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CETA N E N U M B E R S  A N D  P H Y SIC A L  P R O P E R T IE S  
OF N O R M A L A L K Y L  B E N Z E N E S  A N D  O T H E R  
H Y D R O C A R B O N S. 

Part I I I .  E valuation  of n -Alkyl Benzenes and Certain 
R elated  H ydrocarbons as Diesel Fuels.

By T. Y. Ju, B.Sc., Stud.Inst.Pet., C. E. W o o d , M.Sc., F.Inst.Pet., 
and E. H. G a r n e r , Ph.D., M.I.A.E., F.Inst.Pet.

The cetane num bers o f ra-dodecyl benzene an d  ra-tetradodecyl benzene 
were found to  be 68 an d  72, resp ective ly . T h e  b lend ing  cu rves fo r these 
tw o  n-a lky la ted  benzenes w ith  low-standard-reference fu e l are  stra ig h t lines.

T h e  b lend ing  ce tane  num bers o f  th ree  d ip h en y l hom ologues w ere obta ined  
b y  in te rp o la tion  or ex trap o la tio n  fro m  b lends w ith  h igh-standard  diesel 
reference fuel : th e  b len d ing  cu rves are  n o t linear.

T he  cetane n u m b er o f  m -d iisopropyl benzene is too lo w  to be ra n  s tra ig h t 
in  the engine. T h e  b lend ing  cetane n u m b er as ca lcu la ted  from  50 p er cent, 
b lend is — 3, an d  th e  cetane nu m b er o f the  unb lended  hyd ro carb o n  as 
obtained b y  ex trap o la tio n  is — 1 2 .

A  su m m ary  is  g iven  o f  b lend ing  cetane num bers obta ined  in  the  present 
w ork and o f those p rev io u s ly  pub lished  in  the  lite ra tu re , and, w h ile  the  d a ta  
are incom plete, th e y  in d ica te  th a t  the  hyd rocarbons w ith  a  com pact or 
h igh ly  b ranched  stru ctu re  ten d  to  h a ve  low  cetane num bers. T here  is thus 
a general s im i l a r i t y  ex isting  betw een  octane nu m b er an d  cetane num ber, 
in  th a t the ty p e  o f  s tru ctu re  w h ich  g ives a  h igh  octane num b er also g ives a 
low  cetane num ber.

I n a previous paper (J . Inst. Petrol, 1939, 25, 695-703) the cetane num­
bers and blending cetane numbers of four mono-n-alkylated benzenes— 
namely, amyl, bexyl, heptyl, and nonyl benzenes—were described. In 
the present investigation two additional n-alkylated benzenes (alkyl 
group : C12 and C14) have been investigated. The boding points of these 
two hydrocarbons correspond to the highest-boiling fractions normally 
present in automotive diesel fuels, and thus, together with the other 
normal alkylated benzenes previously tested, comprise most of the particu­
lar hydrocarbons of this series which may be present in diesel fuels.

Biphenyl and two hydrocarbons derived from it—namely, diphenyl 
dimethane and dibenzyl—have also been investigated, and as these boil at 
normal atmospheric pressure at 254-284° C., they are within the diesel fuel 
range. Two other hydrocarbons have been investigated, raeto-diisopropyl 
benzene (an isomer of the w-hexylbenzene tested in the previous series of 
hydrocarbons), and dicyc/ohexyl, a fully-saturated, two-ring compound 
boiling at 238° C.

Mono-Alkylated Benzenes, w-dodecyl- and w-tetradecyl-benzene.
The table below gives the principal physical properties of the two n- 

alkyl benzenes under consideration.

S y n o p s i s .

m
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Properties. n-Dodecylbenzene. n-Tetradecylbenzene.

Bo ilin g  point, 0 C. .
D ensity , d)5‘5 
Viscosity, in  centistokes .

Aniline  point, °  C. . • 0 • 
S . I.T .  Moore apparatus in  oxygen, U

172-3/9 m m . 
0-8607 

f 4-2095 (100 ° F . )  
1 1-5656 (210 ° F . )  

13-5 
244

195-6/9 m m .
0-8605
5-6099 (100° F . )
1-9584 (210° F . )  

27-1
242

The engine tests were carried out on the C.F.R. Diesel Fuel Testing Unit 
in the Esso European Laboratories at Vauxhall, London, by Mr. A. Prize­
man. The method adopted for the measurement of cetane number was 
the “ Coincident-Flash Fixed Delay ” method, using neon lights which are 
located on the periphery of the flywheel, and are operated by contact points 
on the combustion and injection indicators (A.S.T.M. Standards on 
Petroleum Products and Lubricants, issued October 1938, p. 8 ; J. Soc. 
aut. Engrs, 1938, 43, 453). The combustion and injection indicators are of 
the bouncing-pin type, suitable provisions having been made for adjust­
ment of the contact points. The operating conditions specified in this 
method are as follows :—

1. Engine speed .
2. Ja ck e t  tem perature .

3. Cooling liqu id  .

4. Crank ease lub. oil
5. O il pressure
6. O il temperature
7. V a lv e  clearances, cold

8. In jec tion  advance
9. In jection  pressure (opening

pressure)
10. In jection  quan tity
11. In jec to r cooling water-

jacket tem perature
12. A ir  in let tem perature

Constant, 900 ±  9 r.p .m .
C onstant w ith in  ± 1 °  F .  an d  a t  a  temperature 

betw een 209° F .  an d  215° F .
D is t ille d  w ater, or ra in-w ater, o r ethylene-glycol if  

necessary.
S .A .E .  30.
25-30 psi.
120-125° F .  

r In ta k e , 0-008 in .
1 Ex h au s t, 0 010 in. 
f 13° b .t.d .c. fo r ra ting .
1 5 ° b .t.d .c. fo r com bustion  co n ta c t setting .

1500 ±  50 psi.
13 0 ±  0-5 m l./m in .

100 ±  5 ° F .
150 ±  2 ° F .

The cetane number of the unknown sample is estimated, and two refer- 
ence-fuel blends, one of which has a longer delay period and the other a 
shorter delay period than the sample, are selected, differing by not more 
than eight cetane numbers. The cetane number of the fuel under test is 
calculated by interpolation from the required compression ratio, giving 
coincidence of the two neon flashes for each of the two reference fuels.

Two reference fuels, the I.P.T. high-ignition-quality and I.P.T. low- 
ignition-quality secondary reference fuels, were used to match the sample. 
The high standard fuel has a cetane number of 70-5, and the low standard a 
cetane number of 18. Fuels of any cetane number between 70-5 and 18 
can be matched by mixing these two reference fuels. In the case of n- 
tetradecyl benzene, the cetane number was higher than that of the high- 
standard-reference fuel, so a blend of primary reference fuel of cetane and 
a-methylnaphthalene was used in matching the cetane number of the
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sample. In general, by careful operation, results are reproducible to within 
¿ 1  cetane number.

The following table shows the cetane numbers of the pure hydrocarbons 
and blends of the hydrocarbons with low-standard-reference fuel.

H yd ro ca rb o n s .

C etane num ber, %  b y  w e igh t o f hyd ro carb o n  in  
b lends w ith  low-standard-reference fuel.

10 0 % . 5 0 % . 2 5 % . o % -

«-D odecyl benzene . 68 43 31 18
n-Tetradecyl benzene 72 45 ■—• 18

These experimental results are shown in Fig. 1, which gives the relation­
ship between the cetane numbers of blends of low-standard-reference fuel 
and of the pure hydrocarbons against the percentage by weight of low- 
standard-reference fuel in the blends. Here the relationship is linear in 
hoth cases, the blending cetane numbers being the same as when the hydro­
carbons are run straight in the engine.

X  n-D odecyl benzene.
0  w -Tetradecyl benzene.

F i g . 1.

B L E N D IN G  C U R V E S  O F  U-A L K Y L  B E N Z E N E S  W IT H  LO W  S T A N D A R D  R E F E R E N C E  F U E L .
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The following table summarizes the results of the six alkylated benzenes
so far investigated.
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(Cf. J .  Inst. Petrol., 1939, 25, 695-703).

«-A m y l
benzen e.

n -H e x y l
b en zen e .

n -H e p ty l
b en zen e .

n -N o n y l
b en zen e .

n -D od ecy l
ben zen e.

n -T etra-
decy l

benzene.

S .I .T .,  °  C. (M oore’s  a p p a ra tu s  
in  oxygen ■ ■ 

V .G .C .1 (Moore a n d  K a y e )  . 
Cetane num ber from  V .G .C .1 . 
Cetene num ber fro m  Ting 

an aly sis * . .
Aniline point, 0 C.
D iesel in d e x 1 . . ■ 
Cetane (cetene) n um ber by  

A .S .T .M .-C .F .R . m e th o d 4 . 
B lending cetane n um ber fro m  

50%  blend

276
0-9933
7-3

30-3
< - 1 2

8 ( 1 0 )

18

261
0-8795

43-8

35-1
< - 1 2

26  (30) 

32

255
0-8725

47-5

38-0
< - 1 2

35 (40) 

39

247
0-8623

50-8

45-4
- 1 2 - 3

3-2

50  (57)

51

244
0-8464

56-3

52-2
13-5
18-6

68  (78)

68

242
0-8402

58-3

55-5
27-1
26-7

72 (82)

72

1 G  =  1 0 8 2 A  -  0 0887 +  (0-776 -  0-72A ) lo g  lo g  (K V -4 ) . A  =  1-015 — 0 0 0 3 N .  C i. M oore and

Ka>yc k 0eneĜ m b e r 15i - p 4 2A3 f o )l N ° +  0-85P . Cf. K re u le n , J .  Inst. Petrol. Tech., 1937 , 23, 253. 
i D jegei index =  Aniline po in t, ° F . x  A .P .I .° .  c f  B e c k e r  a n d  F is c h e r ,  J .  Soc. out. Engrs, 1934,

35, 376-380.
‘  Loc. cit.

From the above comparison it is clear that for this particular class of

F i g . 2.
SPO N TA N EO U S IG N IT IO N  T E M P E R A T U R E S  OF W-ALKYL BENZENES AGAINST 

C H A IN  L E N G T H .



hydrocarbon, the cetene numbers obtained by engine tests differ consider­
ably from those calculated from the formulae of V.G.C. and ring analysis. 
Aniline points and diesel indices are available for only three of the hydro­
carbons, and these increase regularly with increasing cetane number. The 
relationship between aniline point and cetane number is, however, quite 
different from that found for gas oils from petroleum, for which diesel 
index and cetane number are of about the same numerical order. S.I.T. 
data are in corresponding order (the lower the S.I.T. the higher the cetane 
number) to the results of the engine tests, but, as will be seen later, the 
relationship between S.I.T. and cetane numbers varies for hydrocarbons of 
different series.
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V4urrv\jsr COv\?on ft to n \s  m\V\e CViavn ■
X  B le n d in g  cetane n u m b er fro m  th e  5 0 %  p o in t.
©  C etane  o f  unb lended  hyd rocarbons.

F i g . 3 .

C E T A N E  N U M B E R S  O F n - A L K Y L  B E N Z E N E S  A G A IN S T  C H A IN  L E N G T H .

The spontaneous ignition temperatures of these hydrocarbons are given 
in Fig. 2. With increase of chain length the curve flattens and tends to 
become asymptotic to the chain length axis.

Fig. 3 shows (a) the cetane numbers of the pure hydrocarbons, and (b) 
the blending cetane numbers calculated from 50 per cent, points which are 
plotted against chain lengths (number of carbon atoms in the alkyl chain). 
It is seen from the graph that the blending cetane numbers of the lowest 
members are, in every case, higher than the actual cetane numbers of the 
pure hydrocarbon. The difference, however, diminishes with ascent of the 
series, and for n-dodecyl and n-tetradecyl benzenes the two values are 
identical. It will be noted that the blending curves for the first four 
hydrocarbons were determined on blends with low-reference-standard fuel
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and for the last two with high-reference-standard fu e l: it is not known whether this has any bearing on the results, although the first four appear to 
lie on different curve for the last two points.

B i p h e n y l  a n d  H o m o l o g u e s  o f  B i p h e n y l .

Only the blending cetane numbers of biphenyl, || | || |, diphenyl
/  < ( J I T   / % -  P I T ----- P J I   / %methane, || | 2 || |, and dibenzyl, || 2 2 II I, were
\ s  \ s  \ sdetermined, owing to their low cetane number and high melting points. 

