the eighteen years in which Professor Nash directed the Oil 
Engineering and Refining Department at Birmingham University, over one 
hundred students have graduated under his genial guidance. The sound 
training he has imparted together with the help he has so freely given with 
their careers, has contributed in no small measure to the success of these 
graduates in the Industry. Within the Department he expounded the 
principle that the success and welfare of the students was the first essential 
duty of the Staff, and both graduates and undergraduates requiring advice 
and assistance received this wholeheartedly from him. No trouble was too 
great for him in such matters and he leaves behind him an example and 
tradition which will endure.

In 1924 he began the first of a  long series o f noteworthy research in­
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vestigations and he has, since then, built up and directed with distinction 
a vigorous and enterprising research School. He possessed the rare gift 
of inspiring enthusiasm in his collaborators and the present status of 
petroleum science owes much to his leadership and initiative.

In twelve years’ intimate association with Professor Nash I  have been 
privileged during this period to enjoy his friendship and I should like to 
take this opportunity of paying a personal and grateful tribute to him. 
Among his Staff a t the Department and his old students his passing is 
deeply regretted. We have been deprived of a  great and much-loved 
friend.

M r . R . R . D a v t d s o k  writes :

In Nash’s younger days and particularly during that arduous period in 
his career from 1910 to 1914 there were few, if any, of his contemporaries 
who possessed to anything like the same degree his friendliness. What a 
medley of happy memories the mention of his name recalls ! He was a 
great artist and his talent for entertaining found expression in song and 
story. His stories of the Fields were inspiring. They left us marvelling 
at his audacity and wondering what manner of man had come amongst us.

I f  ever the story of those early days in Persia receives the publicity it 
merits, Nash’s name will figure prominently among the famous old-timers 
who laid the foundations of the Anglo-Persian.

D r . D. A. H o w e s  writes :

The memory of Nash will be cherished by all his students. To everyone 
of them he was well known, not only as a Professor and a teacher, but as 
a man whose sterling personal qualities claimed their highest esteem and 
regard. Their welfare was his constant concern and his interest in them 
continued long after they had left his care.

He maintained contact with all his students so generously and so 
naturally that some, recollecting years of unfailing friendship and practical 
help, must now find it hard to believe that they were perhaps officially 
in his charge for no more than a few months of post-graduate work. He 
was a great Professor and an almost prophetic leader, but to his students 
he will be remembered, not so much as the author of many research papers 
or even as one of the editors of the “  Science of Petroleum,” but as the 
conversationalist whose company was never dull, the man of infinite 
resource and sagacity, and most of all as the best of good friends whose 
advice and guidance could always be relied upon. He will be sadly missed 
by them all.
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SIR  W ILLIAM  BRAGG, OM. [Hon. M em.)
On 12th March last, a t the flat above the Royal Institution in Albemarle 

Street in which Faraday lived and died, there passed away a t the age of 
seventy-nine a man respected by men of science in every land, and loved 
by all those who had the privilege o f his friendship.

He was brought up on a  farm in Cumberland and attended the village 
school. Later he went to K ing William’s  College, in the Isle of Man, 
from which he won a scholarship to Trinity College, Cambridge, and was 
subsequently Third Wrangler in the Mathematical Tripos.

He was then appointed to the Chair of Mathematics and Physics at the 
University of Adelaide, where he remained for twenty-two years. I t  is a 
very surprising fact that he did no research work until he was over forty. 
He then became interested in radio-activity. In  1909 he returned to England 
to take the Cavendish Chair of Physics a t Leeds, and six years later became 
Quain Professor of Physics at University College, London. In 1923 he 
became Director of the Royal Institution, and of the Davy-Faraday 
Research Laboratory. He never lost his love o f the countryside, and for 
many years spent his week-ends in his house near Chiddingfold, where he 
made many friends. To help one of these he devised an apparatus which 
is now well known as the iron lung.

The work by which he will be best known is that of the development of 
the technique of elucidating the arrangement of the atoms in crystalline 
substances by means of the X-ray spectrometer, which he invented. With 
this, together with his son, now Sir Lawrence Bragg, Cavendish Professor 
of Physics at Cambridge, he carried out much brilliant work which in 1915 
earned for father and son the coveted Nobel Prize.

The results of Bragg’s work are very far-reaching. The method was 
eagerly adopted by numerous workers and resulted in the accumulation 
of an enormous amount of data which has thrown much light on the con­
stitution of the most complex chemical bodies. As a result of this work, 
we now can understand why the diamond is hard, why certain minerals 
can soften water and be regenerated, why flannel shrinks when it is boiled 
in water, why certain chemical substances polymerize to plastics, and even 
an inkling of the chemical constitution of those very complex chemical 
molecules, the proteins, on which life itself depends.

His admiration for his great predecessor, Michael Faraday, amounted 
almost to worship. He took a great delight in repeating the early experi­
ments at his lectures, using the actual apparatus which Faraday had made. 
He studied Faraday ’s works from his ■written notes, which have all been 
preserved and recently published, and he took a great delight in under­
standing the workings of that great m an’s mind, and explaining them to 
his interested audiences in the many lectures which he gave.

In the best sense of the word he was a  deeply religious man. In his 
Riddel memorial lecture, delivered in Durham in 1941, he pointed out 
that each man can try the Christian way and discover for himself and 
acquire his own convictions. He tests his faith. He has ever in front of 
him the hope that he will by doing his service play his part in binding the 
community together. That is his hope. As to the actual mode of the 
experiment, I  will say nothing. We know it well already : it has been
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enshrined in a thousand testim onies; it is all included in the lovely words 
of St. Paul, simple though they are : ‘ And the greatest of these is charity.’ ”

J .  K e w l e y .

NORMAN M ITCH ELL.

I t  is with regret that we received the announcement of the death of 
Norman Mitchell on 10th May. Mr. Mitchell was in charge of the Asiatic 
Petroleum Company’s Engine Fuel Department, and had been associated 
with the Company for a period of twenty-one years. Prior to this he served 
during the last war with the Royal N aval Air Service and the Royal Naval 
Volunteer Reserve. He served on the Institute’s Knock Rating Committee, 
and also represented the Institute on various occasions in America where 
he joined in the work of the C .F .R . Committee. In this he was singularly 
successful, as his personality made him extremely welcome to all his friends 
in America whenever he visited them. He made frequent visits there 
both in connection with his work on the C .F.R . Committee and as a foreign 
member of the S.A .E. He had been a Member of the Institute since 1936.

His work took him to many parts of the world where his staff carried 
on the work of testing I.C. engine fuels and advising the sales areas of the 
company with which he was associated. I t  is of interest to record that 
Mitchell was very closely connected with much of the early work on fuels 
done by Messrs. Richardo & Co., and continued this association until 
quite recently.

To those who knew him intimately it is not surprising that Mitchell had 
close friends in every part of the globe. A man of great charm and with 
a genuine friendly spirit such as his could not help making friends 
wherever he went. Perhaps one of his most engaging features was his 
extreme simplicity. He managed to retain a very young attitude of mind 
throughout his life, and had a keen sense of humour which one might 
perhaps associate with his Irish origin, for he was born in Ireland and lived 
there in the early part of his life.

Mr. Mitchell was 55 years of age and leaves a widow and one son, who has 
chosen the N avy as a  career, and is now making rapid strides in his pro­
fession.

R. I .  L e w i s .
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A T E C H N IC A L ST U D Y  O F T R A N SV A A L 
T O R B A N IT E .

By S. L. N e p p e , B.Sc. (Eng.), A.I.C., A.M.Inst.Pet.

The following results are an Addendum to the author’s previous Paper on 
this subject (J. Inst. Pet., February 1941, 27,  No. 208, 31).

SECTION B .—E X P E R IM E N T A L .

1. P h y s i c a l  E x a m i n a t i o n .

(f) Pressure Extraction Tests on Transvaal Torbanite.
In order to ascertain the optimum conditions for pressure extraction 

of torbanite, it was decided in different tests to vary temperature, pressure, 
size of material extracted, and time of heating.

5 - l i t r e  s t e e l  a u t o c l a v e .

Owing to lack of suitable facilities at the time this particular work was 
carried out, the solvent used in the following series of tests was Shell Petrol, 
although pure dry benzene would undoubtedly have been preferable and 
more advantageous.

The apparatus used for these experiments was a 5-litre steel autoclave 
or high-pressure bomb, shown in Fig. 7. Heating was carried out by 
an electric muffle (Wild Barfield type, 200-220 v., 3020 watts), and the 
furnace temperature could be controlled fairly accurately by an external



resistance o f 16-5 ohms carrying 11 amps. The temperature during a  test 
was recorded by inserting a thermocouple or thermometer into the central 
pocket of the bomb-

A wire gauze cage was specially constructed to hold the ground torbanite, 
and fitted inside the bomb. This arrangement was found to be most 
convenient in facilitating fairly complete removal of the solid matter from 
the bomb at the completion of an extraction experiment.

A particularly rich deposit of torbanite (Sample No. 4c) was purposely 
selected for these experiments.

A blank determination was first carried out to study the effect, if  any, of 
heating the torbanite alone in the autoclave for a period of 2 hours a t 250° C. 
Very little decomposition o f the torbanite, beyond a very slight residual 
pressure in the bomb after cooling, was observed. Proximate analyses of 
the material before and after the experiment showed practically the same 
results.

All tests were carried out on 400 gm. of torbanite with 1500 ml. of 
solvent. Unfortunately, no arrangements could be made for carrying 
out the experiments in an inert atmosphere, which would have been pre­
ferable for this type of work. The volume of air present in the apparatus 
at the beginning of each extraction was 2800 c.c. I t  is probable that besides 
having an oxidizing effect on the petrol, the air may have retarded the actual 
solvent action of the torbanite by the petrol.

In this work, only one extraction was carried out for each particular 
test, although successive extractions would undoubtedly have given 
increased yields.

After extraction had been maintained under certain conditions of pressure 
and temperature for a  definite period of time, the current was switched off, 
and the bomb allowed to cool slowly in the furnace, generally overnight.

Any residual pressure in the autoclave due to gas formation was-first 
released slowly through the valve, and the gas passed through a meter at 
atmospheric pressure and sampled for analysis.

The bomb was then opened up, and the gauze cage, containing the bulk 
of the extracted torbanite, removed. The solution and remainder of the 
material were then tipped out and the bulk of the solution separated off 
by filtration. The combined extracted material at this stage, however, 
contained a high proportion of the solution by absorption {e.g., in Test 2, 
after filtration, 36 per cent, o f the total extract remained behind with the 
extracted torbanite). I t  was thus necessary to complete the extraction 
in every case under atmospheric conditions to remove all the extract 
adhering mechanically to the torbanite, this process being continued 
until the solvent in the flask containing the torbanite was only pale in 
colour.

The solutions obtained from the autoclave by filtration and from final 
extraction at atmospheric pressure were then combined, and the petrol 
solvent distilled off. A proof that no heavy petrol remained behind in the 
extract was that for all the tests the combined weight of torbanite residue 
and extract totalled the original weight to within 0-5 per cent, maximum 
and 0-2 per cent, average.

In all cases the solutions from extraction were orange-coloured with a 
green fluorescence, and the final residue in the distillation flask i.e., the
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S o lv e n t used : Sh e ll Pe tro l.
Sam p le  N o . 4c (P ro x . A n a ly s is  : V o ls . 61-39, A sh  25-64, F ix .  Carb . 12-97, C arb .—A sh  R a t io  0-50. A ssay  V a lu e  104 gals, p er ton , i.e., 

45-7% o il ) .

©
T a b l e  I V a .

Pressure Extraction of Transvaal Torbanite.

T e s t N o . : 1 . 2 . 3. 4. 5. 6 . 7. 8 . 9. 1 0 . 1 1 . 1 2 .

S ize  o f  m a te r ia l ( I .M .M . m esh) —20 —20 —20 —20 —20 —20 —20 —20 — 60 — 60 - 6 0 — 60
M a x . tem p. ( °  C .) . . . . — 220 245 240 260 270 310 320 295 320 325 335
M a x . gauge press, (lb . p er sq. in ch ) . A tm o ­

spheric
270 275 340 440 390 640 800 640 840 1,050 1,250

T o ta l  t im e  o f h ea tin g  (hours) . 8 8 2-5 7 8 16 16 4 16 8 8 8

T o ta l e x tra c t (w t . % )  .
T o ta l  e x tra c t  on D .A .F .  basis

0-58 1-78 3-92 2-0 1-78 3-1 6-25 4-75 17-5 19-65 15-0 17-7

(w t. % ) ..............................................
T o ta l e x tra c t as %  o f  re to rtin g

0-78 2-40 5-27 2-69 2-40 4-17 8-41 6-39 23-54 26-42 20-20 23-80

y ie ld  . . . . .  
Specific  g r a v it y  o f e x tra c t (a t

1-3 3-9 8-6 4-4 3-9 6-8 13-7 10-4 38-4 43-0 32-8 38-8

15-5° C . ) .............................................. — —  , — — — — — — 0-935 0-927 0-910 0-922

G as  o f  e vo lu tio n  (cu . ft . p e r short
to n  a t  N .T .P . )  . . . . 109 78 422 563 767 1,057

C om position  o f  gas o f  e vo lu tio n
13-3(vo l. % )  : H 2S  + C 0 2 . . — — — — — — 5-2 8-2 8-1 13-1 15-9

U n sa tu ra te s  C „ H m : __ __ __ __ __ __ 13-6 22-2 6-6 5-6 11-4 9-2
o 2 .......................................................... -- __ __ __ — — 2-1 1-1 1-5 2-5 2-6 2-9
C O .......................................................... -- __ __ __ — — 16-0 10-1 1 1 -2 11-3 1-0 0-3
H , .......................................................... __ __ __ __ __ — 14-5 10-1 2-1 9-6 7-3 6-3
N 2 . __ __ __ — — — 48-6 48-3 49-8 32-6 30-3 32-8

S a tu ra te s  C^H,, . . . . Ni l Ni l 20-7 25-3 31-5 35-8
V a lu e  o f  x  in  C JH „  . . . -- — — — — — 3-05 4-51 1-9 4-1 3-1 3-2
C arb .-A sh  ra t io  o f  residue -- — 0-53 0-65 — — " — 0-56 0-55 0-54 0-53
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extract obtained from torbanite a t high pressure but relatively low 
temperature—was a  moderately viscous black bituminous oil, free from 
light distillate. Beyond the fact that the specific gravities of the extracts 
in Tests 9-12 (Table IVa ) have been recorded, no further information 
was obtained about the nature of the extracts, owing to lack of available 
facilities.

Test No. 1, on 400 gm. of torbanite dried previously at 120° C., was 
carried out under atmospheric conditions alone for comparative purposes.

As recommended by Bone 1 and his associates in their classic researches 
on coal. Tests 1-8 were carried out on —20 mesh material dried at 120° C., 
but, owing to the relatively unsatisfactory yields, it was decided to use a 
finer-grade material (— 60 mesh) for subsequent tests 9-12. This size 
corresponded more closely to the size of the kerogen gels determined 
previously.

The considerable improvement in yield showm, for example, by Test 9 
over Test 7 by using material of increased fineness, is marked. Conditions 
of maximum pressure and time of heating in these two tests were identical, 
and, if anything, the higher temperature of Test 7 should have been con­
ducive to a higher percentage of extraction. These tests emphasize the 
importance, stressed earlier, of using material the size of kerogen gels for 
recovering the oily portion of the mineral.

The general effect of maximum temperature, pressure, and time of heating 
is immediately apparent from the table, although Test 3 gave a yield slightly 
higher than would be expected from the other tests. Similarly, Test 10 
appears to give a higher yield than Tests 11 and 12, although the latter 
were carried out under more strenuous conditions. This may be explained 
by the enormous difficulty generally experienced in this type of work for 
obtaining exactly concordant results under comparable working conditions.

The tests carried out for 16 horn’s were all 2-day rims of 8 hours each. 
In Tests 10, 11, and 12 the maximum temperature and pressure conditions 
were maintained for 3 hours, the maximum conditions in Test 9, however, 
being maintained for about 4 hours on each day.

The effect of time can be seen by a comparison, for example, of Tests 5 
and 6 or Tests 7 and 8, which show that although Test 8 was carried out 
at a higher pressure and temperature than 7, a  lower extract was obtained 
and also less total gas, indicating that insufficient time was given for 8 to 
reach the same state o f completion as 7.

With increasing temperature and pressure there is apparently increasing 
decomposition of the torbanite, as shown also by the increasing yields of 
gas.

Since the ratio of nitrogen to total oxygen (combined and uncombined) 
in the residual gas after extraction was different from that in the original 
air, part o f this gas m ust have been due to thermal decomposition of the 
torbanite, but since the total quantity o f gas evolved including petrol 
vapour was relatively small— compare the yield on low-temperature 
carbonization tests described in the original paper—it can be concluded 
that the actual pressure thermal decomposition of torbanite is negligible 
below 300° C.

The gas analyses reported in Table IV a are not exactly as determined, 
as the latter included the air originally present in the bomb (2800 c.c.),
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the oxygen content being assumed to be converted into carbon dioxide 
by oxidation of the petrol. An allowance has therefore been made for such 
air, the values given (in cu. ft. per ton a t N .T.P.) being thus due only to 
gas of formation from torbanite decomposition, together with vapours 
derived from the petrol solvent. i

The presence of the large quantity of saturated and unsaturated hydro­
carbons in the residual gas is indicative of the high proportion of petrol 
vaporized during extraction. An interesting feature is the high proportion 
of nitrogen evolved under the more heavy conditions of temperature and 
pressure; this can come only from the decomposition of the torbanite.

Reference. . ,

1 Bone , Pearson , and  Quarendon, “ Researches on the  C h em is try  o f  Coal. P a r t  I I I .  
T he  E x tra c t io n  o f Coals b y  Benzene  un der Pressu re ,”  Proc. Roy. Soc., 1924, 
105, A , 68 .
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N O T E  ON T H E  S E A L IN G  E F F E C T  O F F A U L T  
S U R F A C E S .*

k

By G. Stewabt T aitt, A.M.I.Mech.E., E.G.S. (Fellow).t
l

A p a p e r  on the above subject was read by the author at a  meeting of 
the Trinidad Branch on 29th January, 1941, and was followed by a 
discussion.

The following is a summary of the most important points in the 
paper.

The effect of subsidiary faulting in controlling oil accumulation con­
ditions in local tectonic blocks within a structural unit is now generally 
recognized.

It has only recently become apparent, however, that the separation 
effected by such faults is not always maintained in the later stages of 
exploitation, and that migration across the fault surfaces may bring about 
complicated producing conditions calling for the closest study if water- 
flooding or unsatisfactory drainage is to be avoided.

of fault plane
F i g . 1.

It is difficult to say whether the normal condition is represented by 
faults which provide permanent control, e.g. by the formation of an im­
pervious zone due to the presence of plastic or pulverised material on the 
fault surface, or by faults in which the control is unstable and liable to

* P a p e r  re ce ived  28th  A p r i l ,  1942.
•f U n ite d  B r i t is h  O ilfie lds  o f T r in id a d , L td .



break down as a result of artificial changes of pressure on opposite sides 
of the fault.

In the latter case, which presumably would be more likely to occur, for 
example, in a series consisting of sands with relatively few clay breaks, 
the fault surface could be regarded ideally as having no thickness, being 
simply the contact surface of the formations on the opposite sides.

Control of accumulation would then be simply a question of retention 
of oil at the interfaces of sands of different texture, as postulated in the 
published works of Dr. Versluys,1 ’ 2 Professor lllm g ,3- 4 and others, 
depending only on the “  filtration pressure ”  resulting from the inter- 
molecular forces between the oil and the circulating water.

An example of this condition is given in Pig. 1.
Professor Tiling has shown that the filtration pressure may be of quite 

a low order,4 and that if the pressure differential between the coarse and 
fine sand is raised sufficiently, the seal may be broken down and the oil 
can then migrate into the finer sand.

In the hypothetical example shown in Pig. 1, the oil is assumed to 
have been brought to the fault plane by circulation of the underground 
waters across it in the direction shown by the arrows. In the upthrown 
block sand I is shown as having oil trapped in fine sand in contact with 
the still finer shale, sand I I  has oil trapped at the contact of coarse sand 
against fine sand, while the fine-grained sand I I I  is water-bearing as the 
migrating oil has escaped into the coarser sand with which it is in contact 
at the fault-plane.

The shale opposite sand I  may have been compacted to form a practic­
ally impervious seal, but in tbe case of sand I I  it is assumed that the oil 
is held at the fault-plane simply by its reluctance to entering the finer 
sand. ,

It will be seen that under the above conditions exploitation of the oil- 
pool in sand II may result in a considerable drop in pressure, so that, 
under the influence of its hydrostatic head, water can migrate into the 
depleted zone, not only within the coarse sand (edge water), but across 
the fault plane from the fine sand into the coarse in a down-tip direction.

Alternatively, if oil should be withdrawn from sand I  a t a  point higher 
on the structure in the downthrown block, the pressure in that sand might 
be so reduced that the differential across the fault would cause oil from 
the coarse sand II  to migrate into it.

It is obvious that complicated water troubles may occur in a producing 
field where such conditions exist. As an example, Pig. 2 is a diagram­
matic representation of an actual case well substantiated by field 
evidence.

It is not known whether such conditions of water-flooding across fault- 
planes represent a very rare occurrence, or whether they are really more 
common but have usually escaped detection. I t  is evident, however, 
that when dealing with fields in which faulting plays an important part 
in control of accumulation, the possibility of fluid migration across the 
faults as a result of pressure changes should receive attention.

The author’s thanks are due to the United British Oilfields of Trinidad, 
Ltd., for permission to publish this paper.
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R E ID  V A PO U R  P R E S S U R E  OF ALCO H OL 
B L E N D S .*

B y S. J .  W. P l e e t h ,  B . S c .  (Member).j
m

I n the standard method for the determination of the Vapour Pressure 
of Motor Spirits by the Reid method (I.P. Serial No. G37, A.S.T.M. Serial 
No. D323-32T) certain precautions and modifications are necessary when 
examining blends containing ethyl alcohol. The present note may be 
found useful to new workers in this field, in consequence of the growing 
importance o f alcohol blends.

The first precaution is obvious : the sample cannot be obtained by 
water displacement, and the gasoline chamber may be filled either by 
direct immersion into the sample to be tested, or by pouring, if the tem­
perature be low enough, or by siphon, the normal method for laboratory use.

The second precaution is less obvious, and may easily be overlooked. 
The standard method states that the air-chamber shall be rinsed with 
water before use and the temperature of the air within the chamber taken. 
When now the spirit is introduced, the bomb assembled, and the whole 
immersed in a  bath a t the standard temperature of 100 ° F ., the rise in 
pressure is due to the increase in vapour pressure of the gasoline and the 
water (considered as saturated by providing excess) and by the normal 
pressure increase of air. To obtain the required vapour pressure of the 
gasoline, a  correction is applied to the gauge reading corresponding to the 
two other factors introduced. This is given by the standard correction

(P a  — P t)  —  1 0 0 )  /D
4 6 0 + 1  l)

where t =  initial air-chamber temperature, ° F.
P t =  vapour pressure of water in lb. per sq. in. at t° F.
P 100 =  vapour pressure of water in lb. per sq. in. at 100c F.
P a =  normal barometric pressure in lb. per sq. in.

In the author’s laboratory it has been observed that the amount of water 
left in the bomb after rinsing is usually sufficient to cause separation of the 
alcohol blend into the two phases : aqueous alcohol and petroleum spirit.

The standard correction no longer applies, for there is no free water in 
the bomb. In any case, the recorded vapour pressure is erroneous, for, 
by Raoult’s Law, the total vapour pressure of immiscible liquids is the 
sum of their partial pressures, and would he between the values for aqueous 
alcohol and petroleum sp irit; whereas it is weU known that alcohol and 
petroleum hydrocarbons give azeotropes of higher vapour pressure than 
either of their constituents.

We have therefore taken the liberty of modifying the standard method

* P a p e r  rece ived  3rd Ju n e , 1942. 
f  C h ie f  C h em ist, C le ve lan d  P e tro leu m  Com pany, L td .
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when testing alcohol blends by using a dry bomb, by rinsing with alcohol 
or acetone and blowing with a ir ; an initial air temperature is obtained, 
the gasoline chamber filled by siphoning, and the method proceeds as before.

The correction factor to be applied in this case ignores the water-vapour 
factor, as we assume that the pressure of the water vapour in the air at 
the commencement of the test increases with temperature to the same 
extent as does the air. The factor now becomes

P a(t -  100)
460 +  t

or to a close approximation
0-03(i -  100) lb.

Using this method, the true vapour pressure of alcohol blends is obtained, 
and the phenomenon of the enhanced vapour pressure o f azeotropes of 
ethyl alcohol, benzole, and petroleum spirit readily observed.

One final p o in t: it has often been stated, especially in the American 
journals, that alcohol motor-spirit blends cause greater vapour locking in 
an automobile than normal petroleum-spirit fuels of the same Reid Vapour 
Pressure. We have never found this difficulty to arise in practice on 
English roads, and this may be due to the less severe temperature con­
ditions that apply here. An alternative explanation might be obtained in 
the light of the present paper.

Failure to observe the precautions outlined above would result in a 
depreciation of vapour pressure of alcohol motor spirits o f several lb. per 
sq. in. Thus an alcohol motor spirit of true Reid Vapour Pressure of 10 lb. 
might be recorded as only 8 lb. This fuel would then be tested in an 
automobile against a petroleum motor spirit o f only 8 lb. vapour pressure, 
and would, of course, reveal an enhanced tendency to vapour lock. Had 
it been tested against its equivalent—a petroleum motor spirit of 10 lb. 
vapour pressure—-the opposite result would have been recorded, as our 
own road tests have shown, a result that confirms theoretical considerations.
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Geology and Development.
496.* Some S ilu r ian  Correlations in  L o w e r  M ississippi D ra inage  Ba s in . J .  R .  B a l l .  
Bull. Amer. Ass. Petrol. Oeol., J a n u a r y  1942, 26 (1), 1-18.— T h e  N ia g a ran  (M id d le  
Silurian) of Tennessee begins w ith  the  g rey  an d  red  sh a ly  Osgood lim estone, 17 ft., 
of C linton age, w ith  cr in o id  roots, ostracods, an d  some o rthocera tites of sm all d iam eter. 
The succeeding, well-bedded, g reyish-p ink  o r flesh-coloured L a u re l lim estone, 30 ft., 
forming the base of the  L o ck p o rt , con ta in s scatte red  ca lc ite  rhom bs of deeper hue 
and clusters of cr ino id  roo ts an d  ossicles. T h e  W a ld ro n  g rey  and  green shales, 0-5 ft., 
have a considerable fauna , b u t ab o ve  th e m  the  blu ish-grey Leg o  lim estone, 45 ft., 
is poor in  fossils. T h e  D ix o n  red  shale an d  m o ttled  lim estone, 45 ft., nea r the  top , 
has a th in  b u t persistent horizon  w ith  large Dalmanites, an d  fistu lipo ro ids are  m ore 
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w id e ly  d issem in a ted . A t  th e  to p  o f th e  N ia g a ra n , th e  B ro w n s p o r t  fo rm a tio n , 250 ft ., 
com prises b lu ish-grey  a rg illa ceo us  la y e rs  a n d  c ry s ta llin e  lim estones , o fte n  g re y  o r 
p u rp le , w ith  c r in o id s  an d  som e fla tte n e d  nodu les  o f b la c k  ch e rt, a n d  is  n o ta b ly  fossil- 
iferous.

T h e  B a h ib r id g e , 30-150 f t . ,  o f M isso u ri, in c lu d es  th e  w h o le  N ia g a ra n . A t  G ro ith o r 
H i l l ,  Pisocrinus shales o f th e  B ro w n s p o r t  re s t o n  e ith e r  L a u r e l  o r D ix o n , a n d  th e re  is a  
grecn ish-g rey  M erista  b ed  co rresp ond in g  w ith  p a r t  o f th e  B o b  lim eston e, M id d le  
B ro w n s p o r t .

O n ly  th e  b o tto m  p a r t ,  40-50 ft .,  o f th e  sequence is  p resen t in  I ll in o is .
I n  A rk a n sa s  th e  gToy to  p in k  c r in o id a l S t .  C la ir  lim estone, 0-100 ft . ,  a n d  th e  L a f ie r t y  

red-m o ttled  lim estone, 0-85 f t . ,  rep resen t th e  w h o le  N ia g a ra n .
U n d e r  these beds in  each  o f th e  fo u r  S ta te s  lies  th e  B ra s s fio ld  lim esto n e , 0-70 ft .,  

o fte n  g lau co n itic  a n d  ch e r ty , w h ic h  fo rm s th e  to p  o f th e  A le x a n d r ia n  Se r ie s  (L o w e r  
S ilu r ia n ) .  a . L .

497.* G eochem istry  of N a tu ra l G as in  A p p a la ch ian  P ro v in c e . P .  H .  P r ic e  an d  A .  J .  W .
H c a d le e . B u ll. Amer. A ss. Petrol. Geol., J a n u a r y  1942, 26 (1 ), 19-35.— In v e s t ig a t io n  
o f th e  s im p le r h yd ro ca rb o n s  in  n a tu ra l  gas is  one g eochem ica l m e th o d  in  th e  search  
fo r  o il. T h e  to ta l  h e a tin g  v a lu e  o f a  n a tu ra l  gas on  a n  in e r t  free  b asis depends 
on  the  p ro p o rtio n s  o f h y d ro ca rb o n s  p resen t, so th a t  iso -T h v  m ap s  g iv e  a  v a lu a b le  
in d ic a t io n  o f la te ra l changes o f com p os itio n . I n  th e  A p p a la c h ia n —O n ta r io  a re a  
to ta l  h e a tin g  v a lu e  is  h ig hest— 1250 to  o v e r  1450 B . T . U . — in  a  b e lt  ru n n in g  fro m  
C h arles to n , W e s t  V irg in ia ,  pass ing  w e s t  o f P it t s b u rg h , a n d  ex p an d in g  in  th e  n o r th  
to  in c lu d e  C leve lan d , O h io , a n d  th e  sou th-eastern  p a r t  o f L a k e  E r ie ,  b en e a th  w h ic h  
b o th  o il an d  gas m a y  bo p resen t. T o w a rd s  th e  e a s te rn  m a rg in  o f th e  a re a  gases d e ­
crease in  T h v  a n d  ap p ro ach  p u re  m e th a n e , so th a t  th e y  h a v e  a  low -carb on  high- 
vo la t ile  co m p os itio n  w h ero  h ig h-ca rbo n  lo w - vo la t ile  coals o ccu r. T ra c e d  w e s t  fro m  
th e  ax is  o f th e  P it t s b u rg h - H u n t in g to n  b as in , th e  ca rb o n  p ercen tag e  in  th e  coa ls  s te a d ily  
fa lls , a n d  the  sam e th in g  happ ens in  th e  gases. I t  is  c le a r  th a t  changes in  n a tu ra l  
gas co n fo rm  w ith  p o s it io n  in  th o  b as in , a n d  n o t w ith  degree o f d y n a m ic  m e tam o rp h ism , 
as  in  th e  case o f coals. T o w a rd s  th o  ce n tre  o f th e  M ic h ig a n  B a s in  T h v  also rises.

I n  the  O r is k a n y  (L o w e r  D e v o n ia n )  o f th e  E l k —P o c a  fie ld , co m m e rc ia l o il m a y  b e  fo u n d  
ab o ve  th e  1180 isom otric  T h v  lin e— e.g., in  th e  n o rth -east w h e re  th e re  is also  a  lo w  
n itro g en  p ercen tag e  a n d  w h e re  th e  q u a n t it y  o f hexan es a n d  h ig her-bo ilin g  h y d ro ca rb o n s  
decreases. T h o  O r is k a n y  its e lf  ha s  less th a n  0 -0 2 %  ca rb o n  d iox id e , b u t  s t r a ta  b e lo w  
i t  sh ow  u p  to  4 5 % ,  p o ss ib ly  o w in g  to  fo rm e r b a c te r ia l a c t io n  u n d e r  s ta g n a n t co n d itio n s. 
H y d ro g e n  su lp h id e , ab sen t a b o ve  th e  O r is k a n y , increases to  2 5 %  b en e a th  it ,  an d  is 
a t t r ib u te d  to  b a c te r ia  a c t in g  o n  su lp h a tes  a n d  su lp h u r-co n ta in in g  p ro te in s  p ro b a b ly  
o n  tho  deep flo o r o f a  q u ie t sea.

S im ila r  d a ta  a re  g iv e n  f o r  tho  V i l l a  N o v a  fie ld , o pened  in  1940, w h ic h  y ie ld s  fro m  tho  
W e b s te r  S p r in g s  an d  B ig  L im e  (M iss iss ip p ian ) fo rm atio n s , a n d  a  g rap h  show s increase  
o f h e a tin g  v a lu e  a n d  lik e lih o o d  o f o il o ccu rren ce  co rresp ond in g  w ith  decrease o f 
m e th an e . A  q u a n t ita t iv e  re la t io n sh ip  m a y  a lso  ex is t b e tw e en  fre q u e n c y  o f d iffe ren t 
h yd ro ca rb o n s  in  gas a n d  th e  a m o u n t o f o il assoc ia ted  w ith  i t  in  a  re se rvo ir.

G a s  fro m  v e r y  n e a r  coal-seam s tend s  to  bo r ic h  in  m e th a n e , s ince  co a l absorbs tho  
h ig h e r h y d ro c a rb o n s ; an d  i f  gas m ig ra te s  to  th e  su rface  th ro u g h  coal-seam s, i t  loses 
th o  co n s titu e n ts  w h ic h  in d ic a te  o il p oss ib ilit ie s . N ear-su rface  gases h a v e  no  e than e , 
p rop an e , b u tan e , p en tan e , e tc ., b u t  m u c h  m e th an e , an d  u s u a lly  r e la t iv e ly  h ig h  
n itro g en . I n  course o f t im e , red u ced  o rg an ic  m a t te r  re a c ts  w ith  m e th a n e  to  g iv e  
eq u ilib r iu m  m ix tu re s  o f h yd ro ca rb o n s . A .  L .

498.* C r ite r ia  fo r Sub su rface  R e co g n it io n  o f U n co n fo rm it ie s . W .  C . K ru m b e in . 
B u ll. Amer. A ss. Petrol. Geol., J a n u a r y  1942, 26 (1 ), 36-62.— T h e  te rm  unconformity 
in c lu d es  ( 1 ) non-conformity, in v o lv in g  fo ld in g  a n d  eros ion  o f tho  o ld e r s t ra ta ,  a n d
(2) disconformity, due  to  eros ion  o r non-deposition , Diostcm  is  a  m in o r  g ap  o f r a n k  
lo w e r  th a n  a  fo rm a tio n  ; a n d  ravinement d escribes a  d is co n fo rm ity  p ro d u ce d  b y  m o v e ­
m e n t o f m asses o f w a te r . U n co n fo rm it ie s  m a y  be assoc ia ted  w i t h  w in d , s tream , 
g la c ia l, d e lta ic , beach , o r m a r in e  deposits . A  s ing le  u n c o n fo rm ity  m a y  o ccu r a t  m o re  
th a n  one le v e l in  a  s t ra t ig ra p h ic a l co lu m n . A  n u m b e r o f d ia s tem s m a y  b ra n c h  o u t 
fro m  a  p r in c ip a l u n co n fo rm ity .

T h e  s e d im e n ta ry , p a la eo n to lo g ica l, an d  s t ru c tu ra l c r ite r ia  o f u n co n fo rm itie s  m a y  be
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ta b u la te d  as fo llo w s  (tlio so  th a t  aro  less re lia b le  a n d  need  co n firm a tio n  fro m  o th e r 
lin es o f e v id e n ce  a ro  in d ic a te d  b y  a n  a s te r isk ) :—

A .  S e d i m e n t a r y .— (1) B a s a l  co n g lo m era te  w ith  re s id u a l o r  w e a th e re d  p ebb les 
o f u n d e r ly in g  fo rm a tio n , o fte n  th in n in g  o r b ecom ing  m o re  f in e ly  g ra in e d  to  s e a w a rd ;
(2 )*  b asa l b la c k  sh a le  w h e re  a  tran sg ress ivo  sea  h a s  flooded  a  la n d  su rface  w ith  r ic h ly  
o rg an ic  s o i l ; (3 )*  d esert v a rn is h  o f iro n  a n d  m an g anese  ox ides o n  p e b b le s ; (4 ) lag  
g ra ve ls  fro m  w h ic h  w in d  o r w a te r  cu rre n ts  h a vo  re m o ve d  fine  m a te r ia l,  a n d  deposits 
w ith  a e o lian  b ed d in g  o r d r e ik a n te r ; (5 )*  edgew ise con g lo m era tes  u s u a lly  m a rk in g  
d ias tem s duo to  lo c a l erosion , shoa ling , seism ic se a- w av es ; ( 6) w e a th e re d  ch erts  
a n d  s ilic if ied  o r flin t-b earing  la y e rs  a t  o r  b e lo w  erosion su rfaces ; (7 )*  r ic h ly  g lau co n itic  
la y e r s ; ( 8 )*  p h o sp h a tic  nod u les an d  p h o sp h a tiz ed  s u r fa c e s ; (9) n u m ero us  nod u les 
o f iron-m anganese  c a rb o n a te ; ( 1 0 )* iron-oxido zones w h ic h  m a y  fo rm  u n d e r  e rosion  
su rfaces ; ( 1 1 )* p y r it ife ro u s  zones ; ( 1 2 )*  ca lich e  doposits o f so lub le  sa lts  an d  d u r ic r u s t ; 
(13 )* co rro s io n  su rfaces o n  p e b b le s ; (14 )* in to rb ed d ed  co n g lo m e ra te s ; (15 )* a b ru p t 
ap p e a ran ce  o f c la s tic  beds, l ik e  sandstones, in  non-clastie  se q u e n ce s ; (16 ) sudden  
changes in  h e a vy- m in e ra l assem blages w h ic h  aro  o fte n  m u ch  r ic h e r  a b o v e  a n  u n ­
c o n fo rm ity  th a n  b e lo w  i t ;  (17 )* beds w ith  co n ce n tra t io n s  o f ra d io a c t iv e  m in e ra ls ;  
(18 )* p o ro u s  zones in  lim estono , e t c ;  (19 )* sh a rp  d iffe rences in  lith o lo g y , e sp ec ia lly  
a b ru p t  ch an g e  fro m  m a r in e  to  co n t in e n ta l s t r a ta  a n d  ch an g e  in  ch e m ica l co n s t itu t io n  ; 
(20 )* a sp h a lt ic  residues o r o il- s ta in in g ; (21 )* X - r a y  p a t te rn s  fro m  p o w d ered  cu tt in g s  
w h ic h  in d ic a te  p resence  o f p h o sp h a te , g lau co n ite , e t c . ; (2 2 )*  co n cre tion s  an d  p iso lites  ; 
(23) b u r ie d  so il p ro files— e.g., h u m u s  la y e rs  in  th o  P le is to ce n e , an d  la te r it ie  beds in  
o ld e r fo rm atio n s .

B .  P a l a e o n t o l o g i c a l .— (1) S u d d e n  changes o f fa u n a  a n d  om ission  o f exp ected  
fa u n a s ; ( 2 ) gap s in  th e  lin e  o f d eve lo p m e n t o f fo ss il species th a t  sh ow  m u ta t io n  in  an  
o rd e r ly  d ire c t io n  ; (3 ) b o rin gs  b y  l it to ra l  o rg a n ism s ; (4 )*  h ia tu se s  w h ic h  y ie ld  land- 
p la n ts  o r a n im a ls  in  p la c e ; (5 )*  ea lc ium -ca rbo na to  b iscu its  dep osited  b y  a lg a o ;
( 6 ) la tp ra l sp read in g  o f cora l-reefs w h ic h  w o u ld  bo b u i lt  s te a d ily  u p w a rd s  i f  s e d im e n ta ­
t io n  w o re  c o n t in u o u s ; (7 ) bone  a n d  to o th  con g lo m era tes  th a t  sh o w  signs o f h a v in g  
been  re - w o rk e d ; ( 8) b eek ito  r in g s— i.e., d ro p le ts  o f o paqu e  to  tra n s lu c e n t q u a rtz  
duo to  s ilic if ic a t io n  o f sh e lly  fossils u n d e r  su rfaces o f u p l if t  o r  erosion .

C . S t r u c t u r a l .— ( 1 ) D is co rd an ce  o f d ip ; (2 ) m id u la to ry  su rface  o f c o n t a c t ;
(3 ) t ru n c a t io n  o f d yk e s , e t c . ; (4 ) la rg e r n u m b e r a n d  g re a te r  th ro w  o f som o fa u lts  in  
o ld e r o f tw o  superim posed  fo rm atio n s .

W h e re  tw o  o r m o re  o f th e  c r ite r ia  a ro  fu lfilled , th e  p o ss ib ility  o f u n co n fo rm ab lo  
re la t io n s  is  enh an ced . I n  th e  fu tu re  he lp  m a y  be o b ta in e d  fro m  in c reas in g  kn ow led g e  
o f so il- fo rm ing  processes in  te rm s  o f p ro files  th a t  d eve lo p  fro m  g iv e n  ro c k  ty p e s  u n d e r 
d iffe re n t c l im a t ic  co n d itio n s , a n d  fro m  in fo rm a tio n  ab o u t p h en o m en a  assoc ia ted  w ith  
su b m ar in e  non-deposition . T h o  la te ra l e x ten s io n  o f k n o w n  u n co n fo rm it ie s  b y  
ju d ic io u s  use o f th o  less c e r ta in  c r ite r ia  is as  im p o rta n t  as th e  fin d in g  o f n e w  u n co n ­
fo rm it ie s . a . L .

499.* B a s a l  B ed s  o f S a lado  Fo rm a tio n  in  F le tch e r  Po ta sh  Core Test, N e a r Carlsbad , 
N e w  M ex ico . W .  B .  L a n g .  B ull. Am er. A ss. Petrol. Geol., J a n u a r y  1942, 26 (1 )! 
63-79. E a s t  o f C a rlsb ad , N e w  M e x ico , u n d e r  890 f t .  o f beds co m p ris in g  Q u a te rn a ry  
ca lich e , T r ia s s ic  red  beds o f w h ic h  tho  P ie rc e  C a n y o n  m em b er reaches th e  e x ce p tio n a l 
th ickn ess  o f 505 ft .,  a n d  R u s t le r  (P e rm ia n ),< 320 ft . ,  lies th e  S a l t  o r  S a la d o  fo rm a tio n  
(P e rm ia n ),  490 f t . ,  o f m a in ly  ch em ica l sed im en ts . T h e  S a la d o  is  th in n e d  b y  b e ve llin g  
to w a id s  tho  south-w est, so th a t  in  th o  co re  th e  sy lv ite - b e a r in g  u p p e r  sectio n  is  m issing . 
K n o w le d g e  o f tho  p o s it io n  a n d  e x a c t  c h a ra c te r  o f a n h y d r ite , p o ly h a lite , a n d  sh a le  
beds a llo w s  o f s t ra t ig ra p h ica l co rre la t io n  w ith in  th e  S a la d o , h i  w h ic h  th re e  d is t in c t iv e  
m em b ers  aro  th e  C o w d en  a n h y d r it e , : 1 S I  ft . ,  th o  L a  H u e r ta  s ilts ton e , 15 f t . ,  a n d  th o  
F le t c h e r  a n h y d r ite ,  69 ft .  T h o  la s t  rests  a fte r  e ro s ion a l u n co n fo rm ity  o n  th e  C a rlsb ad  
ree f lim esto n e , n o rm a lly  less th a n  10 m l. w id e , b u t  su rro u n d in g  th e  D e la w a re  B a s in , 
w h ich  is  100  m l. in  d iam ete r, l ik e  a  d is to rte d  r ing .

T h o  C o w d en  beg ins w ith  2-in. g re y  m ag n es it ic  sh a le  fo rm in g  th e  b ase  o f 2 f t .  o f 
fmo, dense a n h y d r ite . T h is  g rad es u p  in to  11 ft . s h a ly  m ag n es it ic  a n h y d r ite ,  fo llo w e d  
b y  2 f t .  o f g la ssy  a n h y d r ite  w ith  seam s o f w h ite  m ag n es ite  c ru m p le d  a n d  d is ru p te d  
b y  a n h y d r ite  p seud om o rp hs  a f te r  g y p su m  c ry s ta ls  th a t  g row  fro m  th e  u p p e r  su rfaces 
o f th e  seam s. T h e  u p p e r  13 ft .  a re  o f m ass ivo  g ra p h ic  .a n h y d r ite  w ith  b ro w n  
fe n  ug inous b lo tch es  co n tr ib u t in g  to  tho  m a rm o re a l ap p earance . S e c o n d a ry  a c ic u la r
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crys ta ls  of an h yd r ite  are  associated  w ith  w h it ish  m agnesite, an d  frac tu re s  are cem ented 
w ith  h a lite . A t  the  v e ry  top  there  is g rad a tio n  fro m  b anded  a n h y d r ite  in to  less than  
1  ft . o f coarse ly  g ran u la r ha lite .

T h e  L a  H u e r ta  s ilt  has a d a rk  m ah og any  co lo u r— deep C o rin th ian  to  d a rk  In d ia n  red. 
A lth o u g h  o n ly  1 1 1 %  fe rric  iro n  oxide is p resent, sa tu ra t io n  w ith  h a lite  produces a 
co lour change akin, to  th a t  caused b y  w e tt in g  of sed im ents, l h e  con stitu en ts  are  sharp 
quartz  g rains coated  w ith  res idua l c la y , an d  b o tto m  cu rren ts  are suggested b y  in ­
co rporated  angu lar s ilt  fragm ents of va r ie d  appearance.

T h e  F le tch e r  is m ore w a rp ed  th a n  h igher beds, an d  p a r t  o f i t  has a  lace-like aspect 
w here tab u la r  c rys ta ls  of h a lite  separated  b y  an h y d r ite  r ib s  rep lace  a  sw arm  of tw inned  
gypsum  crysta ls . Som e w ood-brow n do lom ite  has been w ashed  in  n e a r the  junc tio n  
w ith  the  Carlsbad  reef. T h e  top  and  fro n t of the  la t te r  are  m ark ed  b y  p iso lites up 
to 2 in . d iam eter, an d  b y  fusu lin ids, b o th  of w h ich  d isappear to w ard s  the  zone of inter- 
d ig ita tin g  sandstones. A .  L .

500.* La te ra l G radation  in  the Seven R ive rs  Fo rm atip n , R o c k y  A rro yo , E d d y  County, 
New Mexico. R .  L .  B a te s . Bull. Amer. A ss. Petrol. Geol., J a n u a r y  1942, 26 (1), 
80-99.— M easured  exposures in  R o c k y  A rro y o  C an yo n , 12 m l. no rth-w est of Carlsbad, 
N e w  M ex ico , show  th a t  in  the  S even  R iv e r s  fo rm a tio n  (P e rm ia n ), w h ich  w as de­
posited in  a  shallow  sea on  the  back-reef— lagoonal— side of th e  C a p ita n  reef, there 
is la te ra l change of lim estone and  m agnesian  lim estone in to  a  275-ft. section  o f gypsum  
w ith  in te rca la ted  th in  do lom itic  layers . I l lu s tr a t io n  is  p ro v id e d  o f a  2 J- ft. bed of 
porous ca lc itic  lim estone, co n ta in ing  redd ish  sed im ent, th a t  passes in to  a  considerab ly  
th icke r bed of gypsum . T h e  la tte r , p resu m ab ly  deposited  as a n h y d r ite , owes its 
superior th ickness to  the  4 0 %  increase in  b u lk  fo llo w in g  h y d ra t io n . P re c ip ita t io n  
of ca lc ium  su lphate  to ok  p lace  nearest to  the  reef in  e a r ly  S e v e n  R iv e r s  tim e, and  then 
p rogressive ly  fa rth e r a w a y  fro m  it.

A ssociated  breccias of an g u la r fragm en ts  th a t  show  no  ev idence  of ro llin g  o r abrasion 
b y  w aves, are regarded  b y  R .  L .  B a te s  as occurring  m ost p ro m in e n t ly  w h ere  drainage 
on the present land-surface is concen tra ted . T h e y  m a y  be o f m odern  orig in , but 
M einzer, R e n ic k  and  B r y a n  th in k  th a t  th e  b recc ia  a t  th e  to p  o f th e  S even  R iv e rs  
gypsiferous m em ber w as of contem poraneous fo rm atio n , p o ss ib ly  due to  subsidence, 
and  m arks a d iscon fo rm ity. A .  L .