The hydrocarbons were purified by heating with sodium and by vacuum 
distillation over sodium (diphenyl methane) or recrystallizing several times 
from absolute alcohol (biphenyl and dibenzyl). The following table sum­
marizes the physical properties as determined in the laboratory.

P ro p e rtie s . B ip h e n y l.
D ip h en y l
m ethane. D ibenzyl.

M e lt in g  p o in t, °  C. 
B o il in g  p o in t, °  C. 
D e n s ity ,  d\
V is c o s ity , in  cen tis tokes 

R e f r a c t iv e  ind ex  .
n D
S . I . T .

691

0-9861 ( 80 ° C .) 
r 1-302 (8 0 ° C .) 
11-078 (200 ° F . )

1-5870 (7 5 ° C .)

T h e  S . I .T .  o f b ip ! 
are  a l l  o ver 440

24-8 
117-8/9 m m .

1-0002 (2 6 ° C .)
2-238 (100° F . )  
1-087 (200° F . )  
1-5739 (25 ° C .) 
1-5713 (3 0 ° C .)

eny l, d ip h en y l m etl 
°  C.

53-0

0-9590 (60° C.)
1-998 (60° C.) 
1-218 (200° F .) 
1-5476 (60° C.) 
1-5455 (65° C.)

lane, and dibenzyl

Cetane numbers were made on blends of the pure hydrocarbons in high- 
ignition-quality secondary reference fuel (cetane number 70-5). Only low- 
concentration blends of biphenyl could be investigated, owing to the low 
solubility in the secondary reference fuels. The results obtained are given 
below :—

H y d ro ca rb o n s .

C etane  num bers, %  b y  w e igh t o f hydrocarbon in 
b lends w ith  high-standard-reference fuel.

5 0 % . 4 0 % . 3 0 % . 2 5 % . 20% . 10 % . o%-

B ip h e n y l _ _ 61 67 70-5
D ip h e n y l m ethane 41 48 ___ 57 __ 65 70-5
D ib e n z y l — 45 51 — 59 — 70-5

l ig . 4 shows cetane numbers of blends plotted against the percentage 
y weight of high-standard-reference fuel in the blends. There appears to 
,)(„.a f /^ ' t  curvature for all the three blending curves, which makes it uitticult to estimate what is the actual cetane number of the unblended
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hydrocarbons. The following blending cetane numbers are calculated 
from the curves either by interpolation or by extrapolation.
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H yd ro ca rb o n s .
B le n d in g  cetane num bers.

F ro m  2 5 %  b lend. F ro m  5 0 %  b lend.

B ip h e n y l 47* 2 1 *
D ip h e n y l m ethane 43 1 1
D ib en z y l 39 1 *

* E x tra p o la te d , see F ig . 4.

8 0

TO

6 0

50

lt-0

30 o 20 Wo 60 80 \oo
%  \>y  v\ie\^V\Y Y\\^Yv S t a n d a r d  F l\ g \ .

A  B ip h e n y l.
X  D ip h e n y l m ethane.
©  D ib en zy l.

F i g . 4 .

B L E N D IN G  C U R V E S  O F D IP H E N Y L  H O M O L O G U E S W IT H  H IG H  S T A N D A R D  
R E F E R E N C E  F U E L .
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Dicyclohexyl and m -D iisopropylbenzene. CH,

xx-CH— CH„
/ \  / \  'Dicyclohexyl, | V i  J ,  and m-dmopropyl benzene, l | ^ - C H < ° | >

were purified (after heating with sodium) by vacuum distillation over 
sodium The following table gives the determined principal physical pro­
perties of the two hydrocarbons.

Properties. D icyc lohexyl. m -Diisopropyl
benzene.

Melting point, 0 C.
Bo iling  points, 0 C.

Density, d%° . ■ ■
Sp. Gr. 60/60 ............................................
Viscosity in  centistokes

Aniline point, 0 C.
Refractive  index, n'D .
S .I.T . Moore’s apparatus in  oxygen, 0 C.

4-2 
/ 238-5
t 95-6/9 m m . 

0-8865 
0-8906 

f 3-057 (100 ° F . )  
1 1-235 (210 ° F . )  

48-2
r 1-4795 (2 0 ° C .) 
1 1-4745 (3 0 ° C .) 

257

204 
75—6/9 m m . 

0-8596
0-8638
1-250 (100° F .)
0-644 (210° F .) 

m iscib le
1-4890 (20° C.) 
1-4850 (30° C.)

416

The cetane number of dicyclohexyl benzene and of blends with high- 
standard-reference fuel were determined, but only for blends with m- 
diisopropyl benzene, as the cetane number of the pure hydrocarbon was too 
low. The results of these engine tests are shown below.

Cetane num ber, %  b y  w e ig h t o f  h yd rocarb on  in  
blends w ith  high-standard-reference fuel.

10 0 % . 6 5 % . 5 0 % . 2 5 % . 1 0 % . o % .

Dicyclohexyl . 53 __ 61 66 — 70-5
w-Dnsopropyl benzene — 2 1 34 53 64 70-5

These data are plotted in Fig. 5, and the blending cetane numbers calcu­
lated from 50 per cent, points, together with the cetane number of un­
blended hydrocarbons, are as follows :

Hydrocarbons. Cetane num ber. B le n d in g  cetane num ber 
fro m  5 0 %  b lend.

Dicyclohexyl 
m-Dmopropyl benzene

53
- 1 2 *

53 
-  3

* Ex trap o la te d , see F ig . 5.

Since dicyclohexyl consists of two naphthenic rings, the cetene number 
calculated from Kreulen’s formula (loc. cit.) of ring analysis should be 10, 
which deviates greatly from the experimentally determined figure. The 
following table shows the evaluation based on laboratory methods.
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DicycZohexyl. m -D iisopropy l
benzene.

S . I.T . ,  °  C. (M oore ’s ap p a ra tu s  in  oxygen) 257 416
V .G .C . (M oore an d  K a y e )  . . . . 0-8854 0-8843
Cetene num ber fro m  V .G .C . . . . . 43-2 43-6
Cetene num ber from  rin g  an a lys is  . 10 —
D iesel index  . . . . . . 33-7 —

- 2 0  r

X  D icycZohexyl.
®  m -D iisopropy l benzene.

F i g . 5 .

BLENDING CURVES OS’ DICf/cZoHEXYL AND TO-DIISOPROPYL BENZENE WITH 
HIGH STANDARD REEERENCE FUEL.

A summary of the available data on cetane numbers and pure hydro­
carbons is given in the following table and Fig. 6. The cetane numbers 
given are mainly blending cetane numbers based on 50 per cent, blends for 
the various series of hydrocarbons, and in Fig. 6 the cetane numbers are 
plotted against the total number of carbon atoms present.

1. The cetane number of benzene substituted by normal alkyl group of 
progressively increasing lengths of chain show a minimum in the curve 
beyond toluene, and tends to approach the maximum as the number of



carbon atoms approaches 20. Thus the initial substitution of paraffin 
erouDS actually results in lower cetane number, but with increasing length 
of chain paraffin substitution becomes more effective and the cetane number
rises.
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Blending Cetane Numbers (based on 50 per cent, blend).

T ype of 
hydrocarbon . H y d ro carbo n . C .. c,. C n . C ,2. c„. C „ . c15. c„. c„. Cl0,

Paraffin C etane 100

Olefine

D icyclic naphfchene

Benzene, su b st itu ­
ent— a  stra igh t 
chain

C etene
T etra iso b u ty len e

Dici/efohexyl

Benzene
Toluene
n-A m yl benzen e 
n -H ex y l benzene 
n -H ep ty l benzene 
m-Nonyl benzene 
n -D od ecy l benzene 
n -T e trad ecy l 

benzene

- 10e - 21e 184

53°

324 394 514

88a5b

68e 72e

Benzene, su b st itu ­
ent— a  branched 
chain

m -D iisopropyl
benzene

— 3e

Biphenyl B iph en y l
D iph enyl m eth an e 
D ibenzyl

21c IIe Ie
N aphthalene

series
a-M ethyl-

n aph th alen e 0

*■ .7. Inst. Petrol. Tech., 1938, 24, 170-175 .
b J .  Soc. aut. Iingrs, 1932, 31, 283 -2 9 3  (figure g iv en  ia  a c tu a l 'n o t  b le n d in g  c e ta n e  n u m b er).
0 P resen t paper, F ig s .  7 an d  8.
4 J .  Inst. Petrol. Tech., 1939, 25, 095.

2. For the first three members of the biphenyl series increasing length of 
chain between the two benzene rings is accompanied by a decrease in 
cetane number. The blending cetane number of biphenyl itself is 20, which 
is only slightly less than that of the normal alkyl benzene with the same 
number of carbon atoms—namely, dodecyl benzene with a cetane number of 32.

3. For 11 and 12 carbon atoms the cetane numbers of 3 hydrocarbons 
with 2 rings are available. Of these, saturated dicyc/ohexyl has the highest 
cetane number—namely, 53—biphenyl 21 and the condensed two-ring—a- 
methylnaphthalene—by definition has a cetane number of 0 .

4. The effect of branched chain is shown by the very low cetane number 
of m-difsopropyl benzene—namely, — 3—as compared with 32 for the 
straight-chain hydrocarbon normal dodecyl benzene.

5. For the hydrocarbons containing 16 carbon atoms the paraffin 
hexadecane is highest, the olefine hexadecene slightly lower, the corre­
sponding n-alkyl benzene can be assumed to be about 56, and the highly 
branched olefine tetraisobutylene is much the lowest—namely, only 5.

6. While the data so far available are relatively incomplete, the indications 
are that hydrocarbons of highly branched structure, or of compact struc­
tures such as closely connected rings, have a very low cetane number. 
1 here appears to be a general similarity between cetane numbers and 
octane numbers from the point of structure, in that the type of structure
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which produces high octane numbers gives correspondingly low octane 
numbers.

Wilke (Aut. Z., 1940, 148-149) has proposed the equation octane 
number =  120-2 (cetane number). This was based on blends of octane 
heptane cetane and a-methylnaphthalene, but does not appear to hold for 
other hydrocarbons, of which both cetane and octane numbers are known, 
although it is a useful guide.

T o V q \  rvum ’p e r  C a r b o n  V \V o rn s

1. o-M eth yl naph tha lene . 7. Tetra- isobuty lene.
2. m -D iisopropy l benzene. 8 . C 16H 32 Cetene.
3. 4 &  5. D ip h e n y l hom ologues. 9. C 16H j 4 Cetane.
6 . D ieycZohexyl.

F i g . 6 .

B le n d in g  cetane 
num ber.

O ctane  num ber.

A s  determ ined . C a lcu la ted  from  
fo rm u la .

Benzene  . . . . - 1 0 87 140
To luene  . . . . - 2 1 90 162
n-A m yl benzene 18 10 1 84
D icyc lohexyl 53 — 7-5 14
D ip h e n y l m ethane 1 1 128 98
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N I
F i g . 8 .
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7. Blends of gas oils derived from petroleum usually give straight-line 
blending curves, and certain of the hydrocarbons investigated in this work 
have given straight-line blending curves. Thus the lower alkyl benzene 
have blending cetane numbers higher than the actual cetane numbers, 
whereas for two highest members investigated blending and actual cetane 
numbers are the same. Similarly there is an indication that biphenyl gives 
curved blending lines, and it would appear that further work should be done 
on this subject.

Department of Oil Engineering and Refining,
Birmingham University,

Edgbaston.
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G A M M A - R A Y  W ELL-LO G G IN G  IN  T R IN ID A D .

T h e  following illustrations to “ Gamma-Ray Well-Logging in Trinidad,” 
by Glenn M. Conklin, were received after publication of the paper in the 
Ju ly '  1942, issue of the Journal (J. Inst. Petrol., 1942, 28, 1 4 1 -1 4 5 ).

Sand

GAMMA RAY SCHLUMBERGER
F i g . 1.

COMPARISON OF A S C H L U M B E R G E R  LO G  A N D  A  G A M M A -R A Y  LO G  M A D E  IN  T H E  SA M E
H O L E .
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Fig. 2.
LO G S SH O W IN G  E F F E C T  O F A D D IT IO N A L  S T R IN G  O F C A SIN G  O N  A B S O R P T IO N  O F GAMM A

R A Y S .



GAMMA-BAY W E LL-LO G G IN G  IN  T R IN ID A D .

A B C D  E

F ia .  3.
CORRELATION IN A DIP DIRECTION BY MEANS OF GAMMA-RAY LOGS
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Fig. 4.
SERIES OF GAMMA-RAY LOGS SHOWING LOCATION OF A FAULT BY  CORRELATION OF

THE LOGS.