501.* Prob lem  of W e l l  Spacing. H o u s to n  G eo log ica l S tu d y  G ro u p . Bull. Amer. 
Ass. Petrol. Qeol., Ja n u a r y  1942, 26 (1), 100-122, w ith  b ib lio g rap h y  fro m  1931 to 
1939 of 121 item s.— I n  th e  d eve lopm en t of oil-fields m a n y  fac to rs  can n o t be controlled  
— for exam ple, s tru ctu re  and  p o ro s ity , p e rm ea b ility , in it ia l  tem p era tu re  an d  pressure, 
com position of o il, gas, an d  w a te r . Som e degree of co n tro l, ho w ever, is possib le over 
location  and  d en sity  of w ells, an d  ra te  of p rod uction , an d  p rop e r p en e tra t io n  of the 
p rod uctive  section. T h e  effect o f w ater-d rive  an d  of free an d  d isso lved  gas should 
be co n se rved ; and  w here b o th  w a ter-d rive  and  free-gas cap  are  p resent, th e  wells 
should be com p leted  so as to  a llo w  fo r expansion  of the  cap, b u t in  such  a  w a y  th a t  
the w ater, w h ich  is m ore e ffective  in  flush ing  ou t oil, w il l  p la y  the  m a jo r p a rt. I f  
there  is no w a ter-d rive , the  w e lls  shou ld  be com p leted  in  the  low er p a r t  of th e  p ro ­
ducing  section in  o rder to  o b ta in  m ax im u m  u tiliz a t io n  of p ressure fro m  d isso lved  gas ; 
and  w here  there  are  in terbedded  bodies of shale, the  low erm ost p a rts  of the  pool 
should  be dep leted  firs t. G e n e ra lly  speaking , p roperties m ost d ense ly  d rilled  have  
y ie lded  the  greatest re la t iv e  share of to ta l fie ld  reco very , b u t to some e x ten t the  densest 
d rillin g  has been p rom pted  in  the  m ost p ro lific  p a rts  of fields. O ften  th e  m ore  ra p id ly  
fields are exp lo ited, the  less efficient are the  processes of o il re co ve ry . I n  a  con tinuous 
reservo ir, g iven  sufficient tim e, there  is no lim it , ap a rt from  stru ctu re  an d  o ther wells, 
to  the  area th a t  m a y  be d ra ined  b y  a  single w e ll. T h e  num ber of w e lls  d rilled  th e re ­
fore, should be determ ined  accord ing  to the  requ ired  ra te  of p rod uctio n  and  hr keeping  
w ith  the  safe ra te , so as to  p reven t con ing  and  channe lling  of gas and  w a te r  a ro u nd  the 
wells.

G as-oil ratios ten d  to be kep t d ow n  b y  slow  p rod uctio n  and  b y  sealing of gas-bearing 
stra ta . W i t h  the  la tte r  purpose in  v ie w , d ete rm ina tio n  of gas-oil con tacts b v  an a lys is  
of m u d  re turns is im p o rtan t. Bo ttom -ho le  pressure gauges, in  use since i930  e ive  
w a rn ing  of rap id  fa ll o f pressure if  w ith d ra w a l is in  excess of encroachm ent b y  w a te r  
d rive . Pe rm eab ilit ies  of the  p roducing  fo rm ations, ca lcu la ted  from  pressure and  p ro"
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duction d a ta  on  flow-tests are  also s ig n if ic a n t ; an d  p ro d u c t iv ity  ind ices p er pound  
pressure drop and  specific p ro d u c tiv it ie s  p e r foo t of sand  p rov id e  a  sound basis on 
w h ich the  p roduc ing  ab ilit ie s  of w e lls  m a y  be com pared. Too  g reat p ressure reduction  
m ay  resu lt in  d is t illa te  y ie ld s , since a  h yd ro ca rb o n  system  ex isting  as one phase m ay , 
owing to release of p ressure, g ive  rise to  a  two-phase system , in  w h ich  case the  liq u id  
phase, w ith  the  m ost va lu ab le  constituents, m a y  p ro ve  irrecoverab le . O th e r po in ts 
are th a t  w ith  low  rates of flow , g reater d ra inage ra d ii are to  be expected , w h ile  fine 
sands m a y  poss ib ly  be flooded b y  encroach ing  w a te r  m ore q u ick ly  th a n  coarse sands ; 
and th a t  a fte r  dam age b y  con ing  pro longed  sh u td ow n  som etim es leads to  reco very .

T he  trend  from  1931 to  1939 to w ard s w id e r spacing  and  regu lated  p rod uction  has 
been va lu ab le  from  the  p o in ts  of v ie w  of co n serva tion  and  to ta l y ie ld . A t  the  beg inn ing  
of the period  J .  R .  Su m an  ad vo ca ted  th a t  o n ly  w e lls  sufficient to de lineate  a  reservo ir 
should be d rilled , w ith  ad d itio n  o n ly  of w e lls  necessary to  com plete the  exhaustion . 
More re cen tly  L .  L .  F o le y  (1938) p u ts  the  sam e case, an d  em phasizes th e  d es irab ility  
of p roducing  s lo w ly  fro m  a  few  in it ia l  wells, so as to  determ ine the  ch ara cte r of the  
water-drive. I n  the  S a lt  C reek  an d  R o c k  R iv e r  fields of W yo m in g , an d  a t  C a t Creek, 
M ontana, expected  to ta l re co ve ry  w as n o t augm ented  b y  ad d it io n a l d r i l l in g ; and
J .  J .  Zo richak  has dem onstra ted  th a t  de layed  d r illin g  o ften  furn ishes a  large p ro ­
portion of d ry  holes, so in d ica tin g  the  efficiency of ex isting  w e l ls ; th is , of course, does 
not ap p ly  to lensing-sand reservo irs o r to  lim estones w ith  d iscontinuous poros ity . 
I n  gas-drive fields M . M u sk a t (1939) concludes th a t  l it t le  e x tra  re co ve ry  fro m  p e r ­
meable sands w o u ld  resu lt fro m  close-spacing ; b u t  th a t  fo r v e r y  t ig h t  sands spacing 
should be close enough to  o b ta in  ap prec iab le  re tu rn s  before w e ll p rod uctio n  drops below  
the economic lim it. A . L .

502.* V io la  W e ll-core  from  Sou th  D ako ta . C. E .  D ecker. Bull. Amer. A ss . Petrol. 
Geol., Ja n u a r y  1942,26 (1), 123-126.— N o r th  of th e  B la c k  H il ls ,  So u th  D ak o ta , the  base 
of a 487-ft. lim estone, a t  a  to ta l d ep th  of 7728 ft ., y ie ld s  Amplexograptus am plexicaulis 
(H a l l ), Climacograptus typi&alis crassim arginalis R u e d e m an  an d  D ecker, and  Callograptus 
sp. Th is  seems to be the  exact eq u iva len t o f a  ho rizon  150 ft . above  the  base of th e  V io la  
limestone (O rd o v ic ian ) in  its  th ickes t d eve lopm en t of 927 ft . on  W e s t  S p rin g  Creek, 
A rbuck le  M ounta ins . A .  L .

503.* “ Ortiz S a n d s to n e ”  and  “  G uarum en  Sandstone G roup .”  of North-Central 
Venezuela. M . K a m e n - K a y e . Bull. Amer. A ss. Petrol. Geol., Ja n u a r y  1942, 26 (1), 
126-133.— I t  is concluded  th a t  th e  O rtiz  sandstone, d ated  b y  R .  A .  L id d le  as L o w e r  
and M idd le  Eo cen e , is e ith e r w ith in  the  U p p e r  C retaceous-Paleocene d iv is io n  on 
account of its  associa tion w ith  U p p e r  Cretaceous d a rk  shales con ta in ing  am m onites, 
etc., or of post-Paleocene age and  uncon form ab le  upon, a lte rn a tiv e ly  d ow n th row n  
among beds of the  earlie r series.

South of the  steep ly  fo lded  area, w ith  th ru s tin g  from  the  no rth , in  w h ich  the  O rtiz  
occurs, there lies on e ith e r side of the  R io  G u a ru m en — a strike-stream — a b road  zone 
of sandstones w ith  s ilts  an d  c lays , of g reat th ickness an d  sim ple s tru ctu re , fo r w h ich  
the nam e of “  G u a ru m en  Sand sto ne  ”  is designated. O utcrops o ften  show  cliffs a 
few feet h igh and  surfaces w ith  ripp le-m arks w h ich  h a ve  up  to  as m u ch  as 10  cm . 
between crests. T h e  sand  is o f p u re  q uartz , w ith  quartz  cem ent and  lim o n itic  s ta in  ; 
and an y  fe lspar is a lte red  to  kao lin . P la n t  rem ains inc lude  leaves p ro b ab ly  of C assia  
and Longifolia, and  som etim es g ive  rise to lign ites. Som e of the  c la y s  y ie ld  m arin e  
molluscs ap p a ren tly  belong ing  to the  fam ilies  A rc id ae , T e llin id ae , an d  Led id ae , w h ilo  
Fo ram in ife ra  are re stric ted  to  the  arenaceous genera Ammobaculites, Trochammina, 
Haplophragmoides and  a  m ilio lid . T h e re  seem  to  be m arin e  lim estones nea r the  base 
of the G uarum en w ith  O rb ito id id ae  of Lepidocyclina typ e , p oss ib ly  belong ing  to the  
Upper Eo cen e- Lo w er O ligocene tran s itio n . I f  so, the  G u a ru m en  group  m a y  con tinue 
to a high Oligocene o r L o w e r  M iocene  horizon .

The G uarum en  sandstone p rov id es  a  re s tr ic te d  su ite  of h e a v y  m inera ls— zircon, 
rutile, tourm aline, garnet, none of w h ich  is ab u n d an t, a long  w ith  occasional anatase 
and v e ry  rare  ch lo rito id . T h e  s c a rc ity  of these suggests th a t  the  beds w ere  d erived  
from  a sed im en tary  source. F o r  th is  K a m e n - K a y e  looks sou thw ards to  th e  fe rru ­
ginous quartz ite  of the  R io  O rinoco , l ig h t ly  m etam orphosed  p oss ib ly  un der th e rm a l 
rather than  hyd ro th e rm a l cond itions, w h ich  m ig h t h a ve  supp lied  sm all consisten t
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am ounts of garnet. I n  the  n o rth  i t  is tho u gh t th a t  the  co as ta l schistose m assifs w ere 
no t up lifted  to a n y  im p o rtan t degree u n t il M id d le  M iocene  tim e. A . L .

504.* M cLo u th  Gas- and Oil-field, Je ffe rson  and Le ave n w o rth  Counties, Kansas.
W .  Lee . Bull. Amer. Ass. Petrol. Geol., J a n u a r y  1942, 26 (1 ), 133-135.— Closure of the 
M c L o u th  an tic line , in  the  Fo re s t C ity  basin , N orth-east K a n sa s , increases w ith  depth, 
and  the  s tru ctu ra l crest sh ifts south . M o st gas is o b ta in ed  fro m  th e  M c L o u th  sand 
a t  the  b o tto m  of the  Pe n n sy lv a n ia n , and  five  w e lls  also p rod uce  o il fro m  th is  zone. 
P ro d u c tio n  extends fa r  outside the  area  of closure, excep t w h e re  th e  sand  con ta in s c lay . 
T h e  w eathered  top  of the  M ississipp ian  y ie ld s  gas, an d  is lo c a lly  sa tu ra ted  w ith  oil, 
a lthough none has y e t  been recovered . Po ro u s  d o lo m ite  in  th e  und ifferen tia ted  
Bu rlin g to n - K e o k u k  lim estone p rov id es o il fro m  fo u r wells.

O n  31st N ovem b er, 1941, th irty-n in e  gas-wells h a d  been d rilled , w ith  productions 
o f a  q uarte r of a  m illio n  to 19 m illio n  cu. ft ./d ay , w h ils t  th e  to ta l aggregate in it ia l 
p roduction  of the  oil-wells d id  no t exceed 450 b r l./d ay  o f o il o f 24—25° B e .

O il-saturated  dolom ite  has been s tru ck  in  the  H u n to n  (U p p e r  D e vo n ia n ), an d  this 
suggests th a t  the  oil-source m a y  lie  be low  th e  to p  of th e  D e vo n ia n . T h e  basa l D e ­
vo n ian  is water-bearing, resting  on M a q u o k e ta  shale. A .  L .

505. Geology of A voye lles  and Rap ides Pa rishes [C en tra l L o u is ia n a ]. H .  N .  F isk .
Louisiana Geol. Surv., Bull., 18 (1940), 1-240.— D ep o s itio n  on  levees and  low lands b y  
flood-waters of the  M ississipp i an d  R e d  r ive rs  is described , an d  also th e  crevassing 
of the  levees, and  changes o f course w h e reb y  g reat stretches o f th e  r ive rs  m ay  be 
abandoned b y  the  m a in  stream , a ltho ug h  k e p t open  in  p a r t  b y  t r ib u ta r y  drainage 
entering  the a rcua te  channels. M ississipp i levees h a v e  a  backs lope  o f 6 ft./m l., and 
average about 3 m l. w ide. R e d  R iv e r  levees reach  ab o u t a  m ile  w id e , an d  slope a t 
about 10 ft./m l. M ean der loops of the  M ississipp i h a ve  a  m ax im u m  d iam ete r o f 7-9 m l., 
w h ile  fo r the  R e d  r iv e r  th is  is 2-3 m l.

I n  the  Ple istocene, a llu v ia l terraces tak e n  as in te rg la c ia l are  separated  b y  g lacia l 
epochs of entrenchm ent, the  fo u rth  an d  la s t of w h ich  ca rried  inc is io n  to  a  d ep th  well 
below  the  base of the  recen t a llu v iu m . T h e  P lio cen e  is m issing , b u t the  earlier 
Ka in ozo ic  h is to ry  is also of f lu v ia l deposits, un d e r th e  accu m u la tio n  o f w h ich  fro m  the 
sh ifting  m outh  of the  M ississipp i the  crust w as dow n-w arped . S tra n g e ly  enough, 
there  seems to be a  lim it  of c ru sta l bend ing  in  each  d ep ositiona l cy c le — of about 
3000 ft . I n  C en tra l L o u is ia n a  th is  applies to  (1) M id w a y  an d  S ab in e  (L o w e r  Eo cen e ) 
d e lta ic s ; (2) C la ibourne  to  V ick sb u rg  (M id d le  Eocene-O ligocene) an d  (3) C atah o u la  
(Lo w e r M iocene) up  to  Heterostegina m arls . I n  S o u th e rn  L o u is ia n a  M id d le  and 
U p p e r M iocene also aggregate 3000 ft., each ; an d  b o th  the  P le is tocen e  and  R e ce n t 
deposits, w here fu lly  developed , h a ve  ro u g h ly  the  sam e th ickness. E a c h  3000 ft. 
u n it is b u ilt  seaw ard  a long th e  m onoclm al flexure of the  preced ing  section. P r in c ip a l 
m arine advances to o k  p lace  in  the  U p p e r  C a tahou la , p r io r  to  the  ab u n d a n t incom ing 
of Rotalia beccarii, w h ich  su rv ives  w e ll in  b rack ish  w a ter, an d  in  the  F le m in g fo rm atio n  
(M iocene), w h ich  con ta ins, in  the  L e n a  m em ber, p yro c las tic  m a te r ia l flo a ted  fro m  a 
d istance. O u tcrops of the  la tte r  are  e ithe r su lphur-ye llow , or leached  to  a  w h ite  
co lour w ith  acco m pany ing  p rec ip ita t io n  of siliceous ca liche nodules fro m  th e  g round ­
w a ter. Com m on b rack ish  m olluscs from  the  Potámides matsoni Zone  of th e  F le m in g  
are  illu stra ted .

U n d e r  the  a l lu v ia l p la in  of the  R e d  r iv e r , the  C h en eyv ille  oil-field, R a p id e s  P a r ish , 
is localized o ve r a  p iercem en t ty p e  of sa lt dom e, above  w h ich  there  are  m a jo r rad ia t in g  
fau lts , an d  secondary fau lts  su hp ara lle l w ith  the  m arg in  of the  p lug . A l l  the  fau lts  
cu t the  Heterostegina Zone  of the  C a tahou la , b u t are p re-Q uaternary. P ro d u c tio n  
is from  the  Eo cen e , as in  the  larger, b u t close ly  com parab le  E o la  field, in  A vo ye lle s  
P a r ish , 3 m l. south of B u n k ie , w here  oil-sands h a ve  been logged in  the  Cockfie ld  
S p a rta , an d  W ilc o x . ^  j

506.* Eas te rn  Venezuelan  F ie lds Contribute to R eco rd  Y ie ld . J .  P .  O ’D o nn e ll. Oil 
Gas J . ,  12.3.42, 40 (44), 34.— D u rin g  1941 Ven ezu e la ’s o il p rod uctio n  am oun ted  to 
228,131,000 brl.— m ore th a n  1 0 %  of the  w o rld  to ta l. I n  1939 the  new  eastern  
fields w ith in  a  rad ius of 75 m l. in  M onagas and  A nzoategu i g ave  1-5% of the  country’s 
o u tp u t, b u t in  1941 th e y  g ave  1 6 % . O n ly  one of the  fields (O fic in a ) w as of im portance
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in 1938. Ju se p in , S a n  Jo a q u in  and  S a n ta  A n a  were added  to  the  p roduc ing  lis t in  
1939, an d  the  rest— G u ario , E l  R o b le , L e o n a , S a n ta  A n a  (T exas ), S a n ta  R o sa  and  
San ta  B a rb a ra — subsequently . Im p ro v e d  ou tle ts  fo r the  crude are  expected  to im pro ve  
the region’s o u tp u t.

Lag u n illas  an d  T ia  Ju a n a  g ave  m ore th a n  h a lf  o f V en ezu e la ’s o il in  1941.
Tab les show  the  crude-oil p rod uctio n  of Venezue la  b y  yea rs  since 1917, w ith  the  

percentages i t  has co n trib u ted  to th e  w o rld  to ta ls , an d  th e  to ta l an d  d a ily  p rod uctio n  
by fields in  1940 and  1941, w ith  the  sta tus of the  w e lls  a t  the  end  of 1941. G . D . H .

507.* Easte rn  Venezuelan F ie lds R a ise  P ro d u c t io n ; L a k e  A re a  D eclines. A no n . 
Oil 6 as J . ,  26.3.42, 40 (46), 75.— D u rin g  Ja n u a r y  1942 the  d a ily  o u tp u t in  E a s te rn  
Venezuela rose 6000 brl., w h ile  th a t  of the  L a k e  fields fe ll b y  42,119 b rl./d ay . T ia  
Ju a n a  took first p lace  w ith  a  m o n th ly  to ta l of 5,584,625 b rl., and  a ltoge th er the  L a k e  
fields produced a t  the  ra te  of 439,139 b rl./d ay . I n  the  east S a n ta  R o s a ’s o u tp u t w as 
three tim es the  D ecem ber 1941 figure. Increases in  Ja n u a r y  to o k  p lace  also a t  L a  
Paz, Mene G rande , M a ra , Q u ir iq u ire , O fic ina , Ju se p in , E l  R o b le , L eo n a , an d  G u ario . 
Shipping of o il began in  the  M u la ta  field.

A  tab le  g ives the  p rod uctio n  b y  fields an d  com panies in  Ja n u a r y  an d  D ecem ber 
1941, and Ja n u a r y  1942. G . D . H .

508.* A rkansas Sm ackover L im e  Poo ls have  La rg e  Sour-gas Reserves. A n o n . Oil 
Oas J . ,  26.3.42, 40 (46), 250.— D eve lo p m en t of the  Sm ack o ve r lime-fields in  Sou th e rn  
A rkansas began in  1937 a t  Sch u le r. Soon  d iscoveries w ere  m ade a t  M agn o lia , V illag e , 
Buckner, A t la n ta , D o rch ea t, M c K a m ie , an d  M acedon ia , the  las t th ree  being m a in ly  
gas-distillate fields. A l l  lie  sou th  of a m a jo r fa u lt  system  w h ich  runs south-west to 
Rodessa. E a r l y  in  1942 a  fie ld  w as found  n o rth  o f the  fa u lt  a t  M id w a y , in  w h ich  area 
the Sm ackover had  p rev io u s ly  been 'considered  t ig h t and  barren.

A ll  the fields are  on elongated  domes, g enera lly  trend ing  north-w est to south-east 
and tending to be en echelon.

The M c K a m ie  fie ld  no w  covers 3000 acres an d  g ives m a in ly  d is tilla te , a lthoug h  
there is a lit t le  o il in  the  b o tto m  of the  p a y . T h e  o rig ina l pressure w as 4365 lb./in. 
The p ay  is a t  8750-9070 ft., ave rag in g  105 ft . th ic k , w ith  an  estim ated  possib le re ­
covery of 225,000 m illio n  cu. ft . o f gas an d  18 m illio n  b rl. o f o il. D o rch ea t, covering  
2000 acres, has reserves o f 70,200 m illio n  cu. ft . o f gas, 17 m illio n  brl. of o il an d  4,050,000 
brl. of d istilla te . M aced o n ia  covers a  s im ila r area, an d  has ra th e r la rge r reserves of 
gas and d istilla te .

The Sm ackover lime-pools are be lieved  to be under w a te r  d r ive . G . D . H .

509.* Strategic Lo ca tio n  of W e lls  in  F la n k  Sands on Piercem ent-Type Sa lt  Dom es.
Anon. Oil Wkly, 4.2.42, 104 (10), 17.— T h e  w e lls  a round  a  sa lt dom e are genera lly  
located in  a  na rro w  band , 300-500 ft .  w ide, a ltho ug h  the  p ro d u c tive  zone is o ccas iona lly  
three-quarters of a  m ile  or m ore in  w id th . U s u a l ly  one flan k  is m ore p ro lific  th a n  the  
other. In d iv id u a l sands range 10-100 ft. or m ore in  th ickness, an d  there  m a y  be as 
m any as tw e n ty  sands, w h ich  o ften  d ip  a t  20-60°. T h e y  m a y  end  a t  the  sa lt o r a t  
fau lt gouge, w h ile  some m ay  end  a  short d istance  fro m  the  sa lt. Ir re g u la r  rad ia tin g  
faults freq uen tly  affect the  beds, th e  fau lt-p lanes being a t  tim es 25-50 ft . w id e  and  
giving rise to separate  reservo irs. T h e  oil-sands are  u su a lly  h ig h ly  porous and  
permeable, w ith  a  low  gas-oil ra tio . H y d ro s ta tic  head  is the  com m on d r iv in g  force for 
the oil.

The various possible w a y s  o f testing  the  flanks of salt-domes sa tis fa c to r ily  are 
briefly discussed, and  as regards w ild-ca tting  i t  is suggested th a t  w e lls  m a y  be deepened 
to new sands, or d ire c t io n a lly  d rilled  to w ard s  o r a w a y  fro m  the  sa lt in  search of new  
sands; wells m a y  be d rilled  to  te s t a  n ew  segm ent, o r on  domes w ith o u t p rev ious 
flank production. T h e  a im  shou ld  be to p ie rce  as m a n y  sands as possible so th a t  o il 
m ay be produced from  the  sands one a t  a  t im e  b y  sm all w o rko ve r jobs. G . D . H .

510.* San Ja c in to  S tr ik e  En co u rages  Coast W ilc o x  D rillin g . R .  R e a ve s . Oil Wkly,
9.2.42, 104 (10), 22.— R e c e n t ly  a  p rod ucer w as com p leted  in  the  W ilc o x  of the  M e rc y  
area of the  southern  t ip  of S a n  Ja c in to  C o u n ty . P re v io u s ly  a  nu m b er of wells, 
m ain ly  Cockfield  tests, h ad  found  o il an d  gas shows, b u t no com m erc ia l p rod uctio n  
in th is county.
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T h e  M e rc y  area has been seism ographed, an d  the  structu re , p ro b ab ly  a  fau l ed anti-
c line, is believed  t o  r u n  n o rth - e a s t  to  s o u t h - w e s t  fo r severa l m iles.

T h e  w e ll w as d rilled  to 8321 ft . and  perfora ted  a t  8273-8279 ft . A  24-hr. te s t g ave  
583 b rl. of 38-gravity o il th rough  a  ¿-in. choke w ith  a  gas-od ra t io  o f 771. T h e  
find  is on the  same line  as Shepherd , Segno, A ce  and  Jo e  s L a  e o e eas .

Vjr. D. ±1.

511.* Prospecting Tactics in  a  T o ta l- W a r Econ om y. E .  E .  R o sa ire . Oil Wkly, 9.3.42, 
105 ( 1 ), 13-18, 32.— N in e  steps seem to  be in vo lve d  in  a  co-ord inated  prospecting  
p rogram m e : (1) T h e  co llec tion  of a l l  p e rtin en t p rospecting  d a ta , an d  in fo rm atio n  
regard ing  the  access ib ility  of m arkets , com m unications, leasing, an d  the  prospecting  
h is to ry . (2) G eochem ica l reconnaissance, poss ib ly  on  a  m esh of one h a lf  m ile.
(3) Consideration of the  resu lts of geochem ical reconnaissance, an d  th e  selection 
of favou rab le  anom alies fo r deta iled  w o rk , h a v in g  regard  to the  geology and  area l 
ex ten t. (4) D e ta iled  geochem ical w o rk  using a  g rid  less th a n  one-quarter o r even 
less th a n  one-eighth of a  m ile . (5) Consideration  of the  d eta iled  geochem ica l w ork , 
an d  selection o f the  m ost su itab le  anom alies. (6 ) U se  of th e  re flec tion  seism ograph 
to  o b ta in  s tru c tu ra l in fo rm atio n  dow n to  dep ths w e ll b e lo w  p rob ab le  d r illin g  depth.
(7) E x a m in a t io n  o f re flection  d a ta  fo r closure, w edg ing, fa u ltin g , an d  v a r ia t io n  of 
s tru ctu re  w ith  depth. (8 ) S lim -hole d r illin g  to  o b ta in  lith o lo g ica l, h yd rocarb on , 
m icropalaeon to log ica l, an d  e lec tr ica l logs. (9) E x a m in a t io n  o f th e  ex p lo ra to ry  hole 
d a ta  to  select sites fo r p rod uctio n  tests an d  to  p red ic t p o in ts  fo r coring , p roduction , 
e tc. G . D . H .

512.* W e lls  D rillin g  off 4 0 %  since Ja n u a ry  1st. A n o n . Oil Wkly, 9.3.42, 105 (1),
33.— O n  1st M a rch , as a  consequence of la c k  o f m a te r ia ls  in  Ja n u a r y  a n d  F e b ru a ry , 
o n ly  2063 w e lls  w ere  a c tu a lly  d rillin g . O n  1st Ja n u a r y  the re  w ere  3453 w ells , and  on 
1st F e b ru a ry  the re  w ere  2,659 w ells  d rillin g . T h e  ou ts tan d in g  cu rta ilm e n t w as in  
Illin o is , w here  there  w ere  seventy-one on 1st M a rch  an d  298 o n  1st Ja n u a r y .

Tab les g ive  b y  states an d  d is tr ic ts  the  num bers of rigs in  o pera tio n  on  1st F e b ru a ry  
and  1st M a rch , 1942, an d  on  1st M a rch  1941, d eta ils  o f th e  a c t iv i t y  on  1st M a rch , 
1942; the  m o n th ly  com p letions fo r Ja n u a r y  an d  F e b ru a ry  1942, an d  fo r  F e b ru a ry  
1941 ; an d  the  types of com p letions in  Ja n u a r y  an d  F e b ru a ry  1942. G . D .  H .

513.* Second W e l l  Completed in  G uarico  Sta te . A n o n . Oil Wkly, 9.3.42, 105 (1).
48.— Mercedes 2 has been com pleted  a t  a  d ep th  of 5586 ft ., g iv in g  on test, 363 b rl. of 
35° A . P . I .  o il/day  th rou gh  a  ¿-in. choke. I t  lies ab o u t 130 m l. w es t of th e  E l  R o b le  
field, and  | m l. south  of M ercedes 1, w h ich  w as ab andoned  la s t sum m er as no n ­
com m ercia l. G . D . H .

514. Cephalopods from  the D ru m m u ck  Group of the G irv a n  D is tr ic t. C. T e ich e rt,
Trans. Oeol. Soc. Glasgow, 1940, 20 (1), 103-115.— T h e  d escrip tio n  o f Zitteloceras 
costatum an d  Neumatoceras drummuckense fro m  the  A sh g illia n  (U p p e r  O rd o v ic ian ) 
of Sco tland  constitu tes the  first record  of these w e ll-know n  A m e r ic a n  genera from  
Eu ro p e . N . drummuckense is closest to  N . milleri Fo e rs te  fro m  th e  p ro b ab ly  pre- 
R ich m o n d  base of the  B ig h o rn  fo rm atio n  in  W y o m in g . A n o th e r  G ir v a n  species, 
Diestoceras lamonti, does no t h a ve  close affin ities w ith  a n y  A m e r ic a n  m em ber of the 
genus, w h ich  ranges fro m  B la c k  R iv e r  to  R ich m o n d , b u t is m ost n e a r ly  re la ted  to
D. acuminatum  S tra n d  fro m  E ta g e  5a of Oslo. T e ic h e rt ’s D . scoticum  resem bles
D. isotelorum S tra n d  fro m  horizon  4dy an d  ce rta in  species fro m  P e rcé , Q uebec, and 
A n tico sti. A  fragm en t described as Gyrtorizocerast sp. ind . fro m  G ir v a n  m a y  even  
belong to Manitoulinoceras o r Richardsonoceras, a t  p resent w e ll k n o w n  fro m  the 
O rd o v ic ian  of N o rth  A m erica . A  L

515. Subsurface Geology and O il and Gas Resources of Osage County, O k lahom a. 
„ •  Townships 28 N orth , Ranges 10 and 11 Ea s t, and  Tow nsh ip  29 N orth , Ranges

9 to 11 Eas t. H .  B .  G oodrich , L .  E .  K e n n e d y , an d  O . Le a th e ro ck . U .S . Dept. Inter., 
Geol. Surv. Bull., 900-F, 1940, 2 0 9 -2 3 6 .-O ve r 1000 w e lls  h a ve  been d rilled  in  th is 
p a rt of North-eastern Osage C o un ty , and  p rod uctio n  is fro m  e igh t zones a t  dep ths 
of from  475 ft. to about 2000 ft. These are  in  S iliceous lim e  (O rd o v ic ian ), a t  the  Missis-
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sippi lime-Burgess sand unconformity, and in six Pennsylvanian sands, among which 
the Wayside, Weiser, and Peru are the most important. The regional dipt as ob­
served from the Oswego lime (Pennsylvanian), is westward at 25 ft./ml., interrupted 
by domes that become more pronounced at depth and that have crests offset from their 
positions in the surface structures. Deepening and extension of existing fields are 
indicated, but few entirely new localities deserve to be tested. In some localities 
repressuring is being proceeded with. A. L.

Drilling.
516.* Drilling Methods at Chapel Hill. T. P. Sanders. Oil Gas J .,  12.3.42, 40 (44), 37. 
—Universal difficulties have been found in drilling the Chapel Hill field of Smith 
County, East Texas. A surprisingly large number of the wells, ranging in depth 
from 5700 to 8500 ft., have experienced very costly fishing jobs, despite the fact that 
all ordinary precautions have been taken to guard against sticking of the drill-pipe. 
Experience gained in the 3 J years since the first well was completed has led to the 
introduction of remedies that appear to be successful in overcoming the most serious 
problems, but as yet there is no general acceptance of the innovations, and compara­
tively little uniformity in the practices of the drilling firms participating.

Principal trouble is credited to key seating of the hole by the drill-pipe, particularly 
in the alternating lime and shale sections. To solve this problem one company 
followed the practice of increasing the size of the hole drilled down to the Austin 
Chalk. Thus, the new programme requires no additional casing, gives the same pro­
tection to the fresh-water sands, and provides a  much larger hole through the trouble­
some portion of the strata.

There are several ways in which a larger hole serves to eliminate key seating. 
First, the greater clearance minimizes the effect of small direction changes if the general 
course of the hole is vertical, and the result is that lateral forces tending to force the 
drill-pipe against the walls of the hole may be eliminated. Second, the reduction of 
fluid velocity due to greater area helps to prevent enlargement of the hole in the soft- 
shale intervals. Third, if a key seat is formed, there will be less likelihood that the 
drill assembly will be forced into it while the pipe is being pulled. The practice seems 
to be a success.

Some operators in the Chapel Hill field have successfully avoided stuck drill-pipe 
^without resorting to the method described above. As a rule these individuals depend 
on careful pulling of the pipe to avoid getting stuck. All holes drilled in the field 
appear to have tight places where the pipe will become stuck if pulled rapidly. The 
fact that it can be worked through these places if care is taken in pulling supports 
the belief that key seating is the cause of the trouble.

Practically all wells in the field have been drilled with carefully controlled m ud; 
hence it appears unlikely that stuck pipe has been caused by thick filter-cake on the 
walls in any great number of cases. Water-loss tests are performed regularly at most 
rigs, the mud is kept alkaline, and the weight is maintained at approximately 10-2 
Ib./gal., with viscosity usually in the neighbourhood of 24. One operator reports good 
results from use of common baking-soda in treating mud that has become cement 
contaminated. It  is stated that cement bubbles are quickly knocked out by addition 
of the soda.

The number of bits required for an 8300-ft. well indicates the hardness of the lower 
formations. Even when the 12J-in. hole was drilled to 2800 ft., the record of a typical 
well shows that two 12$-in. rock-bits were required for drilling that interval, as 
compared with thirty-six 8f-in. rock-bits from 2800 ft. to the total depth. However, 
one operator at present drilling expects to complete his well with a total of twenty- 
eight bits, which would represent a  considerable reduction in rock-bit costs. Dual 
slim-hole completion is discussed. A. H. N.

517.* High Gas Pressure Controlled. N. Williams. Oil Gas J . ,  26.3.42. 40 (46), 
229.—Abnormal gas pressures, among the highest yet recorded in the lower Texas 
Gulf Coast district, and caving shales combined to create unusually difficult conditions 
for a company in the drilling of its 2 Stillwell, recently completed as the discovery 
well of Yegua production in the Alice field, Jim  Wells County. On several occasions 
operators were threatened with serious blow-outs and loss of hole, and in the completion



of the well, the drill-pipe, stuck by bridging and caving of the shales, was left m the hole 
because of the hazards involved in attempting to recover it under existing high

[escribed.
A. H. N.
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P The operations involved in drilling and controlling the well are briefly described.

518.* Caliper Logging. C. P. Parsons. Oil Wkly, 2.3.42, 104 (13), 23. Paper 
Presented before American Petroleum Institute.—Caliper logging is a  practice of measur­
ing the variations in diameter of the open hole. The number of cases where caliper 
logging is of service is great, and the paper details some of them. Starting with the 
grass roots in a well to be drilled in the Gulf Coast, for instance, the first problem in 
which the diameter of the hole is involved is where to set surface casing. The physical 
measurement obtained by caliper logging not only assists in determining the proper 
depth for setting surface casing, but is the only way of determining how much cement 
will be required to fill the space behind the casing. It  may not be necessary to run a 
caliper log in every well for this purpose, but enough of them could be run to establish 
a casing and cementing programme in the early development of a  field.

Another problem is the failure of tool-joints due to excessive wobble of the drill- 
string. This has a definite relation to the size of the open hole. Future progress 
in deeper drilling is partly dependent on solving this problem. So far the problem 
has been studied from the standpoint of materials and design used in the drill-string. 
Caliper logging now makes it possible to study the relation of the varying sizes of open 
hole to the wobble of the drill-string, and to study results of various drilling techniques. 
Other problems are connected with completion, gravel packing, plugging back, etc.

The caliper is run into a well with the arms in closed position, and when it reaches 
the bottom of the well or some other level where caliper logging is to begin, the arms 
are released by an electrical means and opened by spring tension. The four arms 
are mechanically independent of each other. The caliper is run into a well on an electric 
cable. When it is pulled upward through the open hole, the four arms ride gently 
against the wall of the open hole. The variations in diameter of the well are measured 
by electrical means connected to the upper ends of the arms, and the recording is 
made directly in inches at the surface. Measurements are obtained at rates up to 
100 ft./minute, depending on conditions in a  well. I t  is not necessary to remove the 
drilling mud, oil, or water from the open hole, as they do not affect the operation.

Several typical caliper logs are given as illustrations. An interesting case is one of a 
10,000-ft. well made before running in casting. The purpose of running this log was 
to determine the volumetric capacity of the space which would be behind the casing, 
so that the proper amount of cement could be used to cover the H aas sand and Tate 
sand located upward in the hole, and which later may be produced by perforating 
the casing. According to calculations based on the size of the bit which drilled the 
hole and the O.D. of the casing, it would require only 400 sacks to fill the annular 
space up to the proper level. According to caliper measurement, it required 1250 
sacks. Previous wells drilled in the same field failed to get proper fill-up, and several 
squeeze jobs were necessary to repair a condition which was attributed to channelling. 
The caliper log shows that the 525 sacks plus the usual amount donated to the hole 
would scarcely reach the upper sands. A thermal log taken after the casing was 
cemented with the 1250 sacks calculated from the caliper log, showed that the cement 
reached its intended height. A. H. N.

519.* Abandoned Wells Can Be Reclaimed. F . R . Cozens. Oil Wkly, 6.4.42, 105 (5),
34.—Methods of plugging abandoned wells, to prevent the entry of water to the pay, 
with a view to their reclamation later, are described. After the final section of casing 
has been removed from the hole, a block of wood about 4 ft. in length, circular in 
shape, and with a diameter slightly larger than that of the bore-hole is brought to the 
job. Lengthwise, through the centre of this block or core, a short piece of pipe is 
driven (3 ft. is the average length). The core, with pipe extending upward, is then 
pressed into the mouth of the salvagod well, and driven down until the top of the pipe 
is about 3 ft. below the surface of the ground. Earth is firmly tamped down upon 
this core, which now becomes a bridge, until the hole is filled level with the surface, 
and the abandonment job is completed.

Later, when, in the course of months or years, it is decided to reopen this abandoned
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well, the recovery operator locates the spot, and by digging away the tamping, un­
covers the p ipe.' A plumb-bob and line inserted in the pipe-top reveals the exact 
centre of the old well, and drilling equipment is rigged accordingly. The wood plug 
or core is easily broken up by the drill, and from thence on, the hole is usually found 
remarkably free of spoil. In a test reopening of thirty-three abandoned wells in South­
eastern Ohio, the amount of cavings or spoil averaged less than 40 ft./lOOO ft. of hole. 
Ten of these wells had been abandoned for five years and longer. Where pieces of former 
pumping equipment are known to be in the hole, the reopening problem is more 
difficult; but if a record of the well, with accurate measurements, has been kept, it is 
usually possible to force the obstruction into the walls with the drill, and after so doing 
use casing of smaller diameter. Some operators equip such wells with heavy-weight 
2-inch tubing, bedded in cement at the top of the pay-sand. A. H. N.

520.* Central Mud Plant Provides Drilling Fluid for Marine Locations. G. B. Nicholson, 
Oil Wkly, 13.4.42, 105 (6), 15-18.—In marine locations, often isolated, and where 
procuring fresh water is costly and inconvenient, mud requirements are effectively 
supplied for the Texas Company by output from a mud plant and storage system 
located in a central site, and furnishing incidental mud requirements of rigs drilling 
in waters of the bays and inlets of the region. Special barges deliver mud of specified 
weight and viscosity to rigs, relieving drilling crews of mixing, as well as eliminating 
expense of providing fresh water supplies and special mud-storing installations on 
drilling barges.

Products of the plant consist of lighter muds or clays, used in drilling shallow or 
low-pressure wells. Chemical and specialized muds are mixed on drilling barges 
as conditions warrant, and all barges are equipped for mixing and storing such muds 
when needed. Light drilling fluids made of native clays and having characteristics 
adaptable for ordinary conditions, nowever, are stored in the terminal, and have a 
widespread use. Mobility of mud-delivery barges allows rapid movement to rigs 
where mud is shipped, and appropriate pumps for emptying tanks, moving mud to 
barges, and transferring it to drilling barges are provided. Excavation for, and con­
veying of, mud by a  400-ft. belt conveyor are described, with details of mud pro­
cessing and storage.

When the plant is in full operation, six men are employed to dig and mix mud. 
Four men work in the excavation pit near the belt, shovelling mud and placing large 
lumps on the conveyor for carrying to the cutting machine ; one man operates the 
engine governing the cutting and the pumps, whilst the sixth is stationed at the strainers 
to keep the meshes clean and uncongested and to test the fluid prior to its storage. 
When operating at full capacity, the plant produces about 350 brls. of 10J lb. mud 
daily.

Cost of the mud is low, in recent production amounting to only cents./brl., 
although it is estimated that present cost has increased to 11 or 12 cents/brl. Initial 
investment was small, and upkeep is kept at a minimum by operating the plant 
only at intervals sufficient to keep the tanks filled. Mobility of barges permits rapid 
and economical distribution of mud to rigs, relieving drilling crews of mixing light mud, 
leaving them only the task of preparing special muds for extrme drilling conditions.

A. H. N.

521.* Directional Drilling Deflects Hole into Productive Zone. C. C. Pryor. Petrol. 
Engr, March 1942, 13 (6), 31-32.—Failure to find production on a lease in an East 
Texas field recently led one operator to resort to directional drilling to find a pro­
ductive zone. Although deflection of the hole from an unproductive to a productive 
portion of a lease is common practice in these days of modem scientific drilling, the 
cost of an abandoned hole, which may include casing lost in the hole, besides the cost 
of drilling machinery and materials and the scarcity of labour, is entirely prohibitive 
in the present national emergency.

As a result of deflecting the direction of the well, there was no lost casing, drilling 
time, or machinery. There was an increase in drilling time of approximately 14 days, 
plus the cost of directional drilling service; but final completion of the well as a pro­
ducer at a cost of approximately one-third more than a vertically-drilled well was 
regarded as ample compensation.

The procedure and results are given in some detail, and are illustrated. A. H. N.
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522.* Orientation of Conventionally Recovered Cores. W. A. Sawdon. Petrol. Engr. 
March 1942, 13 (6), 46.—Polar core orientation is a  magnetic method based on the fact 
that a certain amount of polarity from the earth’s magnetic field has been acquired 
and retained by many formations. This phenomenon is especially true of formations 
such as sand and shale, the materials becoming oriented when settling into beds, 
and probably becoming further magnetized during the long period extending from the 
time they were laid down to the present. Utilizing this polarity of cores that have 
been taken in formations of this kind, the magnetic north and south of the core is 
determined with reference to the dip and strike, as shown by the bedding planes of the 
core, and the true direction of the dip and strike then computed.

There are, however, many cores from formations such as pure limestones, diatomites, 
anhydrites, and dolomites that show no polarity. Cores taken exclusively from such 
formations cannot, of course, be oriented by the polar method. In some cases, how­
ever, limestones will have shale-breaks, and cores containing such shale partings 
will frequently have sufficient polarity to be oriented.

Either old or new cores can be tested by polar core orientation, so long as the cores 
are in good condition. Fresh cores are, of course, preferable, but so long as a core 
has not been exposed to magnetic influences sufficient to distort or destroy the residual 
polarity, reliable orientation can be made. Cores several years old have been tested 
with good results. The core must disclose a clearly defined bedding plane, and 
should be not less than 1 in. diameter and 2 J  in. long. I t  can be taken with any type 
of coring equipment, but its top should be marked as soon as recovered, to avoid 
mistakes. After marking the dip and strike on the smooth, cylindrical core, it is 
placed in the core-holder and, after being accurately centred in direct alignment with 
the magnetic system, is rotated by means of a  driving-gear that revolves the core 360° 
in synchronism with a drum, on which sensitized paper records by reflected light the 
magnetic reaction caused by the polarity of the core. This record is shown by a 
solid line on a chart. The core is then reversed end for end in the core-holder and ro­
tated in the opposite direction, during which the “  reverse run ”  is recorded with a 
broken line. When the record curves are flat and show no resemblance to a sine curve, 
the core is weakly polarized, and will often have to be re-run with the core closer to 
the magnet, in order to pick-up the weak field.

To interpret the curves, an arbitrary reference line is used as the abscissa, and a 
“  resultant curve ”  plotted by subtracting graphically the reverse curve from the 
forward run. The purpose of this subtraction is to cancel out the effect of susceptibility. 
The resultant curve is then read by locating a 180° segment between the slopes of the 
curve, this segment being taken parallel to the abscissa. Magnetic south is at the 
intersection of this segment with the down-slope of the curve, magnetic north being 
at the intersection with the up-slope. As the beginning of the curve corresponds with 
the zero line marked on the core, the magnetic south is the number of degrees measured 
from the left end of the curve to the point marked “  South.”  A. H. N.

523.* Factors Influencing Electrical Resistivity of Drilling Fluids. J .  E . Sherborne 
and W. M. Newton. Petrol. Tech., March 1942, A.I.M.M.E. Tech. Pub. No. 1466, 
1-17-—The resistivity of the drilling mud and its filtrate can appreciably affect the 
electrical logs. Thus the self potential curve for a  given well showed negligible 
variation with depth, using a  mud of 0-8 metre-ohm resistivity, but a second run 
using a 2 0 metre-ohm mud produced a much-improved log.

Tests on five muds commonly employed in California showed the following features :
(1) The effect of raising the temperature from 80° F . to 180° F . is to decrease the 
resistivity of [the mud or filtrate by about 50%. The same is roughly true for 
chemically treated muds. (2) In most cases the resistivity of the mud approximates 
closely to that of its filtrate. (3) The change in mud resistivity caused by the addition 
of a given amount of a chemical is not the same for each mud.' Electrolytes lower the 
resistivity, and so tend to reduce the sensitivity of the logs, whereas non-electrolytes 
have little effect. (4) The resistivity of a native mud is approximately that to be 
expected from its sodium chloride content. (5) Weighting materials such as barytes 
and limestone tend to raise the resistivity of drilling mud, while cement and the sodium 
bicarbonate used for treating the cement-contaminated mud reduce the resistivity.

G. D. H.



524. Patents on Drilling. W. J .  Travers, Jr . U.S.P. 2,274,756, 3.3.41. Appl.
23.9.40. Cementing tool on tubular members.

A. D. Stoddard. U.S.P. 2,274,940, 3.3.42. Appl. 5.9.39. Squeeze cementing of 
wells device, including a packer.

J .  H. Schreiber. U.S.P. 2,274,271, 3.3.42. »Appl. 3.6.40. Joint breaker and 
cathead arrangement.

A. Boynton. U .S.P. 2,275,4^8, 10.3.42. Appl. 17.7.39. Threadless drill-pipe.

J .  Neufeld. U.S.P. 2,275,456, 10.3.42. Appl. 7.6.39. Method and apparatus
for radioactive investigation of drill-holes.

D. Scaramucci. U .S.P. 2,275,473, 10.3.41. Appl. 11.7.39. Well-cementing
apparatus, consisting of an electrical sounding device for use in liquids.

D. Scaramucci. U .S.P. 2,275,474, 10.3.42. Appl. 13.7.39. Measuring apparatus
for determining the depth of oil-wells or the like.

H. B. Robbins. U.S.P. 2,275,655, 10.3.42. Appl. 16.11.40. Means for cementing 
wells using a retainer.

R. T. Cloud. U.S.P. 2,275,736, 10.3.42. Appl. 14.2.40. Seismic wave velocity
well logging.

R. E. Fearon. U .S.P. 2,275,747, 10.3.42. Appl. 27.12.39. Well-survey method 
and apparatus using an ionization chamber.

R. E. Fearon. U .S.P. 2,275,748, 10.3.42. Appl. 28.3.40. Well-surveying method
and apparatus using a-particles.

W. A. Abegg. U.S.P. 2,275,813, 10.3.42. Appl. 3.10.39. Bushing supporting
means for oil-well rigs.

J .  A. Zublin. U .S.P. 2,275,832, 10.3.42. Appl. 29.1.41. Apparatus for rotary 
drilling consisting of a bit.

S. C. Fietinghoff, A. R. Maier, C. F. V. Loozen. U .S.P. 2,275,895, 10.3.42. Appl.
11.1.40. Oil-bath rotary.

F. L. Le Bus. U.S.P. 2,275,911, 10.3.42. Appl. 14.2.41. Retriever tool for oil- 
wells.

R. C. Baker. U .S.P. 2,275,937, 10.3.42. Appl. 11.1.41. Cementing device for 
well casing.

R. C. Baker. U .S.P. 2,275,938, 10.3.42. Appl. 11.1.41. Control-valve (for 
circulating joints).

R. C. Baker. U.S.P. 2,275,939, 10.3.42. Appl. 4.3.41. Casing scraper with 
sliding blades.

R. O. Childers. U .S.P. 2,275,946, 10.3.42. Appl. 16.5.41. Device for removing
casing sections.

E. F. Hannon, Jr . U .S.P. 2,275,960, 10.3.42. Appl. 17.6.40. Fishing apparatus 
for well tools.

J .  E. Brautly. U.S.P. 2,276,016, 10.3.42. Appl. 22.3.40. Hydraulic well-drilling 
apparatus for rotating, raising and lowering a drill-pipe.

C. E. Werensch. U .S.P. 2,276,075, 10.3.42. Appl. 14.10.39. Drilling-fluid using 
comminuted magnetic solids.

R. R. Bloss. U .S.P. 2,276, 561, 17.3.42. Appl. 5.6.39. Rotary drilling-machine.

C. H. Johnson. U .S.P. 2,277,110, 24.3.42. Appl. 31.12.38. Method of determin­
ing where pipe is stuck in well.
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C. E. V. Stone and A. E. Johnson. U.S.P. 2,277,188, 24.3.42. Appl. 12.8.39. 
Portable pipe-straightener.

A. M. Graham. U.S.P. 2,277,397, 24.3.42. Appl. 15.1.40. Hose and hose- 
connector construction.

P. F. Murray. U.S.P. 2,277,50(1, 24.3.42. Appl. 20.9.39. Casing or drill-pipe 
spinning rope.

P. F . Murray. U.S.P. 2,277,501, 24.3.42. Appl. 28.12.40. Slush-pump piston.

L. A. Courier. U.S.P. 2,277,510, 24.3.42. Appl. 2.1.41. Cementing head in 
combination with a well-casing.

W. F. Carothers. U.S.P. 2,277,580, 24.3.42. Appl. 28.7.41. Combination wash- 
over and cutting tool. A- H. N.

Production.
525.* Illinois Production Depends on High Discovery Rate. W. V. Howard. Oil
Gas J .,  26.2.42, 40 (42), 42.—During five years 118 new fields have been found in 
Illinois, and the production rose almost to 15,000,000 brl. in Ju ly  1940, with a decline 
to about 5,000,000 by the end of that year. A number of discoveries in 1941 raised 
the figure to over 12,000,000 brl./month, but the production is now nearer
10,000,000 brl.