A F G GH H I  J  K L M

Fig. 5.
GAMMA-RAY LOGS FOR A SERIES OF W ELLS ADJACENT TO AN ELECTRICALLY LOGGED 

WELL. THE LOGS WERE STUDIED FOR CORRELATION AND POSSIBLE PERFORATION.
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(Member 1925-1941).
T h e  Institute learns with the greatest regret that Professor Stanislas 

Pilat died at enemy hands in Lvow recently. He was sacrificed at the altar of Polish science and culture by a ruthless foe.
Many of our senior Fellows knew Professor Pilat intimately. The last 

time the writer met him was in Delft just before the war, and, unfortunately, 
there is little news these days of our Dutch colleagues—all equal in 
ability, scientific knowledge, and humanity.

It is grievous to all right-minded people that the dogs of war should so 
afflict the very men whose whole lives and activities are devoted to the 
common good, and surely a grievous retribution must fall on the assassins 
who are responsible for the blood of these innocent scientists.

Professor Pilat was a prolific writer, and a survey of his researches shows 
that he studied with characteristic energy the chemistry of naphthenic 
acids and their derivatives. Looking ahead, his work on gases and 
selective solvents will clearly give him a place in the hierarchy of petro­
leum chemists. He was always interested in the synthesis of compounds 
that simulated, or even excelled, the properties of natural hydrocarbons. 
Had he lived to the full fruition of his acute mental activities he would have 
rejoiced in the overwhelming development of better and better products— 
aviation spirit, fuels, lubricants, solvents, plastics, and synthetic rubbers.

Our thoughts go out to his widow, Madame Newman-Pilat, formerly his 
brilliant pupil. Their last joint paper was dated 1940 and appeared in the 
Journal of A pplied Chemistry (U .S.S.R .) A. E. D.

In Professor Pilat German barbarity has robbed us of an outstanding 
personality in the world of petroleum technology and one who was a 
loyal and generous friend of those who could claim to be his intimates. It 
may be hoped that when opportunity occurs a full account of Pilat’s 
work may be prepared or a memorial lecture given, for his investigations 
and career are worthy of close study. In the meantime we can but pa} 
our tribute to him. He was a great Pole, and though no details are yet 
forthcoming, there is little doubt in my mind that his imprisonment and 
assassination were the result of refusal to co-operate with the Germans 
against his beloved country and its friends and allies. S. J. M. A.

O B I T U A R Y .

P R O F E S S O R  S T A N I S L A S  P I L A T .

B i b l i o g r a p h y  o f  P r o f e s s o r  P il a t  i

“  S u lp h o n a t io n  o f  N ap h th e n ic  A c id s .”  W .  K is ie lew icz , S. P ila t , and J .  Sere
2nd Congres Mond. Petrole, 1938, 2, 435-439.
C o n s titu t io n  o f  L u b r ic a tin g  O ils .”  J .  M ü lle r, S . P i la t ,  and  VV. Szankowslu. : 

_ C o n g re s  M o n d . P é tro le ,  1937, 2  (Soct. 2), 123-125.
JDetoetion o f  Ph eno su lp ho n io  A c id s  in  the  P ro d u c ts  o f  the In te rac tio n  betw 
2 2  ( l l - ri 2 )  4 5 9 - 4 « 3  M u lo ra l OÜ8-”  S .  P i la t  and  J .  Sereda. Przem. Chem., 19

M . m !°O o d le w itz  a n c t^ p n ïï i *  l’o ® ^ u tions o f  Gases a t  O rd in a ry  Temperatur 
m d  1 ,Itlt• 2na Congres Mond. Pétrole, 2 (Sect. 2), 883-886.
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“  P re p a ra t io n  o f  N ap h th en e—Su lph on ic  A c id s  from  Pe tro leu m .”  S . v .  P i la t  an d  X .
T u rk iew icz . Petrol Z., 23.2.38, 34 ( 8 ), 5.

“  N aph then e  H yd ro ca rb o n s  o f  H ig h  M o lecu la r W e ig h t .”  J .  M u lle r  an d  S . v .  P i la t .
Brennst.-Chemie, 1936, 17, 461^165.

“  Su lphonated  N ap h th e n ic  A c id s .”  S . v .  P i la t  an d  M . T u rk iew icz . Petrol. Z., 
13.10.37, 33 (41), 1.

“ F ra c tio n a tio n  o f P e tro leu m  R esidues w ith  N a tu ra l G as  under P ressu re . S . v .
P i la t .  Oil Gas J . ,  23.7.36, 35 (10), 54.

“  So lu tions o f  G ases as Se le ctive  S o lven ts .”  M . G oddew icz  an d  S . P i la t .  Przem.
Chem., 1934 (10-12), 376-385.

“ M inera l O il Su lph on ic  A c id s  X V .”  S . v .  P i la t  and  W .  Szankow sk i. Petrol. Z., 
6.3.35, 31 (10), 1-6.

“ F ra c tio n a tio n  o f R es idues , e tc., b y  M eans o f N a tu ra l G as .”  S . v .  P i la t .  Oel una 
Kohle, 1935, 11, 655-658.

“ Cyclic C onstituen ts  o f  P e tro leu m  Ceresin.”  J .  M ü lle r  and  S . v .  P i la t .  J .  Inst.
Petrol. Tech., 1935, 21, 887-894.

“ Sulphonic A c id s  fro m  Pe tro leu m .”  E .  N . N e w m an  an d  S . P i la t .  Industr. Engng 
Chem., 1934, 26, 395—396.

“ Seven th  M eeting  o f P o lis h  O ilm en .”  S . P i la t .  J .  Inst. Petrol. Tech., 1934, 20, 
821—828 1 

“  C yc lic  Com ponents o f P a ra ff in  W a x '.”  J .  M ü lle r  and  S . v .  P i la t .  Nature, 1934, 
134 459.

“ W a x  in  Pe tro leu m  A sp h a lts .”  J .  M ü lle r  and  S . v .  P i la t .  Asphalt u. Teer, 1934, 
34, 649-654.

S i x c e  t h e  W a e .

“  Pe tro leu m  Su lphon ic  A c id s .”  S . P i la t  and  J .  Sereda. Refiner, F e b ru a ry  1940, 19 
(2 ), 50-52.

“ P roperties  o f  S y n th e tic  L u b r ic a t in g  O ils. S yn th es is  and  P ro p e rtie s  o f 11-normal- 
decyldocosane.”  S . K lo s , E .  N e w m an -P ila t, and  S . P i la t .  J .  Appl. Chem. 
U.S.S.R., 1940, 13 (a ), 1369-1374. T ran s la ted  b y  A .  A .  Bo e h tlin g k  fo r Petrol. Tech., 

N ovem ber-D ecem ber, 1940, 8 (11—12), 438.

DR. LEOPOLD SINGER.
Dr. L e o p o l d  S i n g e r ,  a native of Vienna, who died in London on 10th 

June, in his 73rd year, came of a petroleum-minded family. His father, 
Wilhelm, was one of the foremost pioneers of the Austro-Hungarian- 
Rumanian petroleum industry, and owned a refinery in Orsova (Rumania, 
formerly Hungary).

After matriculating in Vienna in 1887, Dr. Singer continued his studies 
at the Polytechnic at Zurich under Professor Lunge, and took the degree of 
“ Technical Chemist.” At Karlsruhe he prepared a thesis under Professor 
Engler, and in 1893 the University of Zurich conferred upon him the degree 
of Doctor of Philosophy.

He started his practical career at his father’s refinery at Orsova, and began 
to replace the empirical methods ruling at that time by more scientific 
methods. Crude-oil distillation and cracking procedure were improved 
and the technique of fully refining paraffin waxes was developed. The 
sweetening of petrol, the use of fuller’s earth, the recovery of low-boiling 
point petrol (0-625) from the distillation gas were the new inventions due 
to him.

In 1903 Dr. Singer took charge of the Fanto A.G. (Czechoslovakia, at that 
time Austria), which post he held until 1912. Under his management the 
refinery became perhaps the biggest and best equipped in Europe.
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In 1914 Dr. Singer was entrusted with the completion and management 
of the lubricating-oil plant of the Rhenania Refinery in Duesseldorf. In 
1918 he was appointed consultant to the Allgemeine Depositenbank in 
Vienna, and in 1926 he joined the Universal Oil Co. of Chicago as chemical consultant, a post he held until his death.

Dr. Singer took out numerous patents, especially on fractionating 
columns, high-vacuum distillation plants, lubricating-oil and paraffin-wax production, etc.

The literary activities of Dr. Singer were as extensive and successful as 
his industrial career, and particular reference should be made to his con­
tributions to C. Engler and H. v. Hoefer’s “ Das Erdoel ” (Vols. 3 and 4) 
and to his annual reports on progress in the petroleum industry published in Petroleum (Vienna).

Dr. Singer had been associated with the Institute of Petroleum since 1925 
and in his last years he attended most lectures and meetings of the Institute'

L . IVAÍÍOVSZKY.

t
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Geology and Development.
650.* Rhythm of Permian Seas—A Paleogeographic Study. J .  M . H ills . Bull. Amer. 
A ss. Petrol. Qeol., F e b ru a ry  1942, 26 (2), 217-255.— I n  sp ite  o f some p ra c t ic a l d is ­
ad van tag es  in h eren t in  the  d ias trop h ic  m ethod  o f co rre la tion , J .  M . H i l ls  bebeves 
th a t  a  c lass ifica tion  o f the  P e rm ia n  m u st h a ve  a  sound p h y s ica l b ackg round . H e  
sum m arizes th e  p alseophysiography o f th is  period  in  th e  southern  M id-Continen t 
w ith  especia l reference to  the  W e s t  Texas P e rm ia n  basin . S even  palseogeograph ical 
m aps are  presented, d raw n  on  the  fo llo w in g  k e y  horizons : la te s t P e n n sy lv a n ia n  
(T h r if t y ) ,  W o lfc a m p  (Co lem an Ju n c t io n ) ,  lo w e r L e o n a rd  (Choza), S a n  A nd res  (B la in e ), 
m idd le  G uad a lup e  (G ra yb u rg ), C astile  an d  Sa lado , an d  R u s tle r . T h e  reg iona l co r ­
re la tio n s  in vo lv e d  in  m ak in g  th e  m aps are  discussed, an d  seve ra l su pp ortin g  cross- 
sections are  illu s tra ted .

F ro m  d a ta  on  th e  a rea l ex ten t o f th e  P e rm ia n  seas seve ra l cu rves are  constructed . 
These  em phasize th e  m ore sa lien t characte ris tics  of the  p eriod  an d  disclose m u ch  of 
th e  basis of c lass ifica tion  of the  system . A n  acco un t is g iven  o f th e  re la t io n  of th is  
s tu d y  to  the  s tan da rd  P e rm ia n  section fo r N o r th  A m e r ic a  set up  b y  A d a m s et al.

T h e  W o lfc a m p  epoch w as  in it ia te d  a t  the  close of th e  M a ra th o n - O u a ch ita  orogeny 
b y  th e  expansion  o f th e  n o rm a l m arin e  seas, an d  w as closed b y  a  sh rinkage  o f these 
seas. L e o n a rd  tim e  began  w ith  a  re s tr ic tio n  of m arin e  c ircu la tio n , resu lting  in  the  

A  A
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deposition of the  evap orites  of th e  W ellin g to n  an d  V a le ra . T h is  epoch w as ch a ra c ­
terized  b y  the  g reat deve lopm en t o f evap orites  in  th e  Y eso , C lea r F o rk , an d  S a lt  
P la in ,  b y  the  ad van ce  o f la rg e ly  saline  an d  b rack ish  w a te r  in  th e  S a n  A nd res , an< 
b y  the  subsequent re tre a t o f the  seas in to  the  D e law are  basin . T h e  G u ad a lu p e  
epoch began w ith  the  sea confined  to  th a t  basin . M o d era te  flood ings are  ty p ic a l of 
it ,  and  m arg ina l reefs separated  m arin e  fro m  m ore h ig h ly  saline  w a ters . T h e  epoch 
closed w ith  the  sea ag a in  re s tricted  to  th e  basin , and  a  p robab le  increase o f sa lin ity  
caused  the  ex tin c tio n  o f its  greatest reef, the  C ap itan . T h e  O choa com m enced  w ith  
e x c lu s ive ly  saline  seas in  the  D e law are  basin , an d  te rm in a ted  w ith  reg iona l u p lif t  and  
the  deposition of upperm ost P e rm ia n  san d y  shales. J-  T .