Fifty-seven of the 118 fields have fewer than ten producing wells, and until the end 
of 1940 80% of the oil came from eleven major fields.

The first major discovery was Clay City, followed quickly by Noble. Centralia 
and Louden also were discovered in 1937, although they were not of importance in 
that year. Centralia proved its potentialities in the middle of 1940, when, with 
Louden and the other 1937 discoveries, it gave 5,700,000 brl. of oil. The old fields 
were then giving about 3,000,000 brl./month in December. Salem was the only 
major producer found in 1938, and almost immediately it became an important factor, 
at its peak topping the 6,000,000 brl./month mark. It  declined quickly to less than a 
third of its peak.

The 1939 discoveries were some months before becoming important—Tonti, Griffin, 
Keensburg and Dundas. These were developed slowly, and the same is true of New 
Harmony. As a consequence they have not declined markedly.

Hoodville developed rapidly in 1940. Benton, Rural Hill, Johnsonville, and 
Parkersburg had rapid rises, and were responsible for 25% of the Illinois output at 
the end of 1941.

Graphs show the Illinois production in the period 1937-1941, with the discovery 
date and production of the major fields. G. D. H.

526.* South Jennings Distillate Plant Features High-Pressure Control. N. Williams.
Oil Gas J .,  19.3.42, 40 (45), 39.—Production of the field is obtained from three deep 
sands, one at 8600-8700 ft., the second at 8800 ft., and the third at 9500 ft. Gas is 
being returned only to the shallower horizon, in which pressure is from 3200 to 3250 lb. 
Pressure of the 9500 ft. sand is above 5200 lb., as recorded at well-head, and is one of the 
highest pressures yet encountered on the Gulf Coast. This sand is being drawn 
on at present to supply additional volume of gas above cycling needs that is required 
to meet gas sale demand. The 8800-ft. sand is not producing at present, but will be 
used later to supply gas-sales demand.

There are three producing wells for the 8600-ft. sand and two for the 9500-ft. sand. 
Separate 4-in. flow-lines for each lead directly from the wells to the plant. All 
production is controlled through a  central choke and regulator installation at the plant 
inlet. Each well is equipped with a double-acting pressure-controlled valve installed 
on the flow-line at the Christmas tree, which operates to close the well in the event of any 
increase or decrease in back pressure from fixed limits. To shut in any producer it is 
only necessary to close the control on that particular well at the central regulator 
station. A rupture in a flow-line, causing a decrease in the pressure on the line, 
would likewise automatically shut in the well.

236 A  a b s t r a c t s .
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All fiow-lines discharge into a  common header to the plant intake line. Reducing 
regulators on the 5200-lb. flow-lines from the two 9500-ft. sand wells ahead of the 
header effect an initial fall in pressure of this gas to equalise with the 3200-lb. gas from 
the 8600-ft. sand-wells. Mixing of the expanded high-pressure gas with the somewhat 
warmer normal 3200-lb. gas not only lessens the chance of freezing that might result 
in expansion of the high-pressure gas, but also cools the 3200 lb.-gas.

The working data of the plant, including pressures, temperatures, quantities of 
fluids, and features of design, are described and illustrated. Items of equipment 
such as pumps, control instruments, and prime movers are also described. Plant 
power is derived from steam, and cooling water is obtained from deep wells.

A. H. N.

527.* Thermal Logging of Producing Oil-Wells. C. R. Dale. Oil Gas 19.3.42, 
40 (45), 49. Paper Presented before American Petroleum Institute.—The geothermal 
gradient varies in different areas and, in fact, may vary in different parts of the same 
structure. Also there is evidence to show that the geothermal gradient may not 
remain throughout the producing life of a field.

The normal geothermal gradient of a producing well is subject to change from a 
variety of conditions which may exist at points in the well. The anomalies recorded 
in a thermal log are indicative of these conditions. An interpretation of the log in the 
light of all other available information concerning the well shows the nature of the 
conditions and suggests the remedy or manner of taking advantage of them.

A number of different temperature-recording instruments have been developed for 
use in oil-wells. In general, they are of two types : those which record the temperature 
at successive stations, the instrument being held stationary in the well during re­
cording, and those which produce a continuous record while the instrument is being 
lowered or raised at a constant controlled speed. Requirements of such instruments 
are : m in im u m  thermal lag, sensitivity to temperature change of 0-2° F., and accuracy 
to within Io F. from actual temperature. A photographic instrument which can be 
mn on a piano wire at a speed of 2000 ft./hr. utilizes the twisting moment of a bi­
metallic helical coil, which, on change of temperature, winds or unwinds to a variable 
degree, and thus changes the length of a  beam of light on a photographic plate. The 
image is later projected and magnified by a special projector.

In interpreting the data, each well must be considered as an individual problem, 
and all other information pertaining to it should be correlated with the temperature 
record in making interpretations. Well conditions under which the temperature 
record is taken are often as important as the accuracy of the recording instrument. 
Careful control of the well conditions must be exercised in order that the anomalies 
may be localized and developed in sufficient magnitude.

Where it is known, the normal geothermal gradient for the field can often be used 
as a basis for m aking an interpretation of the anomalies observed in the record. How­
ever, owing to the variations in geothermal gradient that may occur in various parts 
of the structure or during the producing fife of the field, it may be necessary to make 
two traverses, one while the well is flowing, and the second after the well has been shut 
in for a period of 24 hrs. This practice has produced excellent results in locating the 
source of water, gas, and oil production, and in tracing the migration of fluids between 
zones. Each of these troubles is discussed separately. A. H. N.

528.* Automatic Tank-Battery Control Simplifies Lease Operation. H. F . Simons. 
Oil Gas J .,  26.3.42, 40 (46), 227-228.—Use of a centrally located tank battery for the 
production from a large group of wells greatly increases the efficiency of the operation. 
Through the installation of automatic controls, the pumper on a lease in the Burbank, 
Oklahoma, field is allowed more time for duties away from the tank battery. The 
installation described includes ten tanks of 1000 brls. capacity each, and handles 
approximately 4600 brls. of oil/day.

Principal advantages of such an automatic system are that it fills the desired tank 
and automatically switches the production to the next empty tank, and so on, until 
all tanks have been filled. The cycle must then be automatically repeated, as some 
of the tanks will have been emptied into the pipe-line in the meantime. The system 
must also provide for the selection of a particular tank to be filled, and must have some 
reserve space for an emergency when all operating tanks happen to be full.
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Through the installation of an electric control system, it is possible to fill and empty 
the tanks of a certain lease without any danger of overflowing the tank, or backing 
oil up into the separator, or losing any production. It  is totally and completely 
automatic, and, so far as is known, is the only system of its kmd m existence. Principal 
parts of the system are high- and low-limit automatic liquid-level control switches, 
electrically operated hydraulic valves and holding circuit relays, and a master control 
panel. These are described and illustrated. A. H. N.

529.* Improvements in the Treatment of Crude Oil-Water Emulsions. R. C. Buchan.
Oil Wkly, 2.3.42. 104 (13), 27. Paper Presented before American Petroleum Institute.— 
The theory of treating oil-field emulsions when reduced to its simplest concept shows 
that two things must be done, e.g., first, the water globules must be coalesced ; and, 
second, the water and oil must be separated. The main factors that affect the first 
include : (1) the physico-chemical conditions, (2) the temperature, (3) time.

Assuming that coalescence is practically complete, the main factors that affect the 
second include : (1) the degree of agitation in the settling chamber, (2) the.temperature, 
(3) time.

The companies which manufacture treating chemicals have maintained a vigorous 
research programme in recent years, and better chemicals are available than at any 
previous time. Some of this work is necessarily done in field laboratories, often 
housed in trailers, in order that fresh emulsions can be studied on the lease. These 
newer chemicals have been a help in several ways. I t  has become possible, in cases 
where it is desirable, to eliminate heating in several fields by using suitable treating 
compounds. They have generally reduced the time necessary for the completion 
of their action on emulsions, thereby reducing the size of settling tanks ; or, in existing 
plants, they obtain a lowering of the impurities content of treated oil. There are some 
physical and mechanical problems in treating that can never be overcome by chemical 
means ; but, on the other hand, it is thought that too often the chemical consumption 
is criticised while equipment design weaknesses that can be corrected are disregarded.

The author discusses the improvements made during the last several years in the 
art of handling and treating oil-field emulsions. These improvements include wider 
dissemination of knowledge of the subject, better chemicals, and new equipment, 
most of which was designed for this particular work. The definite but very limited 
present application of superdehydration and desalting in the field is summarized, the 
separation of gas in emulsion-treating plants is briefly discussed and the need for 
continuous study pointed out. A. H. N.

530.* Multiple-Zone Completions. E . O. Bennett. Oil Wkly, 9.3.42, 105 (1), 22.
Paper Presented before American Petroleum Institute.—Multiple-zone completions 
may be made with more than two zones producing simultaneously into the same 
well. In this discussion only two such formations have been considered, and the 
equipment discussed has been designed for and limited to dual completions. The 
same principles and practices developed for dual completions may be applied to 
triple-zone completions. After a brief discussion of the problem in general, pumping 
of multiple-zone wells is discussed in detail. Dual pumping wells may be placed in 
several classifications, as follows : (1) A single pump and packer installation where the 
formations above and below the packer are pumped intermittently by the same pump.
(2) A double pump with single or double prime {mover where two zones are pumped 
simultaneously. (3) A single pump in one of two zones with natural flow from the 
other. (4) The gas lifting of two zones simultaneously. (5) The gas lifting of either 
of two zones while pumping the other. (6) The pumping of one zone while injecting 
gas into the second. (7) The gas lifting of one zone while injecting gas into the other. 
Each of these systems is discussed.

The completion steps taken in multiple-zone wells are discussod and the equipment 
used described and illustrated. When producing a  dually completed well, care should 
be used to see that rates of flow from an upper sand do not occur with velocity sufficient 
to cut the tubing by a jetting action of fluids through the upper zone perforations. 
The use of a synthetic rubber sleeve over the tubing opposite such entrance ports will 
protect it from cutting out.

A summary of the advantages of multiple-zone completions, properly carried out 
by qualified operators, is set o u t: (1) Dual completions save approximately 50%
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of the steel required to drill two separate wells to the corresponding zones. During 
the war emergency this steel is needed. (2) Dual completions will, in certain strategic 
areas, permit the most oil to be recovered per ton of steel used, and will help to keep 
up allowable requirements, so badly needed at this time. (3) Two-zone completions 
will permit the draining of thin sands which would otherwise not produce enough 
oil to justify the drilling of a  well. (4) An edge-well that would not be drilled in a 
single zone can often be completed in a  two-zone area and produce large volumes of oil 
that would ordinarily be left irrecoverable. (5) The drilling time and wear and tear 
on drilling equipment are reduced by approximately one half by the use of dual 
completions. This effects a  corresponding saving in the completion costs of the 
wells drilled. (6) Multiple-zone completions greatly reduce the cost of marine d r i l l in g  
where several zones may be reached from a  single derrick location. (7) The pumping 
of multiple-zone completions has been successfully carried out, and will permit such 
wells to be operated in separated sands long after the flowing stage has passed. 
(8) In a field where pressure maintenance is carried out, the use of multiple-zone com­
pletions provides many more locations for gas injection than would otherwise be 
available. A. H. N.

531.* Swabless Method Speeds Up Routine Well Completions. G. M. Wilson. Oil 
Wkly, 9.3.42, 105 (1), 30.—Bringing in 8500-11,500-ft. wells without the need for 
swabbing, and in an average total elapsed time of only 3-4 hrs. after the removal of the 
drilling mud to flowing of clean oil into tanks, is fast becoming an accepted method of 
completing wells by several companies operating in the San Joaquin Valley area of 
California.

The completion method or technique is essentially one wherein live oil and gas from 
a nearby, already completed high-pressure well is turned into a new well. The oil 
and gas displaces and lightens the fluid column in the hole to such an extent that the 
well will kick over and begin flowing. Final operations prior to completing the well 
are carried on in the usual manner. The liner is hung, tubing is run in, and the 
Christmas tree is set in place over the well. A line is then connected between the well- 
tubing and the mud-pumps.

The pumps are started, pumping water down the tubing and forcing the drilling 
mud out through the casing outlet. This operation serves the dual purpose of relieving 
the formation of the heavier weight of the mud column, and at the same time salvaging 
the hole full of specially treated mud which can be used on the next well to be drilled. 
The hole is washed until the returns are clear water.

At this point oil and gas, which had previously been piped over from a nearby high- 
pressure well, is run in with the water being pumped down the tubing. An initial 
proportion of 1/3 oil and 2/3 water has usually been found to yield the best results. 
If there is sufficient differential in pressure in the injection well, the oil is fed into 
the line downstream from the pumps forcing water into the tubing. Otherwise it 
is mixed in with the water and forced on down the well together. Care must, however, 
be taken not to put in too much gas and oil at the start, lest tho pumps become gas 
locked. As the pressure on the formation is decreased due to replacing the mud by 
oil, the well kicks over after a comparatively short cleaning time. A. H. N.

532.* Design of Oil-Field Tank Batteries for Conservation. R. M. Stuntz, Jr ., Oil 
Wkly, 30.3.42, 105 (4), 19.—Paper Presented before American Society of Mechanical 
Engineers.—Average evaporation losses from tank batteries are discussed historically 
beginning with Wiggins’ estimate of 6% some 20 years ago for losses from well to re­
finery. To-day only 1% is lost in the temporary storing of lease production.

Vaporization of a  given crude oil depends on the following factors : (1) Pressure.— 
Vaporization is inversely dependent on the pressure maintained in the tanks—that 
is, the higher the pressure, the less the vaporization. (2) Surface Exposed for Vaporiza­
tion.—Other factors being equal, nearly five times the vaporization would occur in a 
tank 22 ft. in diameter, as compared with one 10 ft. in diameter. (3) Temperature.— 
Vaporization of a given crude is directly dependent on the tank temperature; the 
higher the temperature, the greater is the molecular activity and the greater the 
vaporization. (4) Agitation.—Vaporization is increased by agitation. Methods of 
controlling these factors are briefly discussed. Agitation is usually prevented by one 
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of four methods : (1) By means of a pipe nipple and an elbow immediately below the 
oil-inlet opening, the stream of oil is deflected against the shell and permitted to slide 
down the shell in a wide thin stream. In this way, excess or free gas is allowed to escape 
and the stream quietly enters the body of the liquid in the tank. (2) By means of a 
sloping trough the oil is conveyed to the bottom of the tank without agitation.
(3) The oil-inlet connection can be placed near the bottom of the tank. This method 
of entry forces all free gas to bubble up through liquid already in the tank, also causing 
a considerable amount of agitation. (4) A fourth method consists of a  sloping pipe 
which conveys the oil from the deck to a point about 12 in. from the bottom of the 
tank. A standard tee is used on the lower end of the pipe to prevent a continued 
jetting action of the bottom sediment and water in the bottom of the tank. Two 
1-in. holes are cut in the pipe immediately below the tank deck. These holes permit 
gas to leave at this point rather than travel to the bottom of the tank and agitate 
the oil as it rises.

Closed pressure storage systems are discussed, and aside from evaporation losses 
it is noted th a t : (1) There will be a reduction of the hazards attendant to gauging 
tanks in sour-gas areas. There will be no opportunity for the fatal, or near fatal, 
accidents which have been caused by breathing toxic vapours. (2) A completely 
closed pressure system will do much to prevent corrosion of the inner surfaces of metal 
tanks. There are many examples to be had in which there is no corrosion to be found 
in the wells, lead lines, or separators, yet the tankage is severely corroded. The tanks 
are the first place in Which the produced fluids are exposed to the atmosphere. If 
oxygen is excluded from contact with the fluid in the tank, the rate of corrosion should 
be drastically reduced.

The design of thief hatches and other conservation devices are discussed.
A. H. N.

533.* Air Compressor Station Permits Lifting Economy in Old Field. G. B. Nicholson. 
Oil Wkly, 30.3.42, 105 (4), 25.—The paper describes an efficient and economical 
system of air-lift which has been working over many years for lifting oil from ageing 
wells. An examination of the performance of wells operating on air-lift unit shows a 
record of low lifting costs and negligible maintenance expenses, based on conclusions 
following a fourteen-year operational period. Despite large quantities of highly 
corrosive fluid handled, it is recorded that tubing in each well is pulled only twice a 
year, and then only for inspection purposes to check condition of jets. This efficiency 
enables the wells to flow at virtually all times, which is important to prevent flooding 
sands or loading casing with water, followed by a  consequent reduction of overall 
volume of oil produced. Mechanical breakdowns are rare, most of the original 
equipment is still in use, and repairs have been almost non-existent.

The company concerned realizes a large saving in employing the air-lift method of 
producing wells in this field. Other types of lift in this area are not entirely satisfactory, 
due to the volume of fluid which must be handled, and because of quick corrosion caused 
by salt water. Steady operation of air-lift wells prevents accumulation of water 
which may otherwise injure the oil-sands, and simultaneously keeps daily production 
at a maximum. The operators of the air station, with the average air/fluid ratio 
now about 1400 to 1, calculate that lifting costs of the wells show a sizeable saving 
compared with those of other wells in the field. Early abandonment of these wells is 
indefinitely postponed, while both daily and ultimate production are increased.

A. H. N.

534.* Shop-Made Gauging Device Simplifies Salt-Water Handling. G. M. Wilson.
Oil Wkly, 6.4.42, 105 (5), 15—16.—Inexpensive, simply constructed salt-water gauging 
units of a type and design that makes their use easily adapted to the production 
from any single well, group of wells, or an entire lease, are being used with consistently 
good results by a California oil company. Water, in passing through the unit, is 
not only accurately metered, but at any time the rate of production may be read from 
a float indicator on the side of the container, by the pumper, directly in terms of 
barrels/day production.

The water-gauging is essentially a tall tank provided with an orifice of carefully 
etermuied size at the bottom, through which the water escapes. Water entering the 
ank passes out through the orifice at a rate which is dependent on the height of the
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column backed up in the tank. A float inside operates an indicator that moves up 
and down on a calibrated board on the outside of the tank.

The unit operates on the familiar principle of the orifice-plate meter, widely used 
on gas-flow lines to measure the volume of gas passing through the system. The 
operation of the unit and details of its construction are explained. A. H. N.

535.* Methods for Lifting Oil and Water in Large Volumes. S. F. Shaw. Oil Wkly,
6.4.42, 105 (5), 17.—The reasons for the necessity to lift comparatively large volumes 
of oil and water from oil-wells are explained. The methods that are employed for 
lifting oil at a high daily rate are as follows : (1) natural flow; (2) gas-lift in somo 
form; (3) centrifugal pum p; (4) hydraulic pum p; (5) beam pump. As long as 
natural flow can be maintained and can lift whatever production is required, it is 
probable that this method will be employed. Natural flow is the least expensive 
lifting method that can be employed, since it requires only the opening of a valve 
to the point where the required production is obtained.

The two forms of gas-lift employed for capacity lifting are straight gas-lift and com­
bination gas-lift. Straight gas-lift is the logical method to follow natural flow, and 
so far as the well is concerned, if a tubing string has already been run into the well 
during the work of well completion and while natural flow takes place. It  is the 
simplest and least expensive method to install, since it consists merely of injecting gas 
through the tubing in sufficient quantity to maintain the desired rate of production. 
In many cases it is the only method that can be employed that will maintain capacity 
production, inasmuch as cessation of natural flow takes place at a  time when there is 
considerable gas associated with the oil which interferes seriously with the use of any 
form of mechanical pump. Straight and combination gas-lift methods are further 
discussed, in connection with casing sizes and capacities.

In fields of depth of 6000 ft. or more, where the fluid levels are low—that is, where the 
reservoir pressures are on the order of 10-50 lb./sq. in.—and where there is a large 
production to be lifted—that is, on the order of perhaps 1000 brls./day, and where 
casing diameters are no greater than those in use, the straight centrifugal pump has 
many advantages. I f  there is but little gas present with the oil, and if sand or caving 
troubles are not serious, the centrifugal pump can handle this production at rather 
low cost; but if sand troubles are serious, the expense of pulling the pump and making 
repairs on the pump and motor may become excessive.

The hydraulic pump possesses considerable capacity, especially where large tubing 
sizes can be employed. Some difficulty is experienced from the entrance of considerable 
quantities of sand and also the presence of paraffin in large quantity. However, 
the lifting expense is lower when using the hydraulic pump than many of the other 
methods of lifting oil.

The beam-pump is capable of lifting considerable quantities of oil in shallow wells, 
but becomes reduced in capacity as the wells increase in depth. The casing pump 
offers a means of reducing the fluid friction that takes place through a small tubing 
string, especially when pumping from fairly deep wells. Crooked holes are a  source 
of much trouble in wells producing on the beam-pump, especially in wells of considerable 
depth. A. H. N.

536.* Pressure Maintenance in the K-M-A Field. W. H. Rouzer, Jr ., Oil Wkly,
6.4.42, 105 (5), 22.—Paper Presented before American Petroleum Institute.—The 
K-M-A Pool is an outstanding example of a number of oil operators initiating a 
programme to conserve a natural resource, and by efficient methods of recovery and 
gas re-injection ultimately produce millions of barrels of additional oil and save billions 
of feet of natural gas.

In November 1939 the K-M-A Pressure Maintenance Association was formed to 
co-ordinate the efforts of over 150 companies operating 375 leases and over 33,000,000 
in gasoline plants. A study of the engineering records of these 1591 3800-ft. wells 
emphasizes the theoretical predictions pertaining to increased gas—oil ratio and de­
clining productivity in a depletion-type reservoir. Gas injection has resulted in 
lower producing gas-oil ratios and increased productivities.

Results from,pressure maintenance in K-M-A have as a rule been quite satisfactory. 
The ultimate result will be an enormous increase in total oil recovered. But selection
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and connection of an input well are but the beginning of the job. The first stages after 
initial gas injection are the easy stages. Gas-oil ratios will probably decline, due to the 
assistance given to the natural reservoir moving forces. After a  period which, of 
course recovers considerable fluid, gas saturation will begin to assert its characteristics 
by causing high producing ratios. Then again it is the problem of keeping gas pro- 
duetion to a minimum so that recovery will be as efficient as possible.

There are frequent complaints of gas channelling. Often, true channelling is con­
fused with coning, a result of too little input gas rather than too much. In either 
case the remedy is retarded production, which will allow the forces of capilarity, 
surface tension, and gravity to become effective. The principles of back pressure 
should always be applied when producing a depletion-type or gas-drive reservoir. 
Too high a flow-rate or excessive bleeding will result in channelling, whether natural 
or from gas input, and will cut ultimate recovery to an extremely low figure. It 
should be remembered that once gas is released from solution in the reservoir, no 
appreciable amount can be put back. For all practical purposes, it is concluded 
that no injection gas goes back into solution with the oil. Whether or not pressure 
maintenance or repressuring is practised or anticipated, all production should be 
closely watched for unnecessary escape of solution gas. A. H. N.

537.* Water Flooding Efficiency Aided by Laboratory Flooding Tests. R . C. Earlougher.
Oil Wkly, 1 3 .4 .4 2 , 105 (6 ) , 2 1 .—After an examination of several hundred cores from 
the shallow sand in nearly every part of the Mid-Continent area, together with many 
cores from the Bradford and Richburg sands of Pennsylvania, it has been found that a 
relatively close determination of the oil content of the sands can be secured from 
cores taken with either rotary or cable-tool equipment. Furthermore, probably 
in 95% of cases the oil content can be secured directly from the core without applying 
illusory factor in the known ranges of : (1) formation pressure of 0-70 lb./sq. in.;
(2) gravity 2 8 - 3 6 °  A P I; and (3 ) permeability from 1 to 3 5 0  millidarcys. At this time 
this statement is limited to these conditions, inasmuch as that is the range covered 
by the data at hand. It  is acknowledged that in some cores there may be a reduction 
in the oil content of the core because of slight flushing; however, it has been found 
that for the most part the values obtained from a core are quite reliable in so far as 
that core is representative of the field.

Detailed description is given of the precautions and methods used to take and test 
cores so that field conditions are reproduced and data correlatable with actual practice 
obtained. It is concluded that the use of extensive laboratory flooding tests on core 
samples, fresh from the field, is proving extremely important as an aid in the interpreta­
tion of core data for the purpose of evaluating a stripper property for water-flooding 
operations. It is a long way from that first method which considered only total oil 
remaining in place and a recover}- factor of 4 0 %  ; and if applied to its full extent it is 
ahead of the method which considers mainly the factors of initial oil saturation in 
place and an intelligent guess at what the final oil saturation should be. Data secured 
from such tests should reflect two very important results : (1) they indicate the 
ultimate volume of recoverable oil present in the sand if 100% efficient recovery 
were to be obtained from the entire sand section; (2) they serve as an extremely 
useful guide as to what rate of water-flow should be used in order to obtain as nearly 
as possible 100% recovery efficiency within the economic limit.