651.* Subsurface Geology of the Sewell Eddleman Area, Young County, Texas. P. L.
A p p lin  and  R .  F .  Im b t .  Bull. Amer. A ss. Petrol., Oeol., 26 (2), 204—216.— T h e  
Sew e ll- Ed d le m a n  area in  Y o u n g  C o u n ty , Texas, w as d iscovered  in  Ja n u a r y  1937. 
F ifty- n in e  p roduc ing  oil- and  gas-wells h a ve  been com p le ted  w ith in  th e  a rea  an d  six 
p roducing  zones h a ve  been encountered  a t  dep ths ran g in g  fro m  2300 to  4500 ft . 
T h e  p rin c ip a l p roducer so fa r  deve loped  is a  porous zone in  th e  lo w e r p a r t  o f the  
Caddo lim estone (P e n n sy lv a n ia n ). A H  b u t the  low est p rod uc ing  zone, w h ich  is 
M ississipp ian , are in  rocks of L o w e r  P e n n sy lv a n ia n  age.

T h e  s tru ctu re  an d  p roduc ing  area of th e  Sew e ll fie ld  h a ve  been c lo se ly  defined b y  
w ells  on the  n o rth  flank , b u t on  th e  south  an d  east sides, an d  in  th e  E d d le m a n  area, 
few er w e lls  h a ve  been d rilled  and  s tru ctu re  an d  e x ten t are  less w e ll kn o w n .

T h e  stru ctu re  is described  as a n  a n t ic lin a l fo ld , a p p ro x im a te ly  6 m l. long an d  
2 m l. w ide , th e  m a jo r ax is  of w h ich  trend s n e a r ly  east an d  w est. 'C lo su re  increases 
w ith  dep th . I n  ad d itio n  to  east-w est fo ld ing , in  th e  Caddo lim estone a  series of 
secondary fo lds con tro l to  some e x ten t the  accu m u la tio n  o f o il an d  gas.

T h e  average d en sity  of w e lls  in  th e  Sew e ll fie ld  is n o w  ab o u t one w e ll to  35 acres.
U n d e r  the  Carboniferous there  is E lle n b u rg e r d o lom ite  (O rd o v ic ian ) w ith  some o il 

s ta in ing . J .  T .

652.* New Interpretation of Some Laccolithic Mountains and its Possible Bearing on 
Structural Traps for Oil and Gas. C. B .  H u n t .  Bull. Amer. Ass. Petrol. Oeol., 
F e b ru a ry  1942, 26 (2), 197-203.— I n  th e  Co lorado P la te a u  of Sou th-eastern  U ta h  
the  dom al s tructu res averag ing  6 m l. d iam ete r o f M o u n ts  Pe n n e ll, H il le rs ,  H o lm es , 
an d  E l ls w o r th  are  a ttr ib u te d  to  the  in je c tio n  of stocks o f d io rite  p o rp h y ry . I n  each 
case th e  space occup ied  b y  the  in tru s io n  w o u ld  a p p ro x im a te ly  be closed if  the  fo rm a ­
tions t i lte d  up  a ro u nd  the  igneous cores w ere  re tu rn ed  to  ho rizon ta l. A llo w a n ce  
m ust also be m ade fo r s tre tch ing  w h ich  accom pan ied  the  a rch ing  of th e  dom es. T h is  
deform ation  shou ld  be m easured  in  te rm s o f area, an d  n o t a long  lin e a r cross-sections, 
since the  s tre tch ing  w as m a in ly  c ircu m fe ren tia l, p ro b a b ly  a long  shear-planes, and  
the  up tu rn ed  beds w ere  com pressed o u tw ard s  fro m  the  stocks.

A n t ic l in a l noses ra d ia t in g  fro m  the  cen tres o f th e  la rg e r dom es are  due to  off-shoots 
in  th e  fo rm  of irregu lar, tongue-shaped lacco lites . These  are  of re la t iv e ly  sm all 
vo lum e ; an d  th e ir  em p lacem ent caused  m u ch  less th e rm a l a lte ra t io n  th a n  d id  th a t  
of the  stocks. I f  the  large domes w ere  to  be c red ib ly  a t tr ib u te d  to  sym m e tr ica l 
m ushroom  in trusions, the  requ ired  lacco lites  w o u ld  h a v e  to be o f th e  o rder o f tw e n ty  
tim es as b ig  as a n y  th a t  can  be observed . A rch in g  is, there fo re , best exp la ined  b y  
v e r t ic a l push, as if  b y  the  stocks.

A  com parab le  igneous core a t  M a ry s v il le  B u t te s ,  C a lifo rn ia , has been sh ow n  b y  
d rillin g  no t to be a  m ushroom  lacco lite . O th er c y lin d r ic a l in tru s io n s g iv in g  rise to 
dom es m a y  inc lude  those a t  M o ccas in  M o u n ta in , M o n ta n a ; Carrizo  M o u n ta in , 
A r iz o n a ; B e a r  B u t te ,  D a k o t a ; an d  those in  th e  P ia t ig o rs k  region, n o rth  of the 
Caucasus. A  m ore p ro b lem a tica l case is the  huge dom e, w ith o u t exposure of core, 
a t  N ord lin g en , G e rm an y .

S tocks  in  p etro liferous regions m a y , i t  is suggested, a c t  lik e  sa lt  dom es, an d  o il 
and  gas m a y  co llect in  a d ja ce n t in c lined  s tra ta . ^  p

653.* Upper Cretaceous Formations and Faunas of Southern California. W .  P .
Popenoe. Bull. Amer. A ss. Petrol. Oeol., F e b ru a ry  1942, 26 (2), 162-187. T h e
U p p e r  C retaceous of th e  S a n ta  A n a  M o u n ta in s , 50-75 m l. south-east of L o s  A ngeles,
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am o un ting  to ab o u t 2600 ft . of conglom erates, shales, and  sandstones, con ta in s 
tw o  m a in  fossil assem blages : th e  o lder, Glycymeris pacificus fau na , w ith  tw o  sub ­
d iv is ions, (a ) Trigonarca californica an d  (6 ) Cucullaea gravida zo nes ; and  the 
younger, G. veatchii fau na , w ith  th ree , (a) Turrite.Ua chicoensis, (b) T. chicoemis 
perrini an d  (c) Metaplacenticeras pacificum  zones— in  ascend ing order.

I n  th e  S a n ta  M o n ica  M o u n ta in s , 20 m l. w est of L o s  Angeles, the  top  300 ft ., in  a 
co lum n of o ve r 8000 ft . o f coarse e lastics, y ie ld  fossils of Metaplacenticeras pacificum 
age. T h e  fine r e lastics, o ve r 6000 ft ., o f th e  S im i H il ls ,  25 m l. north-w est o f L o s  
Angeles, p ro v id e  fossils in  the  low erm o st 500 ft . ,  w h ich  correspond w ith  those of the  
tw o  h ighest sub-divisions.

I n  the  S a n ta  A n a  M o u n ta in s  tw o  m a jo r fo rm ations are d istingu ished, th e  L a d d  
and  th e  W il l ia m s . T h e  L a d d  com prises : (1) th e  B a k e r  C an yo n  conglom erate  resting  
co m fo rm ab ly  on  the  reddened  an d  p o o rly  graded  T rab u co  (h ig h  L o w e r  o r basal 
U p p e r  C retaceous), fro m  w h ich  i t  d iffers in  being b ette r sorted  and  in  co n ta in ing  
less d eep ly  w ea th e red  bou lders o f andesites an d  schists ; (2) the  H o lz  shale, w e ll 
exposed in  S ilve rad o  C an yo n , an d  show ing  lo ca l lenses of conglom erate , g rit, o r th in  
co n cre tion ary  lim estones.

I t  is w ith in  the  H o lz  shale th a t  the  tran s itio n  from  the  Glycymeris pacificus fau n a  
to  th a t  of G. veatchii takes p lace.

T h e  W il l ia m s  fo rm atio n  of boulder-beds an d  light-coloured, fe lspa th ic  sands is 
d iv id ed  in to  : (1 ) the  Schu lz  m em ber w ith  loosely  cem ented  b locks of cherts, quartz ite , 
and  vo lcan ic  an d  p lu to n ic  ro c k s ; (2) th e  P leasan ts  m em ber, w h ic h  has fine, fe rru ­
ginous, and  m icaceous sandstones in terbedded  w ith  th ick , cross-lam inated sands and  
san dy  lim estones.

T h e  o ve r ly in g  M a rtin e z  conglom erate (Eo ce n e ) is m arked  nea r its  base b y  the  
m arine  gastropod  Turritella pachecoensis. I t  also con ta in s c la y  and  coal-beds.

A . L .

654.* Del Valle Oil-Field, Los Angeles County, California. L .  A .  T a rb e t. Bull. 
Amer. A ss. Petrol. Geol., F e b ru a ry  1942, 26 (2), 188-196.—  O il is o b ta ined  from  
len ticu la r sa tu ra tio n  in  th e  D e lm o n tian  S tag e  of the  U p p e r  M odelo  fo rm atio n  (U p p e r  
M iocene). L o c a l ly  the re  is evidence of s ligh t an g u la r u n co n fo rm ity  betw een  M iocene 
and  P liocene , b u t  th is  is n o t sufficient, in  th e  D e l V a lle  and  N e w h a ll- P o rtre ro  fields, 
to  upset the  ded uctio n  o f s tru ctu re  fro m  the  P ico  (P lio cen e ). T h e  succeeding Saugus 
(U p p e r P lio cen e  and/or P le is tocene ) is o f coarse-grained, non-m arine sed im ents, the  
ju n c tio n  of w h ich  w ith  u n d e rly in g  m arin e  beds, south  b u t no t n o rth  of the  S a n ta  
C la ra  r iv e r , is an  un co n fo rm ity .

T h e  D e l V a lle  area  occupies the  east end  of the  V e n tu ra  basin  of d ep o s it io n ; and  
o il co n cen tra tio n  is on  th e  D e l V a lle  an tic lin e , w h ich  trends east-west, an d  is bounded 
on the  n o rth  b y  th e  H o ls e r  fa u lt  an d  on the  south  an d  east b y  d o w n w ard  p lunge of 
the  s tra ta . P ro d u c in g  zones are  280 ft . an d  900 ft . below  the  top  of the  M iocene, 
an d  are re sp e c tive ly  100-150 ft .  and  200 ft . th ick . T h e  upper zone, w ith  in it ia l 
p rod uctio n  of fro m  600 to  1500 b r l./d ay  o f 32-36° g ra v ity  o il an d  250,000 to  1 
m illio n  cu. ft . gas, has w a te r  com p lications w h ich  also appear in  w h a t  seems to  be a 
co n tin u a tio n  of the  sam e zone in  a  w estern  extension  of th e  fie ld . F ro m  th e  low er 
horizon  in it ia l  p ro d u c tio n  w as estim ated  a t  300 b rl./d ay  o f 50° g ra v ity  o il w ith  10 
m illio n  cu. ft . gas. W h e n  the  gas zone w as p a r t ly  cased, p rod u ctio n  becam e ab o u t 
900 b rl./d ay  of 33° g ra v it y  o il an d  250,000 cu. f t .  gas.

T h e  tw o  zones of the  D e l V a lle  oil-field m a y  be equa l to the  second and  th ird  zones 
of th e  N e w h a ll- P o rtre ro  fie ld . T h is  co rre la tion  is based  on fo ram in ife ra l evidence , 
since fau ltin g  and  m u ch  le n t icu la r ity  m ake  the  exact use of e lec tr ica l logs d ifficu lt.

A .  L .

655.* Progress of Stratigraphic Studies in California. E .  R .  A tw i l l.  Bull. Amer. 
A ss. Petrol. Geol., F e b ru a ry  1942, 26 (2 ), 153-161.— Supersed ing  the  m ax im u m  vogue 
o f the  re flection  seism ograph, w h ich  is s t ill  sp ec ia lly  va lu ab le  fo r d ete rm in in g  v a r ia ­
t io n  in  th e  n u m b er o f re flecting  horizons in  a  sequence, a tte n tio n  is n o w  being  co n ­
cen tra ted  on  s tra t ig rap h ica l in vestig a tio n , since o ve r 5 0 %  of C a lifo rn ian  oil-fields 
p ro ve  to  be of s tra t ig rap h ica l ty p e . E le c t r ic a l  logg ing  in  w e lls  an d  su rface m ap p in g  
o f na rro w e r lith o lo g ica l an d  palaeontolog ical u n its  a re  loca liz ing  m in o r in te rru p tion s  
and  g iv in g  fu lle r in fo rm atio n  ab o u t down-dip  th icken in g  and  pre-depositional fau ltin g .
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m aps.