In conclusion it is pointed out that other factors, such as range in permeability, 
also play a vital part in the ultimate oil recovery which can be economically obtained. 
However, even this factor can be compensated for by certain development and operating 
methods. jp  jp

538.* Well Spacing and Lease Allowable Based on Rates of Recovery and Unitized 
Pressure. P. J .  Jones. Oil Wkly, 1 3 .4 .4 2 ,  105 (6), 2 8 .—Paper Presented before 
American Petroleum Institute. If operating reservoir pressures are maintained in the 
neighbourhood of virgin bubble-point values, such operations recover as much oil as is 
possible, for the followinjpj-easons : (1) the effective viscosity is at its minimum 
\ alue because gas remains in solution ; (2) the effective permeability is at its maximum 
value because gas cannot evolve and occupy pore-spaces; (3) the displacing efficiency 
of the driving fluid is not reduced by virtue of shrinkage of the oil not produced ; (4)

íe p ugging resulting from deposition and accumulation of paraffin in the neighbour­
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hood of well-bores does not occur because the cooling effect of gas expansion is 
eliminated ; (5) the productivity of wells is maintained because the bottle-neck caused 
by free gas within the first 50-100 ft. of a  well is eliminated, and (6) expansion of 
solution gas is confined to the upper region of fluid columns, where it lightens them 
and flows wells in some fields to abandonment. The increase in volume of oil produced 
by such operations may range from 125 up to 200% of the oil otherwise producible— 
that is, from 1/4 brl. up to 1 brl. more for each barrel otherwise producible. The 
magnitude of the increase depends primarily on virgin bubble-point pressures and 
economic limits.

Operating reservoir pressures can be maintained in the neighbourhood of virgin 
bubble-point values (1) by not letting the rate of volumetric withdrawal exceed the 
rate of water encroachment, (2) by injecting gas or water at a rate equal to that of 
volumetric withdrawal on reservoirs having no water encroachment, and (3) by a 
combination of the two methods.

It is argued that allocation of allowables based on equal opportunités to produce 
oil is necessary but not sufficient. An incentive in the form of higher allowables for 
producing oil efficiently is needed. Such an incentive is the relative producing 
efficiency which stems from, and can be applied readily under, the concept of unitized 
pressure. It  appears that unitized pressure can achieve what is claimed for unitized 
acreage, without involving the difficulties inherent in the latter. Voluntary unitization 
of certain acreage and of small tracts would probably be the rule rather than the 
exception. It  is submitted that, if lease allowables were made proportional to rates 
of recovery and relative producing efficiency, avoidable underground waste, pro­
duction costs, and steel consumption would be minimized. The discussion is intended 
primarily for newly discovered reservoirs ; however, parts of it may be applied to 
reservoirs already developed. Inferentially, it is also submitted that if field allowables 
were made proportional to rates of recovery and producing efficiency, it would, in 
addition, (1) provide uniform pay-outs as between fields, insofar as it is physically 
and economically possible to do so by absorbing differences through spacing, (2) pro­
vide a reliable method for determining optimum rates of recovery, and (3) provide a 
scientific basis for pricing crude oil.

The long paper is well illustrated by cost graphs. A. H. ZST.

539.* Question of Petroleum Reserves. P. T. Moore. Petrol. Engr, March 1942, 
13 (6), 33-36.—The question involved is formulated as : Is  the U.S. at last approach­
ing that time when its oil-drills might not be able to find petroleum as rapidly as it is 
eaten up by a consumption still increasing?

Pertinent questions involved are those connected with a prolonged war, with the 
consumer, and with national economy. A long discussion shows that reserves are 
falling, and a possible solution advocated is “  Pay the drill enough,”  which ended the 
prolonged period of shortage from 1915 through 1920 ; a period when gasolineless 
Sundays in 1918 were due to actual shortage of crude oil instead of transportation 
bottle-necks, and when, in the .summer of 1920, California was rationed for gasoline. 
By raising prices of crude oil sharply in 1919 and 1920, enough additional drills were 
finally enticed into discovery work to produce plenty of oil. A. H. N.

540.* Use of Meters for Measuring Production from Individual Wells. W. A. Sawdon.
Petrol. Engr, March 1942, 13 (6), 60.—Metering in California in particular is studied.
Construction and use of piston-type, disc-type, and gravimetric meters are briefly 
discussed. It  is concluded that metering of well production has been done successfully 
in California and installations have met the demands of both accuracy and economy. 
Actual percentages of errors vary, and the allowable errors are governed by the purpose 
of metering. For low-pressure installations, under average conditions, the measure­
ments are frequently kept below 0-5%. Whether metering under conditions adaptable 
to the use of meters is more nearly accurate than tank gauging is still a question, but, 
as meters can readily be checked from time to time, there appears to be no reason why 
they cannot be relied upon.

In high-pressure installations there is still the correction factor to be considered, 
because of the dissolved and entrained gas being measured with the oil, and an accuracy 
of from 1 to 11% is probably as much as can be expected. Yet the economies resulting
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from the use of meters on high-pressure production have been found sufficiently great 
to justify their use. A ' N-

541* Gathering System Designed for Gravity Flow in New Michigan Field. J .  C.
Albright Petrol. Engr, March 1942, 13 (6), 152.—To prevent the unnecessary 
using up of equipment that might be classified as National Defence materials, and 
at the same time to lower the cost of operation appreciably, a  company recently 
constructed a gravity-gathering system and an oil pipe-line at Reed City, Michigan. 
The new field north-west of Reed City compares favourably with many of the larger 
pools of high flowing potential, the largest gauging approximately 12,000 brls. daily. 
Instead of producing these wells to capacity, an allowable has been established that 
permits only 480 brls. of production/day, and drilling is done on a 20-acre spacing, 
instead of 10 acres or smaller as in other areas.

The major portion of the most productive area of this new field is in Osceola County, 
in a somewhat hilly country that provides a  natural elevation, in some instances 
approximately 135 ft. higher than the loading rack at the railroad. After the dis­
covery well was completed, which indicted a field of some prominence, the company 
made an exhaustive survey of the topography, and decided from the results obtained 
that the oil could be moved from the tank batteries in the field to the loading rack 
with a minimum of pumping. The trunk and main gathering lines are 6-in. all-welded 
pipe, and the laterals from the flow-tanks to the main fines range from 3 to 4 in. The 
operators in the field readily agreed to place their flow-tanks on the highest part of the 
leases, thus providing as much head as possible for gravity flow in the gathering 
system so that use of pumping units could be avoided. The system is detailed.

A. H. N.

542.* Petroleum Engineering. Part 3. L. C. Uren. Petrol. Engr, March 1942, 13 (6), 
156.—This part of the paper describes engineering courses for petroleum students in 
American colleges. A. H. N.

543.* Pressure Prediction for Oil Reservoirs. W. A. Bruce. Petrol. Tech., March 
1942, A.I.M.M.E. Tech. Pub. No. 1454, 1-13.—The essentials of a mathematical 
method of studying the pressure behaviour of an oil reservoir as the fluids are with­
drawn are outlined, and methods are noted whereby the behaviour of a reservoir can 
be used to predict the future relationships between withdrawals and pressure.

The oil reservoir is considered as a  small part of a large porous continum which 
contains water for the most part. The expansion of this water, resulting from a 
decrease of pressure in the oil zone, causes a movement of water that is an important 
factor in the relationship between fluid withdrawals and reservoir pressure.

Examples are given to illustrate the methods of pressure prediction for a circular 
reservoir containing under-saturated crude, the pressure distribution over a field 
having a uniform production rate, the effect of a fault fine near a field, the mutual 
interference of nearby fields and the disturbing influence of a  gas-cap. The analysis 
is also applied to well-spacing problems. G. D. H.

544.* Completion Practices Related to Well Productivity. W. J .  Travers. Petrol. 
Tech., March 1942, A.I.M.M.E. Tech. Pub. No. 1465, 1-8.—Several new procedures 
for completing oil-wells have been developed in recent years. Each method, when 
used where properly applicable, promises to be a  definite aid to operators in lower­
ing development or operating costs or in developing the full potentialities of the oil- 
well. Multiple-zone completions are now frequently used in contrast with the older 
practice of setting a solid water-string over each zone to be produced. Gravel pack­
ing in unconsolidated formations often prevents sand troubles formerly experienced 
where a conventional perforated finer was used. Light-weight bentonitic clay-muds 
and oil-base drilling fluids are definite steps towards eliminating mudding damage, 
which occurs when heavy rotary mud is used.

Since in each case the new procedure developed is an alternative to older conventional 
methods, there is a problem of making a selection. D ata are presented concerning 
the relationship between the initial productivity index and the cumulative production 
ant t le effect of drilling-in time on the initial productivity index. In comparisons 
in one area it appeared that gravel packing and the conventional finer gave similar
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results with wells of small potentials, but the former treatment had an adverse effect 
on wells with high potentials, and the suggestion is made that there will be com­
pensation for this in the form of a  flatter decline and more continuous operation, but 
this is not very well supported by facts. G. D. H.

545.* Productivity Index and Measurable Reservoir Characteristics. J .  A. Lewis, 
W. L. Homer, and M. Stekoll. Petrol. Tech., March 1942, A.I.M.M.E. Tech'. Pub. 
No. 1467, 1-9.—Observation and theoretical considerations show that the productivity 
index is proportional to the average permeability and exposed thickness of the pro­
ducing formation, and inversely proportional to the viscosity of the oil under reservoir 
conditions and to the formation volume of the oil. The applicable permeability 
factor must include the effect of connate water on the permeability to oil and allow­
ance for the presence of gas.

The measured and calculated productivity indices are compared in a number of cases, 
with general good agreement. The methods are applied to the potentials of pumping 
wells and also to secondary recovery to predict the water intake, with seeming success 
in both instances. G. D. H.

546.* Soviet Oil in Relation to Military Campaign. Anon. World Petrol., Dec. 
1941, 12 (13), 30.—Some years ago Gubkin estimated the Soviet oil reserves at
20.000.000.000 brl., 9,659,000,000 brl. at Baku, 1,006,000,000 brl. atGrozni, 598,000,000
brl. in the Maikop-Kuban area and 9,477,000,000 brl. east of the Urals. Later Gubkin 
doubled his total reserve figure, and independent experts have put the figure at least
11.700.000.000 brl. of known reserves, some 16% of the world’s total known reserves. 
The Soviet production has risen since 1932, and reached 222,600,000 brl. in 1940. 
The rise was about 42%. 86% of the oil production is from the Caucasian region, 
72% being from the Baku area. The Maikop-Kuban fields yield 7-5%, and are rising 
in importance, while the Grozni fields seem to be declining.

The Ural-Volga fields provide about 8% of the Soviet oil, and the Emba fields 
give 2%.

The refineries fall into four main groups, but only 1-78% of the capacity is in enemy 
hands, with a further 19-35% in imminent danger. The Ural region has a refining 
capacity of 83,200 brl./day, or 7-98% of the total capacity.

About 13,000,000 tons of oil/year are moved by tank-cars, 11,000,000 tons by canal 
and river, and 6,000,000 tons by pipe-lines.

In the Baku area there are 7500-8000 wells, with thirty producing sands. Few 
of the wells flow, and most are 2500-3500 ft. deep, although a few are 8000-10,000 ft. 
deep. Grozni has 3200 wells, with the present prodpction from depths of 5000-* 
6000 ft. The Maikop-Kuban wells are mainly 1500-2500 ft. deep.

In the Emba region there are at least 200 salt domes. 400—500 wells have been 
drilled in the Ural-Volga area, where it has been estimated that on a 10-acre spacing 
at least 10,000 wells can be drilled. j G. D. H.

547. Patents on Production. J .  H. Reynolds. U .S.P. 2,274,740, 3.3.42. Appl.
1.12.37. Working barrel support in a well-casing.

H. H. Raulerson. U .S.P. 2,274,937, 3.3.42. Appl. 19.12.39. Resilient counter­
balancing device for an oscillating beam.

T. E. Bryan. U.S.P. 2,275,345, 3.3.42. Appl. 21.2.38. Removable gas-lift 
apparatus in oil-wells.

T. E . Bryan. U.S.P. 2,275,346, 3.3.42. Appl. 9.2.39. Gas-lift valve and surface- 
operating mechanism.

T. S. Harris. U .S.P. 2,275,364, 3.3.42. Appl. 29.5.39. Deep-well and cistern 
automatic pumping plant.

A. Boynton. U.S.P. 2,275,416, 10.3.42. Appl. 28.11.38. Bellows-type slugging 
foot valve for wells.

A. Boynton. U .S.P. 2,275,417, 10.3.42. Appl. 28.11.38. Foot-valve for wells to 
control the periodic discharge of slugs of liquid.



E. H. Lam b erger an d  B. F. L a n g e r. U.S.P. 2,275,532, 10.3.42. Appl. 18.4.39. 
Oil-well stra in  gauge fo r use in p u m p in g  e q u ip m e n t.

M. W. Hartmann. U.S.P. 2,275,627, 10.3.42. Appl. 3.4.39. Pumping system 
using a centrifugal pump.

A. E. Wright. U.S.P. 2,275,668, 10.3.42. Appl. 19.2.40. Pipe-cleaning device.

T. G. Myers and F. Mason. U.S.P. 2,275,679, 10.3.42. Appl. 27.2.32. Submersible 
pump and electric motor.

T. G. Myers. U.S.P. 2,275,680, 10.3.42. Appl. 2.5.38. Sealing device to be used 
submerged in well liquid.

E. W. Patterson. U.S.P. 2,275,919, 10.3.42. Appl. 27.11.40. Crank balanced 
unit in combination with a speed reduction unit.

R. C. Baker. U.S.P. 2,275,935, 10.3.42. Appl. 6.5.40. Well-packer apparatus.

R. C. Baker. U.S.P. 2,275,936, 10.3.42. Appl. 2.7.40. Casing bridging device.

J .  M. Courtney. U.S.P. 2,275,947, 10.3.42. Appl. 27.5.41. Gas-lift pumping
device for wells.

S. S. Smith. U.S.P. 2,275,109, 10.3.42. Appl. 1.3.41. Pipe-line cleaner for interna 
cleaning.

C. C. Cole. U.S.P. 2,276,161, 10.3.42. Appl. 5.7.40. Gun-type casing perforator 
with a special projectile.

H. W. Cardwell. U.S.P. 2,276,224, 10.3.42. Appl. 24.2.39. Well-servicing and 
drilling machine on a truck.

R. O. Joslyn. U.S.P. 2,276,401, 17.3.42. Appl. 18.3.40. Well-cleaning apparatus 
using a tubing and screen.

L. C. Miller. U.S.P. 2,276,544, 17.3.42. Appl. 6.2.39. Perforating device using
explosive charges.

G. Kennedy and C. C. Cole. U.S.P. 2,276,783, 17.3.42. Appl. 7.11.38. Fluid- 
operated motor for deep-well pumping equipment.

* S. A. Germain. U.S.P. 2,276,833, 17.3.42. Appl. 6.5.39. Electric heater for 
oil-wells.

J .  W. MacClatchie. U.S.P. 2,277,002, 17.3.42. Appl. 19.8.38. WeU-swab,
including a tapered mandrel and packing.

D. W. Zuck. U.S.P. 2,277,181. 24.3.42. Appl. 20.9.39. Apparatus for pumping
deep-driven wells.

E. E. Coffey. U.S.P. 2,277,306, 24.3.42. Appl. 12.12.40. Deep-well pump.

J .  R.Yaucey. U.S.P. 2,277,380, 24.3.42. Appl. 30.11.39. Apparatus for producing
wells.

P. S. Graver. U.S.P. 2,277,398, 24.3.42. Appl. 5.10.39. Expansion roof for 
fluid storage tanks. A. H. N.

Crude Petroleum.
548.* Crude Selection Important in 100-Octane Fuel Production. W. L. Nelson.
Oil Oas J .,  1.1.42,40 (34), 14.—The task of rapidly increasing the outputof 100 octane 
fuel from 40,000 to over 150,000 brls. a day is difficult, and it is suggested that con­
sideration should be given to selection of straight-run base stocks of high octane 
number to supplement more effectively production of blending stocks produced by

24Q  A a b s t r a c t s .
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alkylation and hydrogenation. A table has been compiled from the literature of 
naphthenic-base crude oils in the U.S. useful for the production of such straight-run 
base stocks, showing the field, county, A .P.I. gravity, yield of gasoline of E.P. 400° F., 
and properties of the gasolines. Crudes from recently discovered fields and those 
yielding gasoline of high sulphur content are not included. The production of 
naphthenic-base crude oils fell from 587,000 brls. a day in 1927 to 289,000 brls. a day 
in 1936. In 1941 and 1942 production will probably not exceed 350,000 brls. a day, 
but to a large extent the gasoline yield of recent production has been high and the 
sulphur content low. The new production is mainly from the Gulf Coast area, and one 
company is already constructing a  plant for manufacture of base stock. The pro­
duction of suitable aviation base stock having an expected octane range of 77-85 
probably does not exceed 15,000-20,000 brls. a day. Careful investigation of new 
production and of naphthenie crude oils at present mixed with others on account 
of their low gasoline content or small production is advised. Reopening of certain 
wells shut down in past years for economic reasons may also prove advisable.

R . A. E .

549.* 20% of Texas Oil Labelled Aviation Base. Anon. Oil Gas J . ,  15.1.42. 40 (36), 
26.—By order of the Railroad Commission, production from sixty-two fields in Texas 
has been segregated for processing in refineries equipped to produce the maximum 
amount of aviation-base stock. The allowable production from these fields is approxi­
mately 24% of the total for Texas. Names of the fields producing this segregated 
crude oil, together with production figures and data on gasoline properties and yields, 
are tabulated. Records of quantities processed and of yields of gasoline obtained 
must be kept by refineries operating on these crude oils. Methods for increasing 
the allowable production of these fields and of overcoming the difficulties facing 
refineries at present treating such oils, but which are not equipped for maximum 
production of aviation gasoline, are under consideration. R . A. E .

G as.

550.* Liquefied Petroleum Gas Use Sets Record During 1941. G. G. Oberfell. Oil 
Gas J 15.1.42, 40 (36), 42.—Although many factors operated against expansion, 
the sales of liquefied gases increased by 42% as compared with 1940 to a total of
445,000,000 gallons, excluding sales for motor-fuel blends, pipe line deliveries in the 
gaseous state to chemical concerns near to the points of supply, and usage by pro­
ducers. Distribution in millions of gallons to domestic users was 221-9, to gas manu­
facturers 29-6, and to industrial and miscellaneous users 193-5. Many industrial 
plants engaged on defence work have installed liquefied gas systems mainly as stand-by 
to ensure adequate fuel service during high peak-loads on the utility systems. Demand 
from gas-plants to meet rising peak-loads has also increased, especially in manufactur­
ing centres. In the chemical field, large quantities of special grades of propane, 
n- and ¿«o-butane, and butadiene were transported for use in manufacture of nitro- 
paraffins, plastics, and synthetic rubber, and propylene, butylene, iaobutylene, and 
other special hydrocarbons are now available in pure and technical grades. The 
first large-scale installation of propane-fired heaters for removing ice and snow 
accumulations on switches in railroad yards was laid down during the year. Develop­
ment of the isomerization process is expected to increase demand for n-butane for 
aviation-fuel manufacture, thus restricting the quantities available for the liquefied- 
gas industry. R . A. E.

Synthetic Products.
551.* 8400,000,000 Rubber Programme Presents Problems to Refiners. W. L. Nelson. 
Oil Gas J . ,  15.1.42, 40 (36), 19.'—The projected increase in manufacture of synthetic 
rubber will increase the quantities of butane and other hydrocarbons which the 
petroleum industry will be required to supply. The extent of this increased require­
ment will depend on the quantities of the various types of rubber-like materials needed 
to give a balanced output, but may amount to 20,000-30,000 brls. of butane fractions
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per day Including requirements for production of 100-octane gasoline, the demand 
is expected to range from 4 3 ,0 0 0  to 8 0 ,0 0 0  brls. a day. It  is estimated that at present 
one-third to one-half of recoverable butanes are not removed in natural gasoline 
plants and refinery gas-recovery systems. More complete removal of these fractions 
would probably enable requirements to be met for some time to come, and would 
involve only small additions to equipment at recovery plants. R. A. E.

552.* Petroleum is Plentiful Source of Raw Materials for Chemicals. L. F . Hatch.
Oil GasJ. 29.1.42, 40 (3 8 ) , 197.—The history of the synthetic production of chemicals 
from raw materials provided by the petroleum industry since 1922, when wopropyl 
alcohol was first produced commercially from propylene, is briefly outlined. The 
trend towards segregation of individual hydrocarbons from petroleum will tend 
to enlarge the field. Particular consideration is given to the production of glycerol 
from propylene, the manufacture of nitroparaffins, ammonia, and alcohols, and to the 
possibilities opened up in chemical manufacture not only from these materials, but also 
from the bye-products produced during their manufacture. R . A. E.

553.* Sufficient Butane can he Made Available for Synthetic Rubber. W. L . Nelson.
Oil Gas J . ,  29.1.42, 40 (3 8 ) , 199.—The properties of some of the more important 
synthetic rubbers are compared with those of natural rubber, with particular reference 
to strength, elongation, chemical stability, and wear resistance.

Generally the synthetic products are superior to the natural product in respect of 
resistance to attack by chemicals and solvents, and resistance to oxidation, with 
consequent hardening and cracking, this superiority being most marked in the cases 
of butyl rubber and vistanex. The utilization of the synthetics will be selective, and 
dependent on their properties. As far as can be seen at present, it is considered that 
butyl and Buna S will be two of the most important types, so that the bulk will probably 
be made from butadiene, styrene, and butenes. There is probably an adequate 
supply of styrene available for Buna S requirements in the xylene fraction of coal-tar ; 
if not it can be supplemeted by manufacture from benzol and ethylene. Butanes from 
petroleum will probably prove the cheapest source for obtaining the required supplies 
of butenes and butadienes. The quantity of butadiene needed will probably range 
from 3 0 0 0  to 8 0 0 0  brls. a day. Yields obtainable from thermal or catalytic cracking 
processes are low, but by modification of operating conditions of plants manufacturing 
isobutene from isobutane for high-octane gasoline production, it may be possible to 
obtain a by-product from which the required quantity of butadiene can be separated, 
for example, by solution in cupric chloride. Should these methods prove inadequate, 
further supplies could be obtained by dehydrogenation of butane at 1100-1200° F. 
in the presence of chromium oxide catalyst supported on alumina, yielding 60-75% 
of butenes on recycling. By long-continued heating or repeating the operation on 
butenes, yields of 6 0 - 8 0 %  of butadiene are obtained, giving an overall yield of 36-60% 
butadiene from butane. If butyl rubber is made, a suitable feedstock mixture might 
be obtained in a single dehydrogenation operation, as separation of pure butadiene and 
isobutene may be unnecessary. R. A. E.

554.* Preparation of Methyl Chloride from Natural Gas. Anon. Oil Gas J . ,  12.2.42,
40 (40), 33  (translation from “  Zhumal Prikladnoi Khimii,”  Vol. 12, No. 1 2 ).—For 
these experiments natural gases from the Baku area, having a methane content of 
99-7-99-8% by vol. and commercial chlorine, were used. Natural gas and chlorine, after 
passing through acid and calcium chloride, are mixed and delivered to a reaction vessel 
in an electrically heated furnace, the heated portion being filled with catalyst. The pro­
ducts are passed through ice-cooled water (to remove H C 1 ), calcium chloride, and finally 
to a petroleum-ether bath cooled to -  130 to -  140° C . Distillation in a  Podbielniak 
apparatus was found to provide the best method of analysis of the reaction products, 
and means employed for determining methyl chloride yield on consumed methane 
and chlorine are described. Experiments were carried out to determine effect on 
yie of methyl chloride of temperature of chlorination, rates of gas-flow, ratio of 
chlorine to methane, varying catalyst, and finally composition of natural gas used.

e principal conclusions arrived at are : (1) With suitable catalysts and at reaction 
emperatures o f  3 5 0 - 5 0 0 °  C . 8 0 - 8 5 %  of chlorine passed and of reacted methane are
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consumed in the formation of methyl chloride, and 80-86% of the condensate consists 
of chemically pure methyl chloride, boiling within the range —25 to — 23° C .; (2) of 
the catalysts investigated, cupric chloride on pumice, cupric chloride promoted 
by cerium chloride, iron shavings, and aluminium shavings were the most effective; 
at 450° C. and a ratio methane to chlorine of about 10 : 1 by vol. the condensate may 
contain 87% of methyl chloride ; (3) variation of contact time between 0-5 and 40 sec. 
has little effect on methyl chloride yield or concentration; (4) a ratio of methane to 
chlorine of about 10 : 1 by vol. yields best results—on lowering the ratio the amount 
of polysubstituted derivatives of methane increases ; (5) under established conditions 
of highest yield of methyl chloride, the residue gas is pure methane, which may be 
recirculated; (6) using a natural gas containing 91-3% methane, 4-2% ethane and 
higher, 4-5% air, and C 02 as base material, it was found that the yield of methyl 
chloride calculated on the total volume of chlorine derivatives decreased appreciably 
when using a cupric chloride catalyst, and also that higher hydrocarbons are condensed 
simultaneously with methyl chloride, thus introducing separation difficulties. With 
iron shavings as catalyst, the yield of methyl chloride was even lower, and catalyst 
poisoning soon occurred. I t  is therefore recommended that higher hydrocarbons, 
if present, should be removed from natural gases before processing. It. A. E.