656.* Stratigraphy of Eocene between Laredo. and Rio; Grande City, Texas. J .  M.

A t  the  b o tto m  of the  succession, the  M o u n t Se lm an  consists o f 700 ft .  o f Queen 
C it y  sandstone an d  shales, o ve r la in  b y  300 ft. o f m arin e  an d  non-m arine shale and 
sandstone. A b o ve  th is, the  Cook M o u n ta in  fo rm atio n  is d iv id ed  in to  th ree  mem bers : 
basal sandstone, 500 ft. th ic k  ; m idd le  shale and  sandstone, 700 ft. ; up p er sandstone, 
500 ft . T h e  subsurface top  of the  Cook M o u n ta in  fo rm atio n , tak e n  a t  the  upperm ost 
occurrence o f Ceratobulimina eximia, is ab o u t 500 ft .  b e lo w  th e  to p  o f the  Cook 
M o u n ta in  as m apped  a t  the  surface.

Cycles of deposition  in  th e  succeed ing  Y e g u a  are  fo un d  to  be v e r y  s im ila r to  those 
o f the  F a y e t te .  T h e  M ie r  an d  L o m a  B la n c a  sandstones in  th e  Y e g u a ;  and  the 
Sa lin en o , R o m a , an d  Sanchez  sandstones o f th e  F a y e t te ,  h a ve  a  m arin e  facies where 
th e y  cross th e  R io  G ran d e  in  S t a r r  an d  Z a p a ta  C ounties. These  m arin e  sands wedge 
o u t n o rth w ard s , and  th e  shale co n co m itan ts  becom e in c reas ing ly  non-m arine. I t  is 
suggested th a t  each sandstone w edge an d  its  assoc ia ted  shales rep resen t a  cy c le  of 
transgression an d  re tre a t  of th e  sea. J .  T .

657.* Gas in Rockingham County, Virginia. P .  H. P r ic e .  B ull. Amer. A ss. Petrol. 
Geol., F e b ru a ry  1942, 26 (2 ), 275.— I n  the  s tro n g ly  fo lded  m id d le  A p p a la c h ia n  region, 
n e a r B e rg to n , a  ro ck  pressure  o f 1150 lb . an d  a n  open f lo w  of o ve r  60 M  cu . ft. gas 
a re  reco rded  in  a  b orin g  to  2992 ft .  w h ic h  ju s t  en ters  O r is k a n y  sandstone (D evon ian ). 
A n a ly s is  show s m e th an e  98-69% , e than e  0 1 2 % ,  p rop an e  -f- 0 0 1 % ,  n itrog en  1-18%, 
ca rb o n  d iox id e  n i l ; T h v  =  987. L a rg e  open  s tru ctu res  b etw een  th is  lo c a lity  and  the 
p rod uc in g  areas 70 m l. to  th e  w est, suggest th e  lik e lih o o d  o f fu rth e r  s im ila r  discoveries.

658. Note on the Sealing Effect of Fault Surfaces. G . S . T a i t t .  Jo u m . Inst. Pet,, Ju n e  
1942, 28 (222), 109-112.— A  su m m ary  o f a  p ap e r o n  th e  ab o ve  su b ject, w h ich  was 
read  a t  a  m eetin g  of th e  T r in id a d  B r a n c h  is p resented . Po ss ib ilit ie s  o f flu id  m igration

659. Typical Oil-Field Structures : Regular Anticlinal Fold : Kettleman Hills Field, 
California. A n o n . Oil Gas J . ,  4.6.42, 41 (4 ), 50.— K e t t le m a n  H i l ls  is o n  the  west 
sido of th e  S a n  Jo a q u in  V a lle y ,  n ea r th e  so u th ern  end . T h e  basem ent of the  V a lle y  
deposits is a  p re-Cretaceous com p lex , w h ich  is fau lted . O n  th e  easte rn  side of the 
v a lle y  the  Eo ce n e  an d  C retaceous wedge o u t b etw een  the  b asem ent an d  the  M iocene. 
T h o  M iocene beds ex ten d  co m p le te ly  ro un d  the  so u th ern  p a r t  of the  v a lle y ,  and  are 
o ve r la in  b y  P lio cen e  m arin e  an d  non-m arine bods w ith  th ic k  deposits of P le istocene 
an d  R e ce n t o ve r m u ch  of the  v a lle y .  N o a r  th e  w este rn  edge o f tho  v a l le y  there  are 
ab o u t 2.>,000 ft. o f beds. I n  the  K o tt lo m a n  H i l ls  a re a  m o vem en ts  w ere frequent 
fro m  the  Ju ra s s ic  onw ards, g iv in g  m a n y  wodgo edgos.

K e t t le m a n  H i l ls  has tw o  e longated  dom es, w ith  o n ly  tho  N o r th  n n m n  <rivintr

A .  L .

an d  water-flood ing  across fau lt-p lanes a re  s tud ied . A . H .  N .
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T h e  K re ye n h ag e n  be low  th e  T e m b lo r is h ig h ly  b itum inous. Som e consider th is 
to be the  source-rock. O th e r possib le source-rocks are  the  b row n shales ab ove  the 
T em b lo r and  shale e q u iva len ts  o f the  p rod uc ing  sands dow nd ip .

M o st o f the  fie lds of the  L o s  A ngeles b asin  are  an tic lin a l. A n tic lin e s  are com m on 
in  the  R o c k y  M o u n ta in  area.

Som e an tic lin es  are  obvious a t  the  surface, b u t o thers are  d iscovered  b y  geophysica l 
m ethods o r subsurface geolog ical w o rk . G . D . H .

660. Typical Oil-Field Structures : Truncated Faulted Anticline—Oklahoma City Field,
Oklahoma. A n o n . Oil G a s J . ,  7.5.42, 40 (52) 56.— T h e  O k lah o m a C ity  fie ld  lies on the  
N em aha  g ran ite  ridge, an d  its  m a in  o il p rod uctio n  is ob ta ined  from  the  A rb u ck le  
lim e. T h e  s tru ctu re  shows ev idence  of u p lif t  in  M ississipp ian  tim es, l e v e l l in g ,  and  
then  in u n d a tio n  b y  the  Cherokee sea. T h e  east flan k  of the  an tic lin e  is dow nfau lted , 
some fau ltin g  p ers is ting  a fte r  L o w e r  P e n n s y lv a n ia n  tim es. D u r in g  the  period  of 
erosion th e  A rb u ck le  w as exposed in  th e  crest of the  fo ld . D iffe re n tia l m ovem ents 
caused the  s tru ctu re  to  be reflected  in  th e  P e rm ia n  beds.

T h e  m a in  o il-bearing horizons are  in  the  W ilc o x , S im pson, and  A rb u ck le , below  
the u n co n fo rm ity  a t  the  base o f the  P e n n sy lv a n ia n . T h e  P e n n s y lv a n ia n  y ie ld s  gas 
m a in ly , w ith  o il in  sm all areas roun d  the  flanks of the  s tru ctu re . T h is  o il d iffers 
from  the  low er o il. T h e  fa u lt  fo rm s the  eastern  b o u n d ary  of the  o il p roduction , 
except fo r a  fe w  sm all lo ca l u p lifts  w h ich  g ive  W ilc o x  p roduction .

A  post-unconfo rm ity  source is p ostu la ted  fo r the  o il, since the  O rd o v ic ian  rocks 
ca rry  o il o n ly  i f  th e y  are  exposed a t  the  un co n fo rm ity .

G arber, C rescent, E d m u n d , an d  M oore  are  s im ila r fie lds on  the  N e m ah a  g ran ite  
ridge, and  o the r “  bald-headed  ”  fie lds o ccur on  the  C e n tra l K a n sa s  U p li f t .  T h e  
Texas Pa n h an d le  is of th is  typ e .

M a n y  o f these d eep ly  b u ried  tru n ca ted  fo lds are  show n a t  the  surface b y  a  gentle  
fo ld  or te rrace . Sub su rface  geology is d ifficu lt as a  m eans o f detection , b u t if  the  
conditions are favo u rab le , seism ic o r g ra v im e tr ic  m ethods m a y  be app lied . T h e  
crest of these stru ctu res  is n o t a lw a ys  the  m ost p rom ising  p a rt . A lth o u g h  m a n y  of 
these s tructu res are  fau lted , fau ltin g  ra re ly  seems to p rov id e  the  trap . G . D . H .

661. Geology and Development of the Paloma Field, Kern County, California. J .  T.
W o o d . Petrol. Tech., M a y  1942, A . I .M .M .E .  T ech . P u b . N o . 1471, 1-7.— T h e  P a lo m a  
fie ld  lies 17 m l. south-west o f Bake rs fie ld , in  the  S a n  Jo a q u in  v a lle y .  T h e  firs t 
condensate p rod ucer w as  com p le ted  in  A u g u st 1939 a t  a  dep th  o f 10,178 ft ., and  
g ave  condensate a t  the  ra te  o f 2280 b r l./d ay  an d  gas a t  the  ra te  of 14,750,000 cu. ft./ 
d ay . I n  1934 a  sm a ll gas p oo l h a d  been d eve loped  a t  ab o u t 5200 ft .  in  the  S a n  
Jo a q u in  c lays . T h is  w as  k n o w n  as th e  B u e n a  V is ta  gas-field. I t  w as renam ed  
Pa lo m a , and  th e  P a lo m a  gas-field is p ro d u c tive  fro m  six  w ells in  seve ra l zones in  the  
in te rv a l fro m  4177-5548 ft.

T h e  P a lo m a  d is t illa te  w e lls  p en e tra te  R e ce n t to  U p p e r  M iocene beds. T h e  P a lo m a  
p roducing  zone (S teven s  sand  zone, U p p e r  M iocene) is a t  9950—10,300 ft . T h e  m ass ive , 
h a rd  sand, in terb ed ded  w ith  siliceous shales, fre q u e n tly  con ta in s m a te r ia l resem b ling  
G rah am ite . T h e  e ffective  th ickness o f the  p rod uc ing  zone is 200-250 ft . ,  w ith  
p o ro s ity  ave rag in g  2 0 %  an d  p e rm ea b ility  un d e r 100 m illid a rcy s . T h e  un d erly ing  
L o w e r  S teven s  zone is ch ie fly  shale. T h e re  are  ind ica tion s  th a t  the  P a lo m a  p roduc ing  
zone is th in n e r an d  less p erm eab le  south-west o f the  ax is  of the  stru ctu re , w h ich  is 
believed  to  be a  large fau lte d  dom e. T h e  S teven s  sands m a y  grade in to  r ic h ly  
organic shale to w ard s  the  cen tre  o f the  B u e n a  V is ta —K e m  L a k e  b as in  to  th e  south . 
T h e  fo ld , d iscovered  e n t ire ly  b y  geophysics, is 9 m l. long, an d  m a y  h a ve  500 ft . of 
closure. T h e  u lt im a te  p ro d u c tive  area  is estim ated  a t  3000 to  o ve r 5000 acres, b u t 
the  fie ld  is n o t y e t  fu lly  defined. G . D . H .

662. Gulf Coast Region is Ready for Expanded Exploration to Meet Increased Needs of 
Nation’s War Effort. F .  L .  S in g le to n  an d  N .  W il l ia m s . Oil Gas J . ,  25.6.42, 41 (7), 
52-54).— T ra n sp o rt d ifficu lties  an d  d r illin g  restr ic tio ns  h a ve  caused  a  s lacken ing  of 
deve lopm en t on  th e  G u lf  C oast. T h e  area  is r ich  in  crudes su itab le  fo r specia l fuels 
and  p rod ucts , an d  the re  has been an  increase in  exp lo ra tio n  an d  leasing  in  sp ite  of 
the  restrictions. T w e n ty  fie lds w ere  d iscovered  in  the  f irs t f ive  m onths o f 1942, and
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m ajo r extensions and  new  sand  d iscoveries h a ve  also been m ade. S ix  w i ca  ®
com p leted  on  1st Ju n e  h a ve  show ings o f o il an d  gas, in d ica tin g  p rob a  le ne^  1 '

846 w ells  w ere  com p leted  d uring  the  f irs t f ive  m onths of 1942, 3 on  pp  
Texas  G u lf  Coast, 262 on  the  low er G u lf  Coast, an d  236 on the  L o u is ia n a  G u lf  Coast.

T h e  largest decline in  d rillin g  has been on the  L o u is ia n a  G u lf  Coas , arge y  ue> o 
the  40-acre ru le  re s tr ic tin g  sa lt  dom e exp lo ita tion . N in e  n ew  d iscoveries a re  o n  e 
U p p e r  T exas G u lf  Coast, e igh t on the  L o w e r  G u lf  Coast, an d  th ree  on  th e  L o u is ia n a
G u lf  Coast. . .

T h e  m ost a c t iv e  area  is in  Ja c k s o n  C o u n ty , w here  F r io  sand  d iscoveries con tinue  
to  be m ade. W ild c a t  operations are expected  to be con cen tra ted  a long  th e  W ilco x  
trend . S ix  W ilc o x  fields h a ve  been found  th is  yea r. T h e  W ilc o x  p ro d u c tio n  now  
ranges 1900-11,775 ft. in  depth.

P ro lif ic  o il p rod uctio n  has been found  dow n d ip  in  the  sands w h ich  y ie ld  gas- 
d is tilla te  a t  A g u a  D u lce - S tra tto n . A t  S o u th  Caesar the  firs t com m erc ia l o il p ro ­
d uctio n  has been found  in  th e  C arr izo —W ilc o x  a t  6500 ft . an d  6600 ft . G as-d istilla te  
has been o b ta ined  a t  11,660 ft . in  the  H a y e s  fie ld . T h e  B a y  D e  Chene gas-field has 
p roved  to be associated w ith  a sa lt dom e, an d  o il has been found  a t  7470-7500 ft.

T ab les  sum m arize the  com p letions an d  d r illin g  operations b y  d is tr ic ts  on  1st Ju n e , 
1942, an d  1 st Ju n e ,  1941. G . D . H .

663. More but Smaller Discoveries is Trend along Gulf Coast. W .  V .  H o w a rd . Oil
Gas J . ,  25.6.42, 41 (7), 104.— I n  the  areas b ord ering  the  G u lf  of M ex ico  fro m  M issis­
sipp i to  the  R io  G ran d e  area  7,515,160,000 b r l. o f o il h a ve  been found , an d  of th is
2,748,151,000 b rl. h a ve  been p roduced.

T h e  firs t tw o  ten-year periods fro m  1901 h a d  d isco ve ry  ra te s  a ve rag in g  ab o u t one 
an d  a  h a lf  fields p e r y e a r . I n  the  1922—26 p eriod , w h ich  saw  th e  in tro d u ctio n  of 
geophysics, the  average  w as 3-6 p er ye a r. T h e  ra te  w as  10-4 p e r  y e a r  in  th e  1927-32 
period, 20-6 in  the  1932-37 p eriod , an d  44-6 fo r the  1937—42 p eriod . T h e  average 
size o f the  fie lds w as  g reatest in  the  1901-11 perio d  (50,000,000 b r l.) .  A f te r  a  decline 
i t  rose to  34,500,000 b rl. in  1922-27, an d  th e n  declined  again .

A t  p resent fie lds are  being  found  b y  a  co m b in a tio n  of geology an d  geophysics, and  
w h ile  the  tre n d  is s t ill  upw ards , the  ra te  of d isco ve ry  m a y  be expected  to  decline  in 
the  near fu tu re .

I n  So u th  T exas  p rod u c tio n  fo llow s ce rta in  trend s w h ere  s tru c tu ra l axes cross 
wedg ing  ou t o il-bearing beds. T h e  fields are  u s u a lly  sm alle r th a n  in  the  o ther d is ­
tr ic ts . E a r l y  p rod u ctio n  in  the  L o w e r  G u lf  Coast a rea  w a s  fro m  sh a llo w  M iocene 
beds. L a te r  large reserves w ere  found  in  the  F r io .  D isco ve rie s  in  the  U p p e r  G u lf 
Coast a rea  w ere  e n tire ly  due to  geology u n t i l  1925. A  s im ila r  s ta te  of a ffa irs  obta ined  
in  South-west L o u is ian a , b u t in  Sou th-east L o u is ia n a  a l l  the  d iscoveries  a re  due to 
geophysics.

R a n d o m  d rillin g  has fo un d  6 %  of the  co as ta l fie lds w ith  1 -5 %  o f th e  rese rves; 
geology, shows, an d  core-drilling 3 7 %  o f the  fie lds (37-5%  o f reserves), an d  geophysics 
5 7 %  of d iscoveries (6 1 %  of o il).

Tab les  show the  num b er of d iscoveries an d  am o un t of reserves fo un d  in  the  d ifferent 
sectors o ve r ce rta in  periods, an d  the  p rod uctio n , am o u n t of reserves, an d  m odes of 
d iscovery  fo r each y e a r  b y  d istric ts . G . D . H .

664. Complete Report of Gulf Coast Field Development. A n o n . Oil Gas J . ,  25.6.42, 
41 (7), 94.— T ab les  g ive  the  fields a lp h a b e tic a lly  acco rd ing  to d is tr ic ts , w ith  d is ­
co ve ry  year, n u m b er of p rod uc ing  w e lls , d a ily  average  an d  cu m u la t iv e  p roduction , 
producing  fo rm atio n  an d  dep th , sand  th ickness, ty p e  o f s tru ctu re , o il g ra v ity ,  and  
ou tle t. A  series o f m aps is inc luded . G . D . H.

665. East Texas Wildcat Campaign only Moderately Successful. R. In g ra m . Oil
Gas J ., 28.5.42, 41 (3), 82. O f 2,325,000,000 b r l. o f o il p roduced  in  E a s t  Texas,
1,911,000,000 b rl. h a ve  com e fro m  fields in  th e  E a s t  T exas  basin , and  a ll  b u t  1 000 000 
b rl. of th is  is from  th e  W o o d b in e  sand. M u ch  o f th e  M e x ia  fault-zone p ro d u c tio n  is 
fro m  the  W o o d b in e . A m o ng  a  nu m b er o f m in o r pools, such im p o rtan t W o o d b in e  
pools as C ayu g a  and  H a w k in s  h a ve  been b ro u g h t in  d u rin g  th e  p ast decade Those 
are  m a in ly  in  a n tic lin a l trap s in  th e  deeper p a rt  o f th e  basin . E a s t  T exas is a  shore ­
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line stra tig rap h ie  trap , B o g g y  C reek  is a  p ie rcem en t ty p e  sa lt dom e, and  V a n  is 
p rob ab ly  a  deep-seated sa lt dom e.

T h e  entire  floor o f the  b asin  is covered  b y  35-150 ft . o f W o o d b in e  sand.
B e lo w  the  W o o d b in e , L o w e r  T r in i t y  and  M a rin e  p ays  h a ve  been increasing ly  

explored since 1939, and  w h ile  no m a jo r fields h a ve  been opened, a  num b er of gas- 
d istilla te  pools h a ve  been found.

Concord is the  o n ly  im p o rtan t d isco ve ry  in  th is  area  th is  y e a r.
S in ce  1920 291,920,000 b rl. o f o il h a ve  been p roduced  from  the  M e x ia  fau lt  zone 

fields, m o stly  fro m  th e  W o o d b in e . L a s t  y e a r  P e t t i t  p rod uctio n  an d  a  gas-distillate 
p ay  in  the  G len  R o se  w ere found. T h e  L o w e r  T r in i t y  and  M a rin e  p ays  are  considered 
favou rab le  prospects. W e s t  o f the  fa u lt  zone, the  Sm ack o ve r appears to  have  
possib ilities in  v ie w  of recen t deve lopm en ts in  S o u th e rn  A rkansas.

A lon g  the  flan k  of the  Sab in e  u p lif t  a  num b er o f pools, m a in ly  sm all, g ive  o il from  
the L o w e r  T r in it y  an d  M a rin e  group . O n  the  u p lif t  p rod uctio n  is ch ie fly  from  the  
G len  R o se  and  o lder L o w e r  C retaceous.

T h e  E a s t  T exas fie lds are  lis ted , w ith  the  date  of d iscovery, num ber of wells, d a ily  
average and  cu m u la tive  p rod uctio n , dep th , o il g ra v ity ,  e tc. A  m ap  is inc luded .

G. D . H .

666. West Texas Development, Production, and Reserve Data by Fields. A n o n . 
Oil Wkly, 4.5.42, 105 (9 ), 32.— T h e  d isco ve ry  d a ta , p roduc ing  dep th  an d  fo rm atio n  
age, developed  acreage, n u m b er o f o il an d  gas wells, d a ily  a llow ance  in  Ja n u a r y  
1942, cu m u la tive  p rod uctio n , estim ated  reserve, o il g ra v ity , and  the  dep th  of the 
deepest test, w ith  th e  fo rm a tio n  reached , are  g iven  fo r each field, the  fields being 
arranged a lp h ab e tic a lly  un d e r a lp h a b e tic a lly  arranged  counties. G . D . H .

667. West Texas-New Mexico Permian Basin Presents Largest and Most Prolific 
Proven Undrilled Oil Reserve in the United States. H .  H .  K in g  an d  G . M . W ilso n . 
Oil Wkly, 4.5.42, 105 (9), 29-31.— T h e  P e rm ia n  b asin  has m ore p roven  and  und rilled  
locations th a n  a n y  o the r geological p rov in ce  in  U .S .A .  U p  to  the  end  of 1941
1.499.351.000 b rl. o f o il h a d  been p roduced, 1,195,073,000 b rl. fro m  the  W e s t  Texas 
sector, w h ich  is c red ited  w ith  2,564,831,000 b rl. o f the  3,000,000,000 b rl. estim ated  
reserve. P ro d u c tio n  is o b ta in ed  from  the  L o w e r  P e rm ia n  and  the  O rd o v ic ian , and  
highs w h ich  are  non-p roductive  in  the  P e rm ia n  rem a in  prospects u n t il exp lored  
dow n to  the  E lle n b u rg e r. E x c e p t  a t  B ig  L a k e , O rd o v ic ian  p rod uctio n  has been 
slow  in  a tta in in g  p rom inence. I n  1936 O rd o v ic ian  o il w as d iscovered  a t  S an d  H i l ls  
on a  series of h ighs w ith in  the  P e rm ia n  area, and  in  1939 O rd o v ic ian  p rod uctio n  was 
found in  Pecos  C o u n ty , w h ere  the  S im pson  an d  E lle n b u rg e r y ie ld  oil. E lle n b u rg e r 
p roduction  w as found  on  the  B a rn h a r t  s tru ctu re  in  1941.

C rino ida l and  S ilu r ia n  lim estones also are p ro d u c tive  in  the  P e rm ia n  basin.
Y a te s  has g iven  260,079,187 b r l. o f o il from  20,000 acres, an d  is estim ated  to  h a ve  

a  reserve of 407,944,000 b r l. W asso n , cove ring  58,000 acres, has a  reserve of
414.950.000 b rl., an d  S lau g h te r, w h ich  covers 52,000 acres, has reserves estim ated  a t
279.532.000 b rl. G o ld sm ith , N o r th  Cow den, Fo s te r , and  M c E lr o y  h a ve  estim ated  
reserves of 311,000,000, 135,693,000, 109,978,000, an d  127,280,000 b rl., resp ective ly .

L e a  C o u n ty  has th ree  d is t in c t p roduc ing  trends. M a ljam a r, P li ilm e x , Corb in , and  
V a cu u m  are  on one trend , J a l ,  Cooper L y n n ,  E u n ic e , and  M onom en t on a  second. 
T h e  th ird  line  lies east o f the  second.

H o b b s  w i l l  pass th e  100,000,000 b rl. m a rk  th is  ye a r, an d  a ltho ug h  m ost of its  w ells 
are ten  yea rs  o ld , 8 9 %  of th e m  s t ill  flow  n a tu ra lly . G . D . H .

668. Wilcox Trend Play may Extend into South Central Texas. F .  L .  S ing le ton . 
Oil Oas J . ,  4.6.42, 41 (4 ), 72.— Sin ce  1922 the  tre n d  of deve lopm en t has fo llow ed  the  
same p a tte rn , w ith  th e  E d w a rd s  lim e  p rod uctio n  im p o rtan t an d  poss ib ilities of 
shallow er p ro d u c tio n  in  th e  T a y lo r—N a v a rro  series an d  A u s t in  ch a lk . T h is  fa ils  to 
open new  reserves, an d  so the  search w i l l  be deeper o r a long n ew  trends.