555. Natural Gas as a Raw Material in the Production of Synthetic Ammonia. F . H.
Dotterwiech. Refiner, March 1942, 21 (3), 63—67.—Synthetic ammonia production 
in the Axis-dominated countries is estimated at 2,775,000 tons, leaving but 1,135,000 
tons of capacity for the rest of the world. The 1940 peace-time output of the United 
States is estimated at 260,000 tons, with total defence needs estimated at 550,000 tons.

At the present time, of the gases used in this synthesis, the most expensive and 
difficult to obtain is hydrogen. Hydrogen may be separated from coke-oven gas, 
obtained as a by-product in certain cracking processes, in the alkali-chlorine industry 
and certain fermentation processes, or quite pure as electrolyte hydrogen should cheap 
current be available. Three-fourths of the synthetic ammonia production is now 
made by the water-gas reaction, using coke or anthracite coal as raw material, this 
process yielding both the hydrogen and nitrogen required.

It  is believed that although there are but few plants operating in the U.S.A. and 
Canada using natural gas as a  source of hydrogen for this process, the future should 
bring a great number of them. The paper briefly reviews the water-gas process, the 
steam-eonversion process, and products from synthetic ammonia relating to explosives, 
The chemistry and thermodynamics of processes are also obtained. A. H. N.

556. Synthetic Rubber. J .  V. Hightower. Refiner, March 1942, 21 (3), 68-70.— 
It appears that a t the present the programme for manufacturing synthetic rubbers 
is concentrated on producing Buna rubber. By  concentrating on Buna production, 
the use of large quantities of chlorine, used in some other types of synthetics, could be 
avoided. Furthermore, the supply of the hydrocarbons used largely in the Buna 
rubbers is potentially great. A third consideration is that at least one variety of 
Buna rubbers has satisfactory qualities for tyre and tube production, which has been 
consuming 70% of the rubber supplies.

The Buna rubbers, notably Buna S and Buna N, consist largely of butadiene poly­
merized with (1) styrene in the case of Buna S and (2) acrylonitrile in the case of Buna 
N. These rubbers are vulcanizable. Buna S is reported well suited to tyre manufacture, 
more so than Buna N, although extensive road tests have been made with both types. 
High resistance to destructive action by gasoline, oils, and many organic solvents 
qualify Buna N for numerous speciality services.

Butyl rubber, like the Bunas, is basically composed of hydrocarbon gases obtainable 
in the oil industry. This is a product resulting from the polymerization of butylenes 
or other olefin gases with small amounts of butadiene. The product has the advantage 
of being made from olefins which are produced in greater volume in refineries than 
butadiene, but was recently declared as not yet developed as well as Buna as a  material 
for tyres. This rubber is quite stable, chemically speaking, resistant to the passage 
of gases, is vulcanizable, and adapted to speciality uses, although is not resistant to 
the action of naphthas. Neoprene, a synthetic which last year led the others in pro­
duction, utilizes acetylene gas as a raw material. The gas is polymerized to mono- 
vinylacetylene, which is treated with hydrochloric acid to produce chloroprene. In
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turn chloroprene is polymerized to form the synthetic rubber I t  has been widely 
tested in tyres and the manufacture of specialty products. Neoprene is rated high 
in resistance to abrasion and to chemical action. .

The questions of obtaining butadiene, and even styrone, from petroleum m sufficient 
quantities of the equipment needed, and certain economical considerations are dis­
cussed. It  is noted that even if with large-scale production it developed that the 
cost of synthetic rubbers remained higher than natural rubber, the fact that the synthetic 
products as a class have many qualities superior to those of natural rubber, including 
resistance to abrasion and sunlight, will favour such products and offset any price 
differential that may ultimately remain. A. H. N.

Refining and Refinery Plant.
557.* Psychrometry of Cooling Towers. E. Simons. Chem. Met. Eng., April 1942,
49 (4), 82-86. The paper is a  review of some of the basic principles of psychrometry
and a projection of the principles into the field of cooling-tower design and operation.

Using gas laws, principles of heat exchange, and of molecular diffusion, formulae 
are derived, and are given in conjunction with other data. A. H. N.

558.* Bender Lead Sulphide Treating Frocess Proves Economical. Le R. Eaby.
Oil OasJ., 1942, 40, 37, 25.—The normal doctor treatment converts mercaptan sulphur 
into the less objectionable disulphide form. The reaction is usually explained on the 
following lines :

2RSH +  Na2P b 0 2 >  Pb(SR)2 +  NaOH
Pb(SR)2 +  S  R SSR  +  PbS

It is found in practice, however, that the quantity of mercaptan converted into 
disulphide per unit weight of plumbite is greater than can be accounted for on these 
grounds. Various investigations point to the conclusion that the PbS formed during 
the main reaction catalyses certain side reactions. Use has been made of the reaction :

(P b S )
2RSH +  0 2 — >■ R SSR  +  H 20  

The Bender system is designed to take maximum advantage of the reaction :
(P b S )

2RSH +  S — >■ R SSR  +  H 2S
Sufficient aqueous NaOH is added to remove excess H 2S.

The main advantages claimed for the process are : (a) low running costs, (6) low 
stock losses, (c) chemicals used are relatively harmless and non-corrosive, (d) the 
system permits a compact lay-out and results in space-saving, (e) equipment required 
is simple, (/) operation is flexible and easy, (g) the process is applicable to any refinery 
product which requires mercaptan conversion.

Details of the preparation of a suitable catalyst are included. The article is illus­
trated with diagram and photographs of the units in service at the Sinclair plant 
in Marcus Hook, operational statistics of which are also shown. C. G. G.

559. Fundamentals of Refinery Piping Design. Part II. A. Cibulka. Refiner, 
February 1942, 21 (2), 45-47.—The paper deals with the design of anchors and supports. 
For an overhead line the tie-rods anchored to the base of the pipe support themselves 
or to special deadmen provide an inexpensive anchorage.

For underground lines or lines close to the ground a concrete block is used for the 
purpose. The friction between concrete and the earth in the ultimate analysis is 
the only dependable factor for the transmission of forces, and therefore the friction 
surface should be made as large as possible. Short post-holes filled with concrete, 
reinforced with some scrap-rods, form a very offective, cheap friction pile.

For pipe support, structural steel sections, special thin-walled, pressed-steel sections, 
secondhand or new pipes, concrete or wooden poles may be used. Contrary to popular 

e  le  , wooden columns are far more fire-resistant than the unprotected steel sections, 
espeeia y those made of thin pressed plates. Wooden columns will char on the surface, 

u o not lose strength, and will last for hours, where steel may collapse within a 
ew minutes. Creosoted poles are cheaper, and do not require painting and protective
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concrete foundations. They are easily installed, moved around, recovered, and are 
strong enough for any loads usually encountered in the practice. In dangerous 
locations the wooden top beams can be made reasonably fire resistant by thin sheets 
of galvanized iron nailed directly to them.

Charts are given for calculating the sag in pipes. The pitch of pipe-lines is usually 
expressed as so many inches in a  certain number of feet. This expression is called 
the “  average gradient ”  of the pipe-line. The formula given below indicates the 
maximum length of unsupported piping which can be permitted without allowing 
the deflection of each span to exceed the drop in elevation :

144<S2vAverage Gradient =  - 3ooo — y2

where S  =  length of one span in feet, y =  deflection of one span in inches.
A. H. N.

560. Fundamentals of Refinery Piping Design. Part m . A. Cibulka. Refiner, 
March 1942, 21 (3), 84-94.—This part of the paper deals with the dimensions and 
strengths of piping, and for the convenience of designers and detailers the scattered 
information most frequently needed has been concentrated in a few pages. Tabulations 
and figures give more than fifty separate and useful items for steel pipe from \  in. to 
16 in. in diameter. Detailed dimensions for piping layouts, areas of metal, moments 
of inertia, radii of gyration for structural designers, volumes and surfaces for hydraulics 
or heat exchange problems—all essential information can be read directly from the 
table.

For sizes larger than 16 in. in diameter, not often encountered in practice, the 
catalogues must be consulted until some manufacturer compiles a continuation of these 
tables.

Details for brass, copper, lead, and transite pipe dimensions and specifications are 
given. Critical external pressures for pipe or cylindrical shells from 12 to 168 in. 
in diameter are also given. Internal pressures are also given in a separate figure. 
At temperatures higher than 800° F . the metal subjected to stress begins to flow or 
creep. It elongates permanently, and will not spring back to its original length when 
the load is removed, as is the case with the elongation produced within the elastic 
limit.

After a certain time this elongation due to the creep reaches an unsafe limit, and the 
tubes must be taken out of service. But the stress and time elements are not directly 
proportional. Doubling the stress may shorten the time factor by ten to thirty times ; 
therefore the safe creep stress should be determined by experiments on the material 
in question, duplicating as nearly as possible the working conditions expected in the 
actual service. Time is a very important factor in design based on creep. There 
is no advantage in designing an apparatus for 100,000 hr. (11 years) creep stress when 
the economical life expected is only 1 or 2 years. 1-3% elongation is used by engineers 
as safe limits for creep, depending on the importance and dangers of the process. 
Figures give creep properties of some metals frequently used in refining processes.

A. H. N.

561. Fundamentals of Refinery Piping Design. Part IV. A. Cibulka. Refiner, 
April 1942, 21 (4), 123-124.—Flow problems for refining plants are studied. Selection 
of the proper pipe size is an engineering as well as economical problem. The pipe 
serves a certain purpose, and should do so properly. A steam-line must deliver so 
many pounds of steam/hr., a t a certain pressure and a certain temperature (super­
heat), to a turbine or to a  pump. Otherwise, if all the conditions are not met, the 
operation will suffer. Correct size and good insulation are essential. Water, oil, 
steam, air, vapour lines, all carry fluids. Flow causes friction, pressure drops, loss 
of energy, which must be paid for. Pumping cost has to be taken into account. 
These factors are briefly discussed. A. H. N.

•
562. Heat Exchanger Tube Sheet Temperatures. K . A. Gardner. Refiner, March 
1942, 21 (3), 71-77.—Since the permissible stress intensity of non-ferrous metals 
decreases ra p id ly  with increasing temperatures, considerable valuable material may
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be wasted by unduly cautious estimates of metal temperatures in heat-exchanger 
tube-sheets for design purposes. To provide a sound basis for reasonably accurate 
extimates, the author presents equations for calculating the metal temperatures in 
the unpierced and pierced portions of tube-sheets. The derivation for the latter 
case is given in some detail. Examples of the use of these equations are given, using 
as a basis the expression / ma,  =  i\K 2/£ 2; it is suggested that, if this expression is 
approximately correct, it is reasonable to assume that this maximum stress intensity 
occurs in the pierced portion of the tube-sheet.

The assumptions made in deriving the equations are : (1) The tube-sheet ligament 
between adjacent tubes is thin enough, compared to its length, to result in a negligible 
temperature gradient over any cross-section normal to its length. (2) The thermal 
conductivities of the tube wall and tube-sheet metals are the same. (3) The heat- 
transfer coefficient at the tube side-face of the tube-sheet is the same as the coefficient 
through the tubes. (4) The area through which heat flows at the shell side of the 
tube-sheet includes the cross-sectional area of the tube walls.

After discussing the examples in detail, a rule for approximation is derived. Since 
one example was deliberately chosen to give the largest difference to be expected in 
practice between the maximum metal temperature and the tube-fluid in a water- 
cooled exchanger, it may be used as the basis for a rough rule of thumb, which may 
be stated as follows : The maximum metal temperature in the pierced portion of the 
tube-sheet of a water-cooled exchanger will not exceed the sum of the tube side design 
temperature plus 15% of the difference between the two design temperatures.

A. H. N.

563. Butadiene Calls for Few Departures in Equipment or Processing. J .  V. High­
tower. Refiner, April 1942, 21 (4), 101.—Equipment for the preparation of feed­
stock for a butadiene unit largely consists of fractionators, and such equipment may 
already be available. Some natural-gasoline plants are fractionating butane cuts which 
are probably capable of being used as feed stocks without further fractionation; 
the same is true of numerous refining units which are fractionating butane cuts from 
either crude or refinery gases. Fractionation is also required to produce liquid feed­
stocks if these, rather than butanes, are to be converted into butadiene. In either 
case the equipment consists of conventional fractionator towers and such subsidiary 
equipment as charge-pumps, reflux pumps, drums, heat-exchangers and perhaps 
absorbers and compressors.

In the butadiene plant proper, the first processing step consists of cracking the feed­
stock, or heating it (if a catalytic process is used) to the temperature where catalytic 
conversion of the material into butadiene will occur. The pressure involved is low, 
being, it is understood, around 150 lb./sq. in., or lower. A high temperature, ranging 
between 1000° and 1300° F., is necessary. Furnace coils of alloy steels are required 
at points where these high temperatures are encountered, although carbon steel might 
be used in the cooler sections of the furnace. Valves, in s t r u m e n t ,  connections, and 
other fittings subjected to the high temperatures would also be of alloy steel. The 
furnace box would require such familiar equipment as oil- or gas-burners, refractories 
and tube hangers.

Low temperatures of —60° F. are involved in certain parts, and for these special 
alloy steels are used in valves, etc. Otherwise the equipment is conventional.

A. H. N.

564. Mercaptans Removed Prior to Doctor Treating. Anon. Refiner, April 1942,
21 (4), 103-106. Gasoline treatment in the plant described is accomplished in three 
successive stages : a precaustic wash for the removal of hydrogen sulphide, caustic 
scrubbing for reduction of mercaptan content, and doctor-sweetening to a finished 
product. The three are phases of a continuous system whereby a  blend of cracked 
distillate and plant-reeovery vapours moves in uninterrupted flow through the three 
treating phases. The plant and its operation, together with the regeneration of caustic 
and disposal of mercaptans, are described in some length. Savings effected by the 
plant are discussed. •

Important features of this system, which allows of economical sweetening of full- 
r^r̂ e RyContinent cracked gasoline with available chemicals, and without lowering 
0 e response, may be outlined as follows : (1) main hydrogen sulphide removal
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by debutanization; (2) low Be. caustic soda prewash for partial acid-oil removal;
(3) 80% mercaptain removal through packed tower regenerative caustic system ;
(4) temperature- and time-controlled doctor and sulphur contact; (5) meter-controlled 
and recorded sulphur addition, checked against butyl mercaptan and other tests ; 
(6) continuous doctor treatment with carefully adjusted alkalinity, sodium plumbite, 
and lead sulphide conditions in gum-free treating solution.

A summary of the operating procedure shows that it is essential to keep the caustic 
well regenerated, to keep air from entering the system along with the caustic, and to 
maintain an even, unbroken flow of gasoline to the scrubber. The gravity of the 
caustic should not fluctuate, and the concentration of the phenols in the mereaptan- 
scrubbing caustic should be controlled by charging fresh caustic to the system as 
frequently as tests determine that this should be done. A. H. jN.

565. Conditioning Raw Natural Gasoline in the Field. Anon. Refiner, April 1942, 
21 (4), 112-114.—A description is given of a plant used by one company to provide a 
source of isobutane.

Details are given of fractionators and similar equipment in the plant. A. H. N.

566. Making the Refinery Weld. W. L. Archer, Refiner, April 1942, 21 (4), 119— 
121.—The fundamentals of good welding practice for refinery purposes are discussed.

A. H. N.

Fire Prevention.
567.* Control of Oil Fires. A. F . Dabell. Petrol. Times, 2.5.42, 46 (1168), 207.— 
The principles involved in an oil-fire are briefly outlined. I t  is felt that the fire pre­
cautions for oil-storage installations which have proved efficient in the past cannot 
be deemed capable of coping with the present-day hazards of unusual and unforeseen 
nature, in particular those arising from the destruction of pipe-lines. Action must, 
therefore, at times be restricted to precautionary control of fire, rather than its im­
mediate extinction.

It is suggested that by collection and disposal of burning gas and the provision 
of natural drainage, the liquid can be collected at distant points, with risk to life 
reduced and maximum salvage obtainable.

The author feels that in the case of large installations, the modem practice of eliminat­
ing auxiliary pumps and of concentrating plant calls for revision, and recommends 
that increased facilities for the release of vapours from oil tanks now be provided.

Storage tanks, pipe-lines, and oil in rivers and canals are discussed separately. 
Water is, contrary to public opinion, the most valuable asset for oil-fire fighting; 
but other agents are also discussed—e.g., foam. The paper is then summarized under 
general and special conclusions. A. H. N.

Analysis and Testing.
568. Note on Temperature Correction Methods in Calorimetry. R . S. Jessup. J .  
Appl. Phys., February 1942, 13 (2), 128-137.—The problem of correcting calorimetric 
data for thermal leakage has been discussed by King and Grover in a recent paper in 
the Journal of Applied Physics. From their analysis of the problem these authors 
have concluded that large errors are involved in the usual methods of correcting the 
data of bomb-calorimetric measurements, and of experiments by the method of 
mixtures. In the present note it is shown, in agreement with W. P. White’s treatment 
of calorimetric lag, that in the case of bomb-calorimetric measurements the errors in 
question are practically completely eliminated by calibrating the calorimeter experi­
mentally. Since experimental calibration of the calorimeter is the usual practice in 
modem bomb-calorimetric measurements, the results of such measurements are not 
affected by the errors discussed by King and Grover. In case of measurements by the 
method of mixtures, these errors can be avoided by so conducting the experiment that 
the final temperature of the calorimeter will be very near the convergence temperature.

A. H. N.
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569 * Application of Spectroscopy in the Petroleum Industry. J .  R. Nielsen. Oil
Qas J  194i! 40 37,34. A lecture review of published work on emission, absorption
and Ram an1’spectroscopy as applied to hydrocarbons and other products of interest 
to the petroleum industry. Illustrated with tables and diagrams. 13 references.

C. G. G.

570 * Convenient Graphical Method for the Valuation of Lubricating Oil Crudes. H.
Moore, Petrol. Times, 1942, 46, 1162, 68.—The valuation of a crude oil which is to be 
worked up for lubricating oils is frequently carried out by fractional distillation in 
vacuo, a number of narrow cuts being separated. The viscosity of each fraction is 
determined, and the composition of the oils which will ultimately be produced in 
the refinery is found by experimental blending of these cuts to the predetermined 
viscosity figures.

This procedure can be simplified by isolating a few narrow cuts during the distillation, 
and plotting their absolute viscosities on a log. scale against their mean composition, 
expressed as the percentage range of the lube-oil residue. The curve is then drawn. 
In the portion corresponding to the lower viscosities the graph is nearly straight and 
shows average composition for a given viscosity. In the higher portions some allowance 
must be made for slight curvature.

By choosing suitable scales, other characteristics, such as flash point, sp. gr., cold 
test, and coke test, may be plotted on useful blending diagrams. The article is 
illustrated with diagrams of the type discussed, and examples of their uses are given.

C. G. G.

571. Investigation of the Aromatic Portion of Light Oil Fractions. E . A. Robinson.
Zhurnal Prikladnoi Khimii, 13 (12), 1852-1868. Translated by J'. G. Tolpin. Refiner, 
March 1942, 21 (3), 78-83.—Since the differences between the properties of aromatics 
and other classes of hydrocarbons are not very pronounced in the higher-boiling oil 
fractions, no reliable methods of determining them in lubricating oils are available. 
The methods proposed for this purpose, including the use of selective solvents, hydro­
genation of aromatics to naphthenes, and treatment with sulphuric acid, were evaluated 
in an experimental study under consideration of the available literature material. 
In the case of the lubricating fractions of two oils, a paraffin-base and a naphthene-base 
oil, it was shown that the types of aromatic compounds can be determined with a 
reasonable degree of probability by removing the aromatics from the oil, adding known 
aromatics, and comparing the properties of the obtained mixtures with those of the 
original oil fractions. On the average, the same type of aromatic compounds were 
found to be present in both oils.

Notwithstanding literature references that paraffin-base oils contain aromatics with 
long paraffin chains, these two oils were found to contain no compounds of this type 
of the composition C16H 33 or C18H 37 in the fraction boiling at 160-200° C. and 1 mm. 
pressure, although one of them (Karachukkur oil) was found to contain from 12 to 14% 
aromatics, and the other (Balakhany oil) 30—32% aromatics. The average composition 
of the aromatics in the fraction boiling at 130-160° C. and 1 mm. pressure corresponds 
either to dicyclic aromatics with an aliphatic chain, or monocyclic aromatics containing 
naphthene rings in the side-chain. The conclusions reached for the fraction boiling 
at 190—220° C. and 1 mm. indicate the probable presence in it of either tricyclic aromatics 
with a paraffin chain, or of dicyclic aromatics with a paraffin side-chain, containing 
one or two naphthenic rings, the total number of rings in the molecule being not less 
than three.

Considering the constants of the hydrocarbons isolated by Rossini from Mid-Con­
tinent oil, the composition of the fraction 205-210° C. and 0-5-10 mm. of the two oils 
are also thought to be subject to the above conclusions concerning the type of aromatics 
present in them. Published data for other oils of different types are held to point to a 
similar composition.

All data given in the original are included in the translated article. A. H. N.

Chemistry and Physics.
572. Some Applications of the Kinetic Theory to the Behaviour of Long Chain Com­
pounds. | ¡H. Mark. J .  Appl. Phys., January 1 9 4 2 , 12 (1), 4 1 - 4 5 .—If l o n g - e h a in
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molecules pass from the extended into the contracted state, a certain amount of curling 
energy and curling entropy may be developed. In recent years several authors have 
discussed these energy and entropy changes in connection with the elastic properties 
of long-chain high polymers. In this paper the melting points of long-chain com­
pounds, their swelling tendencies, and their viscosities in dilute solutions are discussed 
mathematically. A. H. N.

573. Structure and Dynamics of Liquids. W. E . Roseveare, R . E . Powell and H. 
Eyring. J .  Appl. Phys., September 1941, 12 (9), 669-679.—By co-ordinating informa­
tion on viscosity, diffusion, melting, and other rate and thermodynamic properties, 
a detailed picture of liquid structure is built up. Thus it is found that a liquid is best 
thought of as a solid, to which a  large number of empty equilibrium positions are added. 
In fact, the expansion on melting, as well as the expansion with a rise in temperature, 
arises almost entirely from this introduction of new equilibrium positions, and only to 
a minor extent from lattice expansion. Information is then obtained as to the number, 
size, and energy of formation of these empty lattice points. A. H. N.

574. Correlation Between Elastic Moduli and Viscosity of Liquids and Plastics. A.
Gemant. J .  Appl. Phys., September 1941, 12 (9), 680-685.—The chief purpose of 
this presentation is a practical one. The correlation appears to be valid also for 
plastic materials or for a  series of materials ranging from the liquid to the plastic 
state. It  is often required to know viscosity values of plastics where direct measure­
ments are difficult or even impossible, yet the measurement of an elastic modulus is 
easy. On the other hand, it is often required to know the velocity of propagation 
of acoustical waves (i.e., compressibility) of liquids for which viscosity measurements 
can be carried out much more easily and quickly.

By means of a simple theory, an equation, establishing a connection between elastic 
moduli of liquids and plastics and their viscosity, is derived. The equation, which 
contains two constants only, can be used either for a given substance in a range of 
varying temperature and pressure, or for a series of chemically related materials. 
The usefulness of the equation is shown on simple hydrocarbons, petroleum fractions, 
plasticized polyvinyl chlorides, and glasses. A. H. N.

575. Frictional Phenomena. Part II. A. Gemant, J .  Appl. Phys., August 1941, 
12 (8), 626-633.—On the basis of the kinetic theory, an explanation is given both of the 
viscous forces within a gas and of those external frictional forces operative between 
a gas and a wall. The extent to which the theory is able to reproduce the existing 
experimental data on the viscosity of different gases, and the variation of viscosity 
with pressure and temperature are shown. A. H. N.

576. Frictional Phenomena. Part III. A. Gemant. J .  Appl. Phys., October 1941, 
12 (10), 718-724.—The extent to which viscous processes can account for the absorption 
of freely travelling acoustical waves in gases is shown. Considerable divergence 
between theory and experimental data is found for polyatomic gases, and an explanation 
of this divergence on the basis of intramolecular vibrations is presented. A. H. N.

577. Frictional Phenomena. Part V. A. Gemant. J .  Appl. Phys., December 1941, 
12 (12), 827-836.—This paper presents theories of liquid viscosity, particularly those 
of van der Waals, Andrade, Prandtl, and Eyring. Whereas the viscosity of gases is 
based on the collisions of molecules, that of liquids is dominated chiefly by molecular 
attraction forces. Experimental material is presented on the effect of chemical 
constitution, temperature, pressure, and mixture ratio on viscosity, which effect is 
explained on the basis of existing theories. A brief outline of turbulent flow closes 
the paper. A. H. N.