T h e  G le n  R o se  is to  be tested  b e lo w  7000 ft. in  D im m it  C o u n ty , 4 m l. north-east 
of A th e rto n , an d  if  th is  is u n p ro d u c tive , the  T r in i t y  m a y  be tested. T h e  first G len  
R o se  p ro d u c tio n  w as found  on  th e  C h itt im  an tic lin e  in  1929, an d  consisted  of w e t 
gas a t  5600 ft . R e c e n t ly  a  sm a ll p rod ucer w as com p leted  in  th is  a rea  in  the  G eorge­
to w n  lim e a t  2966-3030 ft.

W ilc o x  p ro d u c tio n  is n o w  being  sought o ve r a  large p a rt  of the  B a lco n es  fau lt- line
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as a  sequel to the  d isco very  of W ilc o x  sand  p rod uctio n  in  the  as 1 u rn
d isco very  seems to h a ve  been m ade in  W ils o n  C o u n ty  near P o th . ,

F e w  tests h a ve  been d rilled  on  the  E d w a rd s  P la te a u , b u t some a\ gg 
encourag ing  shows in  the  P e n n sy lv a n ia n  an d  O rd o v ic ian . _

Sou th-w est of P e a rsa ll a  sm all d isco very  seems to  h a ve  been m ad e  in  th e  A u s t in
C h a lk  o r E d w a rd s  lim e. , . . .  ,

A  tab le  shows the  fields, d isco very  date , num b er of p roducers, cu m u la t iv e  and 
d a ily  average  ou tp u t, ty p e  of s tru ctu re , dep th , an d  o il g ra v ity .

669. West Texas-New Mexico Oil and Gas Fields; Geological Data and Development 
History. A n o n . Oil Wkly, 4.5.42, 105 (9 ), 4 3 .— T h e  oil-fields o f W e s t  T e x a s  and  
N e w  M ex ico  are  arranged  a lp h ab e tic a lly  un d e r a lp h a b e tic a lly  a rrang ed  counties, w ith  
b rie f notes on the  d isco ve ry  d a ta , s tru ctu re , p roduc ing  fo rm atio ns, acreage, p rod u c­
t io n  a t  the  beg inn ing  o f 1942, cu m u la tive  p rod uction , n u m b er o f p rod uc in g  wells, 
o il g ra v ity ,  o u tle t, deepest test, p r in c ip a l leaseholders, e tc . G . D . H .

670. Bottom-hole Contours Show Deeper Possibilities on Gulf. W .  V .  H o w a rd . Oil
Gas J „  25.6.42, 41 (7), 125.— C o n to u r m aps w ith  th e  b o ttom s o f th e  deepest wells 
d rilled  as a  d a tu m  can  p rov id e  clues as to  the  poss ib ilities o f deeper p rod uctio n  in 
m an y  areas on  the  G u lf  Coast. A  series of m aps show  the  g rea test d ep ths reached 
a t  d ifferen t po in ts, an d  th e  d is tr ib u tio n  o f th e  deepest fo rm atio ns  encountered  on 
stru ctu re . S t ru c tu ra l h ighs are  re vea led  b y  th e  re la t iv e ly  sh a llo w er d ep th  a t  w h ich  
o lder beds are  reached  in  areas w h ere  the  w e lls  a re  g en e ra lly  b o tto m ed  in  a  younger 
fo rm atio n . T h e  age of the  o ldest bed p en e tra ted  g e n e ra lly  increases a w a y  from  the 
coast, an d  also in  go ing  w estw ard s  a long  th e  coast, a lth o u g h  th e  ra te  of the  la tte r 
change is m u ch  sm alle r th a n  th a t  o f th e  fo rm er. G . D . H .

671. Illinois Basin Discovery Rate Shows Drop this Year. H .  E .  D a v id . Oil Gas J .,
14.5.42, 41 (1), 100.— W h e n  th e  k n o w n  o il deposits are  m ap ped  w ith  reg ard  to the 
p rod uc ing  fo rm ations, the  resu lting  p ic tu re  o f th e  I l l in o is  b as in  d isp lays  defin ite 
trends or areas, in  w h ich  the  m a jo r ity  o f pools p roduce  fro m  the  sam e sand  or series 
of sands. I n  th is  w a y  the  en tire  S ta te  fa lls  in to  six  areas, w ith  a  few  o u tly in g  fields.

T h e  C en tra lia - Sa le m  area  w as opened  b y  th e  d isco ve ry  of B a rte lso  in  1936. Cen- 
t ra lia , S a lem , an d  P a to k a  fo llo w ed  q u ick ly . E x te n s iv e  ex p lo ra tio n  has con tinued  
to  the  p resent, W o o d la w n  b eing  the  la te s t d isco ve ry . P r io r  to  th e  d isco ve ry  of 
D e vo n ia n  o il a t  S a n d o va l in  1938, a l l  th e  d eve lo pm en t w as  in  P e n n s y lv a n ia n  and 
U p p e r  M iss iss ipp ian  sands, ch ie fly  th e  la tte r . M a n y  o f th e  fie lds h a v e  D evo n ian  
p roduction , an d  some h a ve  L o w e r  M iss iss ip p ian  p rod uctio n . A  sm a ll am o un t of 
T re n to n  o il has been found  a t  S a lem  an d  C en tra lia . M o st o f th e  fie lds are  on  the 
L o u d e n  ax is in  a  lin e  w ith  th e  D u q u o in  flexure . T h e  s tru ctu res  a re  m a in ly  an t i­
c lines an d  domes.

T h e  Lo u d e n  area  has re la t iv e ly  fe w  pools, an d  m ost o f th e m  are  sm all. Im p o rta n t  
p rod uctio n  occurs on  th e  L o u d e n - S a le m  ax is, ch ie fly  fro m  U p p e r  C h es te r sands. 
T h e re  is some D e vo n ia n  p rod uction .

T h e re  w as lit t le  p rod uctio n  in  the  D a le - H o o d v ille  a rea  before  1939. U p p e r  and 
L o w e r  Chester sands g ive  m ost oil. N o  sands h a ve  been tested  b e lo w  th e  M cC losky.

E x c e p t  fo r th ree  re ce n tly  d iscovered  fields, a l l  the  fie lds o f the  C la y  C it y  area 
(D undas, N ob le , Jo h n so n v ille , e tc .) p roduce fro m  th e  M cC lo sk y . T es ts  h a v e  been 
m ade below  the  M cC losk y.

T h e  W a b a s h  R iv e r  area  has a  60-mile s tr in g  o f fields, an d  is th e  m ost re cen tly  
deve loped  area. T h e  m a in  pools are  on  a  N .N .E .- S .S .W .  tre n d  p a ra lle l to  th e  W a b a sh  
R iv e r .  T h e  p r in c ip a l p ays  are  of P e n n s y lv a n ia n  an d  U p p e r  M iss iss ip p ian  age. The 
sands are e rra tic  in  p roperties and  d is tr ib u tion .

A lm o st a ll the  fie lds in  the  L a  S a lle  an tic lin e  a rea  w ere  d iscovered  b etw een  1906 
an d  1912. T h e  P e n n s y lv a n ia n  sands g ive  th e  m a in  p rod u ctio n . T h e re  is also 
Chester, D evo n ian , and  T re n to n  oil.

D a ta  about the  fie lds are  tab u la te d  and  a  m ap  is inc luded . ( J  p> ]-f

672. New Illinois Spacing Rules to Bring only Slight Drilling Gain. A n o n . Oil 
Wkly, 1.6.42, 105 (13), 15.— P a r t ia l  re lax a tio n  of well-spacing  regu la tions in  Illinois 
m a y  cause a  sm all g a in  in  p rod uctio n . S in ce  th e  beg inn ing  of the  y e a r  o u tp u t has
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fa llen  b y  100,000 b r l./d ay , b u t  the  change m a y  check  th is  fa ll. T h e  increase in  
d rilling  m a y  am o u n t to  2 0 % .

W it h  fe w  exceptions, th e  best I l lino is p rod uc ing  horizons are  betw een  2800 and 
3500 ft . T h e  B e th e l, A u x  Vases, an d  M cC losk y, w h ich  g ive  m u ch  of the  ou tp u t, 
are below  2500 ft . in  m ost areas. T h e  Cypress is freq u en tly  o ve r 2500 ft. deep.

T h e  new  ru le  p e rm its  20-acre spacing  fo r w e lls  less th a n  2500 ft . deep ; 10-acre 
spacing i f  th e y  are  no t m ore  th a n  1500 ft . d e e p ; 5-acre spacing  if  n o t m ore than  
500 ft . deep. H e n ce  th e  40-acre spacing  w il l  operate  in the  m ost p ro lific  horizons 
and in  m a n y  o f the  n ew  deve lopm ents.

T h e  B o u ld e r  fie ld  is g iv in g  250—400 b rl. w e lls  in  the  B e n o is t a t 1200 ft., and  G riffin  
finds the  Cypress a t ab o u t 2400 ft.

E ig h t  new  fie lds w ere  fo un d  in  M a y , one of the  d iscoveries being  a M cC lo sk y  lim e 
w e ll w h ich  g ave  700 b r l. in  12 h r. fro m  3333—3348 ft. A  200-brl. T re n to n  producer 
w as com pleted  in  M ad iso n  C o u n ty . M o st o f th e  strikes are  below  2500 ft.

Tab les  g ive  th e  com p le tions b y  m onth s since O ctob er 1941 and  the  fields w ith  the  
spacing p a tte rn  w h ich  w i l l  be e ffective . G . D . H .

673. Condensate Field Spurs Texas Wilcox Activity. G . B .  N icho lson . Oil Wkly,
8.6.42, 106 1,1 ), 14-16.— T h e  W ilc o x  y ie ld s  gas w ith  a h igh  satu ration  of high-octane 
gasoline fro m  seve ra l sands a t  L a k e  C reek . T h e  deepest horizon is a t  11,775-11,815 
ft., some 3300 ft .  o f W i lc o x  h a v in g  been p enetra ted . A t  least 5000 ft . o f W ilc o x  is 
kn ow n  to  ex ist. T h re e  m a in  sands y ie ld  condensate.

T he  gentle  e longated  an tic lin e  w as loca ted  b y  re flection  w o rk . T h e  present p ro ­
ducing  area co ve rs  ab o u t 2000 acres. T h e  d isco ve ry  w e ll, com p le ted  e a r ly  in  1941, 
cam e in  a t  1,380,000 cu . ft . o f gas an d  170 b rl. o f 62-5-gravity d is t illa te  p er d ay  
through  a  17/64-in. choke  a t  9314 ft . E ig h t  p roduc ing  w ells  h a ve  been com pleted , 
w ith  the  sands a t  9200, 9800, an d  11,800 ft ., w h ile  severa l o the r sands have  appeared  
favou rab le  in  drill-stern tests.

F e w  cores a re  ta k e n  in  d r illin g , b u t e lec tr ica l logs are  ru n  before se tting  p ipe. 
G as/flu id  ra tio s  range 5000-10,000 to  1, ap p ro x im a te ly  7 gal. of d is tilla te  being 
o bta ined  p er 1000 cu . f t .  T h e  gas has 43-4%  o f hexane an d  24-31% o f m ethane.

In je c t io n  o f gas is d ifficu lt, due to  the  h ig h  pressure and  lo w  p erm ea b ility  o f the  
rece iv ing  sand. T h e  tw o  sh a llow er sands h a ve  bottom -hole pressures o f 3690 an d  
4280 lb . in .2. G . D . H .

674. Important Midway Field Increases Steadily. A n o n . Oil Gas J . ,  4.6.42. 41 (4), 
74.— T h e  M id w a y  s tru ctu re  seems to  tre n d  north-w est—south-east, b u t i t  is no t long 
an d  na rro w , as w as supposed earlier. T h e re  m a y  be a fau lt  l im it in g  the  s tru ctu re  
to the  south . T h e  s tru ctu re  m a y  tre n d  east—w est in  the  south.

A  m ap  shows the  s tra tu m  con tours on the  top  o f the  Sm ack o ve r p oro s ity . T h e  
crest o f the  p rod uc in g  zone seems to  be a t — 6023 ft . ' G . D . H .

675. Completions Climbing from Low Reached in March. A n o n . Oil Wkly, 8.6.42, 
106 (1), 33.— S in ce  M a rch  th e  LT.S .A . average  d a ily  com p letions h a ve  been increasing , 
and  o n  1st Ju n e  ab o u t f i f t y  m ore  w e lls  w ere  d r illin g  th a n  on  1st M a y  w h en  1999 
wells w ere  d rillin g . In c re a se d  a c t iv i t y  is show n  in  C a lifo rn ia , E a s te rn  S ta te s , M ic h i­
gan, Ill in o is , And K a n sa s . 1538 w e lls  w ere  com p leted  in  th e  fo u r w eeks end ing 
23rd M a y . 9101 w e lls  w ere  com p leted  d uring  the  first five  m onths o f 1942, 19-2% 
less th a n  in  the  co rrespond ing  perio d  o f 1941.