578. Frictional Phenomena. Part VI. A. Gemant. J .  Appl. Phys., February 
1942, 13 (2), 90-96.—Colloidal particles present in solutions and suspensions increase 
the effective viscosity of the solvent. Einstein has presented the theory of this effect 
valid for spherical particles, and given an equation, deviations between which and 
experiments being due to either solvation or electric charge of the particles. Elongated

U
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particles require a further modification of the formula. The theory is bemg successfully 
applied to the study of synthetic fibre molecules, and valuable information as to the 
shape of the latter can be derived by viscometric measurements on colloidal solutions 
of such polymers. A - H - N -

579.* Ultraviolet Light and Gasoline Testing. J .  De Ment. Refiner, April 1042,
21 (4) 125—126.—References are given to books and previous papers dealing with the 
subject. ~ Ultra-violet light may be employed for testing the stability of gasoline and 
for determining gum-forming tendencies. As contrasted to fluorescence work, 
unfiltered, high-intensity light from a mercury-quartz arc is employed for stability 
testing. Ultra-violet light gives good results in stability testing, whereas tests with 
white light have resulted in unsatisfactory evidence. A sample is exposed in crystal­
lizing dishes covered with Cellophane, and then in Pyrex dishes to the radiations 
from a quartz-mercury arc drawing 5-4 amperes with a 110-volt drop, placed 30 
centimetres away from the gasoline surface. The results are decisive, and show a 
difference in the quality of two gasolines between which bomb tests had failed to exhibit 
a marked difference. The tests were completed by bomb tests following the exposure 
to ultra-violet rays. When the gum did not exceed 10 milligrams, reproducible values 
were obtained, but with greater values the accuracy varied as much as 10%. The 
experimenters believed optimum conditions to be ultra-violet irradiation for 1 hr. 
and heating to 100° C. for 3 hr. In ordinary gasoline the case is slightly different for 
ultra-violet irradiation for 30 mins. and heating for 2 hr. suffices.

Tests for other purposes are described briefly. Special patent literature of interest 
in cracking oils, removing “  bloom ” , precipitation of objectionable substances, 
etc.,, are mentioned. An interesting fact is that a  solution of gasoline in alcohol, 
when placed in a fine capillary tube and exposed to ultra-violet light from a mercury 
arc, moves appreciably when in a horizontal position. This means that the surface 
tension of the solution changes and the order of movement is from 1 to 2 millimetres/hr. 
Other solutions also exhibit this interesting property. A. H. N.

580.* Hydrocarbon Hydrates. I. C. Bechtold. Refiner, April 1942, 21 (4), 115-118.
Paper Presented before California Natural Qas Association.—Historical development of 
the subject is briefly discussed. The chemical composition of these hydrates is difficult 
to determine. After a survey of the theories advanced is made, Villard’s theorem 
is quoted : “  Dissociable compounds, capable of existing only in the solid state, formed 
by water with various gases, are isomorphous between themselves, and crystallize 
in the cubic system, and their composition is expressed by the general formula : 
M -6H20, where M represents one molecule of the gas under consideration.”

This viewpoint is in agreement with the conclusions reached by Nikitin, and is 
consistent with the general aspects of hydrate formation as they would be developed 
from Werner’s co-ordination theory. Although it now appears that there is con­
siderable doubt as to the exact composition of many hydrates of normally gaseous 
substances, it is assumed for purposes of discussion that all the hydrocarbon hydrates 
contain six molecules of water. Hydrates of ethane, propane, and the butanes have 
been reported in the literature, and data have been published to show the conditions 
necessary for their formation. There is considerable doubt as to whether normal 
butane forms any hydrate ; Hammerschmidt could not produce this hydrate at pressures 
up to 800 psi. To date, it is definitely true that no hydrates of hydrocarbons heavier 
than butane have been reported.

The conditions necessary for the formation of hydrates are high pressures, certain 
limitations to temperature and composition. For a given temperature there must 
always be no less than the equilibrium pressure in order that hydrate may exist. 
In connection with composition, it may be added that it is always necessary that the 
gas be saturated with respect to water vapour at the equilibrium point before hydrate 
crystals will appear. Although the primary conditions may be proper for hydrate 
formation, it is not always true that the solid will immediately appear. These gas- 
water mixtures have a tendency to exist for long periods under measurable conditions. 
Certain secondary effects play a large part in determining whether these solids will 
appear under field conditions. For example, high velocities, turbulence, pulsations 
rom compressors, sharp bends and similar conditions, which readily promote a mixing
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action, will augment the formation of the solid phase. On the other hand, conditions 
which result in low velocities and little turbulence may allow gases to exist without 
the formation of a solid phase, even though the three primary conditions may be in 
proper relationship for hydrate formation. Once the solid has formed, or has started 
to form, it will proceed very rapidly under proper conditions because of the “ seeding ” 
effect of the crystals which have developed. Hydrate control is studied with these 
principles in mind. Prevention of hydrate formation is advocated as a better safe­
guard than methods alleviating its troubles. A. H. N.

Lubricants and Lubrication.
581. Mineral Oils in Hot Tinning. Anon. Chem. Tr. J ., 5.12.41, 109, 282.—Com­
pounded oils have been developed by the Tin Research Institute in collaboration with 
an oil company, to replace tallow for hot tinning and palm oil for tin-plate making. 
The oils are specially selected mineral oils containing active agents, and are superior 
to the glyceride oils generally used for tinning in respect of, e.g., stability at high 
temperatures over a prolonged period. Their use is likely to lead to an improvement 
in the technology of the process. Results from large-scale trials by the Institute 
have been confirmed in industrial plants. C. L. G.

582. Studies in Lubrication. Part X. F. Morgan, M. Muskat and D. W. Reed. J .  
Appl. Phys., October 1941, 12 (10), 743-752. Studies have been made of the stick- 
slip behaviour recently investigated by Bowden and collaborators. The friction 
apparatus consists essentially of a table which can be made to rotate at a very low 
velocity and a slider elastically supported at the centre of rotation of the moving 
surface. Examples are shown of the stick-slip process with several combinations 
of metals at various speeds and loads. Motion pictures of the slider and table have 
been made in order to study possible slipping during the stick phase. Temperature 
records of the stick-slip cycle indicate that the temperature flash is confined exclusively 
to the slip period and in no case studied exceeds 50° C. above ambient. Traces made 
of the slip phase with very high camera speeds permit an analysis of the variation 
of kinetic friction with velocity. Thus both static and kinetic friction data can be 
obtained from a single stick-slip cycle.

From the conclusions reached as a result of these experiments, it appears that 
Bowden and Leben have ascribed properties to kinetic friction that in reality belong to 
their particular apparatus. The temperature flashes which occur only during the slip 
are to be expected and are due to dissipation of energy at this time. Melting tempera­
tures are ordinarily not reached although they may readily be attained if the rate of 
generation of heat is large, due to high speeds or high loads; if the melting point of one 
of the metals is very low, or if heat cannot be conducted away as fast as it is generated. 
Nor is melting necessary to establish the stick-slip behaviour. This is evident from 
the fact that the slider sticks to the moving plate in the beginning, that is, before the 
very first slip occurs and consequently before any temperature flash takes place.

A. H. N.

583.* Examination oi Used Crankcase Oil. L. L. Davis. Refiner, April 1942, 21 (4), 
107.—The depreciation of an oil in service results from contamination from two major 
sources: (1) From sources external to the lubricating system. These extrinsic 
contaminants (such as those from the combustion zone) depend on the mechanical 
conditions of the engine, and are not a  consequence of the kind or quality of the 
lubricant. (2) From sources inherent to the lubricating system and to the oil. These 
intrinsic contaminants result from the changes in the oil, and therefore depend on the 
quality of the oil as well as on the operating conditions.

The various methods most commonly used for the estimation of the changes that have 
occurred in a used oil are : (1) dilution by the fu e l; (2) water content; (3) viscosity ;
(4) carbon residue ; (5) neutralization number ; (6) ash ; (7) metal content; (8) naphtha 
insolubles; (9) chloroform insolubles; (10) chloroform solubles; (11) oil insolubles; 
(12) resin content. Due to the infinite number of possible combinations of oils, engines 
and operating conditions, the interpretation of the results of used oil analysis depends 
on a knowledge of the oil used, the type or make of engine, the service conditions,
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and the condition of the engine after use. Such interpretation includes an evaluation 
of the quantity and character of the various contaminants in the used oil. These 
are discussed as extrinsic and intrinsic contammants. Discussions are further made 
of asphaltenes ; carbon residue, the viscosity and neutralization number of an oil ; 
and of corrosion. Correlations are attempted, and the conclusion is reached that 
engineers engaged in research may obtain considerable reliable information from a 
study of the detailed analysis of the used oil in relation to engine conditions. This 
relationship is too complex to be used for control of routine operation by either the 
individual or the fleet owner. The correct period between drams must be determined 
by practical experience with representative oils, in specific equipment, and under 
given operating conditions. It  must primarily be based upon engine conditions, 
although detailed oil analysis will assist in developing optimum drainage periods. 
To insure protection of equipment, such drainage periods should be substantially 
shorter than the indicated maximum useful life of the oil.

In general the recommendations of the equipment manufacturer or the oil company 
are on the conservative side in order to protect the consumer from troubles which 
might arise under severe conditions. Certainly, if equipment must be kept in con­
dition for maximum performance under severe conditions, a conservatively short 
crankcase drainage period is to be recommended.

After the correct drainage period has been determined from experience in service, 
a drainage schedule in hours or miles of operation should be established and rigidly 
enforced. The paper ends with a list of standard and other test methods for oils.

A. H. N.

Special Products.
584. Sugar-Cane Wax. Anon. Chem. Tr. 26.12.41, 109, 322.—The U.S. Dept.
of Agriculture have investigated the extraction of wax from sugar-cane, and are to set 
up a pilot plant at Houma, Louisiana. The industry was originally established 
in Natal during 1914-18, using the discarded mud press-cake (since it was not practic­
able to extract the wax from the cane before clarification). Some 12 million lb. are 
stated to have been exported in 1924, in spite of disadvantages such as stickiness, 
and dark colour difficult to improve owing to residual fatty matter, and in some 
cases an objectionable odour, due to the putrefactive decomposition to which it is 
subjected to reduce the fat content.

In Louisiana extractions of different mud press-cakes have been made, toluene being 
the recommended solvent. Fatty fractions can be removed by extraction in the cold 
with, e.g., acetone to give a range of waxes, the solvent being removed by distillation 
and blowing the wax with steam or air. C. L. G.

585. Peroxide from Propane. Anon. Chem. Tr. J ., 2.1.42, 110, 11.—English Patents 
540,534 and 541,110 of 1941, taken out by the Bataafsche Petroleum Mij., cover the 
production of hydrogen peroxide and organic peroxides from gaseous saturated hydro­
carbons with two or more carbon atoms and saturated alicyclic hydrocarbons by 
incomplete combustion at, e.g., 400-500° C. at a volume ratio of hydrocarbon to oxygen 
of at least 4 : 1 .  The gas mixture is admitted with turbulence into the walls of the 
vessel, which is made of non-rusting metal, being eventually burnt in the centre of the 
vessel. The reaction product is then rapidly discharged and cooled at, e.g., 40° C., 
so that a portion of the by-products formed (H-CHO and CH3-CHO) remains in the 
vapour phase. Contact between the peroxide and the metal at high temperatures is 
avoided by cooling the reaction vessel to below 200° C. with, e.g., ethylene glycol. 
An example is given of the combustion of 70 c. metres per hour of a mixture of 98% vol. 
C3H8 and 10% 0 2, yielding 8 litres of an aqueous solution containing chiefly H20 2 
(-0 mgm. equivalent of oxygen per cc.). By recycling a portion of the reaction gases 
with more oxygen and propane, the yield may be increased to about 60 litres.

C. L. G.

586. Physical Characteristics of Synthetic Rubbers. J .  N. Street and J .  H. Dillon.
pp . hys., January 1942, 12 (1), 45-56.—A summary of the nature and special 

app ica ions of the more important types of synthetic rubbers is given. Two series
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of rubber and synthetic rubber stocks, compounded on the basis of comparable 
pigmentation, were selected for study. In addition to the conventional physical 
properties (tensile strength and elongation at rupture, modulus, ageing, etc.), a number 
of other mechanical properties, such as dynamic rigidity, hysteresis loss, “  blow-out 
resistance,”  “  running temperatures,”  and tensile strength at elevated temperature 
were measured. Swelling tests in various solvents were also made. Results are plotted 
in the form of correlation charts in an effort to select proper methods of measurement. 
Some observations on comparative service tests in tyres in the case of three synthetic 
rubbers, indicate them to be satisfactory, on a quality basis, for use in time of emergency. 
The importance of care in selecting the proper physical tests and methods of analysis 
is emphasized in the light of the results given. I t  is concluded that rubber testing tech­
niques and interpretation must be modified in certain instances in evaluating synthetic 
rubber stocks. A. H. N.

587.* Hydroforming Process Now Used on Commercial Scale. M. H. Arveson. Oil Gas 
J ., 1 5 .1 .4 2 , 40 (36), 53.—In the course of the hydroforming process a certain amount 
of polymerization occurs as side reaction, resulting in the formation of 2%  or so of a 
polymer of complex aromatic character. The general characteristics of the polymer 
are : A.P.I. grav. 11.0, spec, dispersion 2 6 4 ,  A.S.T.M. distillation I.B .P . 4 4 8 °  F ., 
5 0 %  over at 4 9 0 J F., 90% over at 620° F . Properties of 65% and 80% overhead 
cuts from the polymer are also quoted. A high content of polycyclic aromatics is 
indicated by the properties shown. The total quantities likely to be available from 
plants under construction and definitely planned in the U .S. is 10 m il l io n  to 15  m i l l ion  
gals, per annum. Various tests which have been carried out on the polymer and on 
distillates indicate that they will be of value as an improved high-boiling rubber solvent, 
as solvent for paints, lacquers, etc., as component of paint removers, as solvent or 
plasticizer in connection with natural and synthetic resins, rubber, bakelite composi­
tions, etc., as solvent for asphalt and gilsonite impregnating compositions, as com­
ponent of insulating and cable oils, as ingredient of preservative compositions for 
application to wood and other materials of construction and also wrappings, as pre- 
ventitive of deposition in gas-mains, as absorber oil, as heat-transfer medium, as a 
flushing oil, as stabilizer for fuels against sediment formation, as component of in­
secticide and printing inks, as high-octane blending agent for tractor fuels, etc. Both 
polymer and its distillates have octane ratings of about 90 motor method clear and 
blending octane numbers of 95—120. It  is expected that the polymer will become a 
material of importance in the industry. R . A. E .

D etonation and E ngines.
588.* Ignition System as Influenced by Fuel Characteristics. J .  T. Fitzsimmons. 
Soc. Aut. Engrs. J . (Trans.), 1942, 50 (1), 15-19.—Fuels of the same A.S.T.M. octane 
rating may differ widely in detonation characteristics when used in an engine over a 
range of speeds, as has been shown by co-operative tests to determine the spark 
advance for borderline knock throughout the speed range. Modem high-compression 
engines have become more critical as regards the design of automatic advance mechan­
ism to combine maximum power with freedom from detonation on a variety of 
marketed fuels. The author suggests m e a n s  of utilizing borderline knock tests, on 
all fuels which are likely to be used in practice, so as to obtain substantially knock- 
free operation with the minimum sacrifice of power.

Manufacturers commonly hold automatic advance curves within a tolerance of 
3 to 4 engine degrees. This seems reasonable, since fuels of the same A.S.T.M. knock 
rating differ as much as 20° in spark requirements over the complete speed range, 
whilst engines vary as much as 18° between cylinders as a result of variations in 
compression ratio, temperature, and mixture conditions. The widest commercial 
tolerance on synchronism of timing from one cylinder to another is 3°, with more than 
half the units showing only about 1-5°. However, in many engines a great deal of 
accuracy is lost through distributor drive backlash, end-play in spiral gears and tor­
sional vibration. K . A.



589 * Bearings for Heavy-Duty Automotive Engines. A. B. Willi. Soc. Aut. Engrs. J . 
It 'd 194’ 50 (2) 62- 72 .—Tin-base babbitt has many advantages as a bearing 
material but its strength and hardness decrease rapidly at high operating temperatures. 
The demand for higher-capacity bearing materials has been met by the development 
of certain cadmium alloys and copper-lead mixtures. The load capacity of babbitt 
has also been increased by developing methods of manufacturing steel-back bearmgs 
with a lining of babbitt as thin as 0 0025-in. Very thin linings require special pre­
cautions as regards efficient air-cleaners and oil-filters to guard agamst scormg by 
foreign particles in the oil-stream. Requirements of economy and availability 
necessitate the use of corresponding thicker linings in replacement bearmgs for undersize 
shflfts.

In a discussion of replacement bearmgs, the unfavourable effects of the following 
conditions are emphasised: worn and out-of-round journals, bowed crankshaft,
warped crankcase, oval bearing bores, dirt within the engine, displaced bearing caps 
and improper clearance. Correct grooving is important, and it is shown that the 
addition of a centrally located internal annular groove will improve the load capacity 
of bearings with a high L/D ratio.

Increased use of copper-lead bearings may be enforced by shortage of cadmium 
and tin. These are less tolerant than babbitt of misalignment, incompatible oils, 
etc. It is a normal characteristic for copper-lead bearings to acquire a surface deposit, 
which may be one of three types :

(1) A hard orange, brown or black lacquer ;
(2) A soft, dull-black deposit, associated with the use of detergent oils.

There is little evidence that either of the above are harmful. —
(3) A hard dull black deposit, definitely associted with corrosion, and possibly 

accompanied by surface pitting.
Corrosion may be due to high-temperature operation (selective lead loss) or low- 

temperature operation (selective copper loss), i.e., heavy flow-by, poor crankcase 
ventilation and excessive idling. Fifteen rules are given for the installation of copper- 
lead bearmgs. K. A.
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Coal and Shale.
590.* Natural Gas from Coal. Anon. J .  Inst. Fuel, 1941, 15, 81, 67.—An account
of an article by L. Ranney (Eng. Expt. Station News, Ohio State Univ.) in which the 
possibility of recovering methane from coal in situ before mining is examined.

Coal is stated to be as permeable to gas as is the ordinary gas-sand of the natural 
gas-fields of America. An evacuated bore hole will drain the methane from the coal 
within a 400-ft. radius. The suggested scheme consists of drilling horizontal holes 
through the coal-seam from mine workings, the holes being up to a mile in length and 
spaced at 800-ft. intervals.

It is claimed that such a scheme would recover 800-2000 cu. ft. of gas per ton of coal 
and would reduce ventilation costs and explosion hazards in coal-mines. C. G. G.

Economics and Statistics
591. World Oil Consumption in 1941. V. F. Garfias, R . V. WTietsel, and J .  W. Ristori.
Oil Gas J .,  12.2.42, 40 (40), 13.—The total world consumption of petroleum and its 
substitutes in 1941, excluding that for military purposes except in the U.S., is estimated 
to have been 2067 million brls., which is greater than the consumption in any previous 
year. Demand for military purposes, including addition to stocks, is estimated to 
have been 304-5 million brls. in countries outside the U.S.A. Consumption in the 

•S.A. totalled 1492 million brls., of which motor fuel accounts for 671 million, kerosine 
0 million, gas and fuel-oil 560 million, and lubricants 32 million brls. In Japan, 

's estimated to have been 8-2 million brls., and civil consumption, based 
on that in 1938, 5 million brls. In other Axis-controlled countries production

ha' e been 89 million brls- and civil consumption at 20%-of that in 
, i million brls. A table shows consumption of various products by countries.

R . A. E.
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LUMMUS o*te
C R A C K I N G  U N I T

attest 18
A ccepted, d ayi,

in itia i M ut

lor a major oil company Lummus recently completed a 
Lummus Combination Three-Coil Cracking Unit. . .  viscosity- 
breaking, gas oil and heavy naphtha reforming.» » » Eighteen 
days after the unit was put on stream it was completely ac­
cepted, having met all guarantees. The initial run was con­
tinued to 25 days, when the unit was shut down for inspection 
purposes. » » » This recently completed unit — the ninth con­
secutive Lummus Cracking Unit to be accepted during initial 
firing runs of 25 days or more — is equipped with Lummus 
Floor-Fired, Raised Hearth Heaters, with improved steam 
generation feature in the convection section. Provision is 
also made for steam generation from waste heat.

W . H. JONES 

Representing : THE LUMMUS COMPANY
70 Barn Hill,  W em bley Park, M iddlesex
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E R E C T E D  I N  A N Y  P A R T  O F  T H E  W O R L D

The illustration shows a group of O xley  
Arc-welded Tanks for oil storage, erected 
by us in Trinidad, B .W .I. W e are 
specialists in the design, manufacture 
and erection of tanks for the storage of 
petroleum, oil, etc., and operators and 
plant are sent to any part of the world.

A recent contract in Trinidad included 
the cutting down of a Riveted Tank 
114ft. 6 in. dia. x 35 ft. 4 ins. deep, and re- 
erecting as a Welded Tank 30 miles from 
the original site, all seams being welded 
instead of riveted, allowing the depth of 
the tank to be increased to 38 ft. 6 ins.

OXLEY
ENGINEERING CO.  LTD.

T A N K S  E R EC T ED  A N D  IN C O U R S E  
O F ER EC T IO N  IN T R IN ID A D  . . .

O ne tank, 114ft. 6 ins. dia. x 38 ft. 6 ins. 
deep. Tw o tanks, 80 ft. dia. x 42ft. deep. 
Four tanks, 50 ft. dia. x 40 ft. deep. Three  
tanks, 9 ft. dia. x 30 ft. long. Tw enty  
tanks, I 18 ft. dia. x 41 ft. 6 ins. deep. Five 
tanks, 70ft. dia. x 37ft. deep. Tw o tanks, 
70ft. dia. x 35ft. deep.

HUNSLET, LEEDS 10
7«| V«l|)liMi) 'Grams : "OXMOS," Leeds

Landon Office : W IN CH ESTER HOUSE. O LD  BRO AD STREET. E C  2
Tal. : London Wall J7JI 'Grams : " Asfeongpro.” Stock. London
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f o r  o i l - f i r e d  f u r n a c e s

“ N E T T L E ”  FIREBRICK
(42/44%  Alumina) 

“ T H I S T L E ”  FIREBRICK
35/37%  (Alumina)
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For—

Atmospheric and Vacuum Distillation 

Gas Fractionation and Recovery 

Stabilisation

Chemical Treatment of Distillates 

Alkylation
etc., etc., etc.

FOSTER WHEELER LTD
A L D W Y C H  H O U S E , L O N D O N ,  W .C .2 .

TELEPHONE : HOLBORN 2527-8-9.

K in d ly  mention th is  J o u rn a l  when com m unicating  w ith  A d v e r tis e r s .



O I L  

P L A N T S  

C O M P L E T E

F O R :

Atmospheric and Vacuum Distillation

Cracking

Reforming

Reversion

Stabilization

Chemical Treatment

A .  F .  C R A I G  &  C O .  L T D .

P A I S L E Y  a n d  L O N D O N

Representing  in Europe :

The Winkler-Koch Engineering Co., U.S.A.

K in d ly  m ention th is  J o u rn a l  when com m unicating w ith  A d v e rtis e rs .



The ‘ HARRISON’ 
PURGING M A C H I N E
gives a supply of Inert Gas consistent in 
quality and at low cost for the purging of 
Oil Stills, Tanks, Pipe Lines and Hydrogen 
Producers.

Inert Gas from these machines is also ex­
tensively used for blanketing O il Storage 
Tanks and Vacuum Filters in solvent 
de-waxing processes.

SAFER & CHEAPER TH A N  STEAM

C O N  N E R S V I L L E  
B L O W E R S
d e liv e r  a p o sitive  re lia b le  and o il fre e  

supp ly  o f A i r  o r  G as  e co n o m ica lly  and  

effic ien tly . A b se n ce  o f in te rn a l co n ta c t  

e n su re s  long life , lo w  m a in ten an ce  and  

co n tin u o u s o p e ratio n  o v e r  long p e rio d s .

lit

HEAD OFFICE: TURNBRIDGE • HUDDERSFIELD

L O N D O N  OFFICE : 119 V IC TO R IA  ST. • S.W.I

Illustration shows a 
batch  o f  B lo w e rs  
recently dispatched 
to an Oil Refinery

Kindly mention this Journal when communicating with Advertisers.
x i



WHESSOE
D e s i g n e r s  b  B u i l d e r s  o f

W E L D E D  T A N K S

F o r in fo rm atio n  on accepted  B rit ish  P ractice

THE WHESSOE FOUNDRY & ENGINEERING 
C O M P A N Y  LIMITED

H E A D  O F F I C E ,  D A R L I N G T O N
L O N D O N  OF F I CE  (Temporary Ad d r e s s )  

P O T T E N  END B E R K H A M S T E D ,  HERT S .

Kindly mention this Journal when communicating with Advertisers, 
xii