D e ta ils  of th e  w e ll com p letions are  tab u la ted . G . D . H .

676. Lea County, New Mexico, Development and Production Data by Fields. A n o n . 
Oil Wkly, 4.5.42, 105 (9 ), 36.— T h e  sam e series o f d a ta  are tab u la ted  as fo r the  W e s t  
T exas area . G- D .  H .

677. Complete Third Well on Yondo Concession. A no n . Oil Wkly,  4 .5 .4 2 ,105 (9), 
93.— Casabe N o . 3 on the  Y o n d o  concession in  the  m idd le  M agd a lena  v a lle y  is repo rted  
to be g iv in g  800 b r l./d ay  on  test, w ith  m u ch  gas. T h is  is the  th ird  Y o n d o  p roducer.

T res  B o ca s  2-A, 12 m l. north-w est o f the  Pe tro lea  N o r th  D o m e fie ld , has been 
fin ished  as a p rod ucer. G . O . H .
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678. Reserves Show Slight Increase in 1941. M . T . H a lb o u ty .  I f  odd Ja n u a r y
1942, 13 (1), 3 6 .-3 1 ,3 5 6  w ells w ere  com p leted  in  U .S .A .  P ®. , ,
30,041 in  1940. 21,733 w ere oil-wells, 2840 w ere  gas-wells, an d  6783 w ere  ^
D u rin g  1941 the re  w as m ore geophysica l a c t iv i t y  th a n  in  19 , an
p arties  m a y  be com parab le  to  the  p eak  in  1939. T exas  led  in  e nu m  er o new  
fields d iscovered , w ith  C a lifo rn ia , Lo u is ian a , an d  O k lah o m a secon , it  , an  o , 
re sp ective ly . T h e  T exas  lead  in  reserves w as m a in ly  th ro u gh  n ew  sands an d  old 
fie ld  extensions. O n  the  G u lf  Coast new  reserves h a ve  been o b ta in ed  fro m  the 
d eve lopm en t of o ld  p iercem ent-type domes.

I n  C a lifo rn ia  the  greatest a c t iv i t y  w as in  the  S a n  Jo a q u in  \  a lle y , m  ere v  ere 
also d iscoveries in  the  L o s  Angeles B a s in  and  in  the  C oasta l d istric ts . 1 he Lo u is ian a  
d iscoveries w ere  g reate r th a n  in  a n y  p rev io u s  ye a r, w ith  the  g reatest a c t iv i t y  on  the 
coasta l area . D r ill in g  is p roceed ing  in  M ississipp i, w h ile  geop hysica l su rvey in g  and 
leasing  are going on in  A la b a m a , G eorg ia , and  F lo r id a . A c t iv i t y  in  the  M id-continent 
a rea  is a t  ab o u t fo rm er leve ls. Show s h a ve  been found  in  th e  H u n to n  in  N ebraska. 
I l l in o is  h ad  m ore d iscoveries th a n  in  1940.

E x c e p t  fo r Ill in o is , the  n ew  oil-field d iscoveries w ere  n o t as g reat as before, although 
there  is a  s ligh t increase in  reserves, m a in ly  fro m  deve lopm en ts  in  sem i-proven acreage, 
n ew  sand  d iscoveries, an d  extensions. A t  the  end  of 1941 the  reserves w ere  ca lculated  
to  be 19,622,227,000 b rl., 3-14%  m ore  th a n  a t  th e  end  of 1940. 1,402,288,000 brl.
w ere  p roduced  in  1941. A t  the  end  of A u g u s t 1941 th e  d a ily  o u tp u t exceeded
4,000,000 b r l./d ay  fo r  the  f irs t tim e, and  a  p eak  of 4,336,850 b r l./d ay  w as reached  in  
N o vem b er. G . D . H .

*
679. Increased Wildcatting Required to Maintain U.S. Reserves. F .  H. Lah e e . World 
Petrol., M a rch  1942, 13 (3 ), 54-57.— S ta t is tic s  are  p resented  regard ing  U .S .  w ildcats 
in  e leven  sta tes  d u ring  the  ye a rs  1937—40. These  in c lu d e  th e  num b ers an d  footage, 
an d  th e  successes an d  fa ilu re s  are  sep arated  in to  groups acco rd in g  as th e  w ells were 
lo ca ted  on  a  te ch n ica l o r on  a  non-techn ica l basis. W h e th e r  th e  n e w  reserves dis­
co ve red  in  a n y  y e a r  p er w ild c a t  or p er fo o t of w ild c a t  d rillin g , o r th e  to ta l new  proved 
reserves p e r w ild c a t  o r p er fo o t o f w ild c a t  d r illin g  is considered, th e re  are  ind ications 
o f a  reg u lar drop  in  th e  ra te  o f d isco ve ry  fro m  1937 onw ard s. T h is  d rop  seems to 
be due m a in ly  to  increased  d iff icu lty  in  find in g  n e w  trap s. T h e  rem a in in g  undis­
co ve red  reserves are  la rg e ly  e ith e r in  regions n o t exp lored , deeper th a n  the  reservoirs 
exp lo ited  on  k n o w n  s tru ctu res o ften  u n co n fo rm ab ly  re la te d  to  th e  s tra ta  w ith  the 
kn o w n  reserves, o r th e y  are  in  s tra tig rap h ie  trap s . H en ce , to  m a in ta in  a  satisfacto ry  
d isco very  ra te  ca lls  fo r a  m ore v ig orou s w ild c a tt in g  cam pa ig n , w ith  a n  increase both 
in  num bers of w e lls  d rilled  an d  in  ave rage  dep ths. G . D . H .

Geophysics.
680. Geological Application of Nuclear Physics. C. G oo d m an . J .  appl. Phys., M a y
1942, 13 (5), 276-289.— A lth o u g h  th is  p ap e r is w r it te n  fo r th e  geology reader in  
general, there  is sufficient in  i t  to  in te res t o il geologists in  p a rt ic u la r . T h e  p rim o rd ia l 
source of a ll rocks appears to be a su b s tra tu m  of b asa ltic  m a te r ia l ly in g  a  few  tens 
of k ilom etres below  the  surface of the  ea rth . T h e  ra d io a c t iv e  e lem ents are  p re ­
su m ab ly  d istr ib u ted  fa ir ly  u n ifo rm ly  th ro u g h o u t th is  la y e r, b u t  a t  concentra tions 
su b s tan tia lly  low er th a n  are  found  in  ac id ic  su rface rocks. T h is  decrease o f rad io ­
a c t iv e  con ten t w ith  dep th  and  increasing  b a s ic ity  is th e  resu lt o f d iffe ren tia tion  
from  the  source m a te ria l. O n  coo ling  of a n y  m o lte n  m ass, c ry s ta lliz a t io n  begins, 
and  chem ical sep aration  takes p lace  in  acco rdance  w ith  the  ex is ting  pressure, tem ­
p era tu re , and  com position  cond itions. C e rta in  m in e ra l species, such  as a llan ite , 
z ircon, an d  sphene, seem  to  h a ve  c ry s ta l s tru ctu re  ad m itt in g  a  g rea te r n u m b er of the 
large u ran iu m  and  th o riu m  atom s. A cco rd in g ly , if  co n d itio n s are  fa vo u rab le  to  the 
fo rm atio n  of these m inera ls, w h ich  are  u s u a lly  o n ly  m in o r co n stitu en ts  in  igneous 
rocks, the  resu lting  rock  m a y  show  loca lized  co n cen tra tio ns of th e  ra d io a c t iv e  elem ents. 
O n  the  o ther hand , the  m ore com m on rock-form ing  m inera ls , such  as q uartz , feldspar, 
pyrozene, am phibole, m icas, an d  m ag n etite , are  less to le ra n t of fo re ign  rad io ac tive  
atom s. D u rin g  crys ta lliz a t io n  o n ly  re la t iv e ly  few  u ran iu m  o r th o r iu m  a to m s are 
ad m itted , and  these are found  ran d o m ly  d is tr ib u ted  th ro u g h o u t the  s tru ctu res  of 
the crysta ls .
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T h e  p roperties  o f the  ra d io a c tive  e lem ents are  b r ie fly  rev iew ed . T h is  is fo llow ed 
b y  a  s tu d y  o f geochronology. T h e  h e lium  and  lead  m ethods of m easuring  geological 
tim es are  described. G eophysics, w e ll logging, ea rth  h ea t m easurem ents, an d  geo­
ch em istry  are  b r ie f ly  s tud ied . M in e ra liz a tio n  is rev iew ed , together w ith  isotopic 
va ria tio n s .

A  new  e ra  in  p etro leum  prospecting  shou ld  resu lt from  an  understand ing  of the 
o rig in  o f o il. N u c le a r  phys ics  m a y  w e ll be of a id  in  so lv in g  th is  com p lex  prob lem . 
U n less the  p resent em ergency  m akes i t  im possib le, a  sys tem atic  s tu d y  of the  genesis 
of petro leum  w il l  beg in th is  y e a r  un der th e  sponsorsh ip  of the  A m e rican  Pe tro leu m  
In s titu te .

T h e  ca lib ra t io n  of y-ray logs w o u ld  m ake  a va ila b le  a  w e a lth  o f geochem ical and  
geophysica l d a ta  o n  sed im en ta ry  rocks. W h ile  te rre s tr ia l r a d io a c t iv ity  m easu re ­
m ents appear in cap ab le  o f castin g  fu rth e r l ig h t on  the  th e rm a l sta te  of the  ea rth  a t  
depths, m a n y  im p o rtan t lo ca l an d  near-surface prob lem s depend on th is  in fo rm ation . 
H ence , fu rth e r geo th erm al ra d io a c t iv ity  m easurem ents w o u ld  be of va lu e , p a rt ic u la r ly  
if these w ere  co rre la ted  d ire c t ly  w ith  d if fu s iv ity  an d  geotherm al g rad ien t m easure­
m ents. T h e  fu tu re  shou ld  also see an  extension of the  ap p lica tio n  of neu trons in  
geophysics. A lr e a d y  th e  re la t iv e  sca tte rin g  coefficients o f neu trons appear to  be 
useful in  well-logging. T h e  resu lts of th is  ty p e  of su rve y  re ve a l the  re la t iv e  hyd rogen  
con ten t (la rg e ly  in  th e  fo rm  of w a te r ) in  th e  fo rm ations. B y  extend ing  the  neutron- 
induced  a c t iv i t y  m ethod  to  rocks, a n  in d ica tio n  of th e ir  m in e ra l an d  flu id  contents 
could  be ob ta ined . T h is  ap p lica t io n  aw a its  th e  deve lopm en t o f com pact, intense 
neu tron  sources.

A n  extended  b ib lio g rap h y  is appended  to the  paper. A . H .  N .

681. Theoretical and Economic Significance of Geodynamic Prospecting. S. .J. P irso n . 
World Petrol., A p r i l  1942, 13 (4), 38-41.— Sin ce  the  s ta r t  o f the  U .S .A .  o il in d u s try  
one ou t o f tw en ty- five  w ild c a ts  has opened a  new  field, an d  up  to  1937, 6-5%  of the  
wells d rilled  w ere w ild ca ts . W ild c a t  s ta tis tics  show  th a t  the  reso lv ing  p ow er of 
geophysics has decreased d u ring  th e  p ast five  years , w hereas the  reso lv ing  p ow er of 
geology o r o f geology an d  geophysics com b ined  has rem ained  essen tia lly  constan t. 
G eology and  geophysics com b ined  w ere  m ore successful th a n  geophysics o r geology 
separate ly , an d  the  a c tu a l p ro b a b ility  of success agrees w ith  th a t  p red icted  from  the 
degrees o f success o f the  in d iv id u a l m ethods w h e n  a llow ance  is m ade fo r ran dom  
discoveries.

D u rin g  a  perio d  o f te n  m o n th s  th ree  com m erc ia l p roducers h a ve  been ob ta ined  
ou t of five  w e lls  loca ted  b y  g eod ynam ic prospecting , an d  one found  good im preg ­
na tion . T h u s  the  re so lv in g  p o w er o f geod ynam ic prospecting  is m uch  g reater th a n  
th a t  of the  o ther m ethods.

E x a m in a t io n  o f th e  reso lv in g  pow ers o f th e  va r io u s  m ethods and  com b inations of 
m ethods in  co n ju n c tio n  w ith  the  cost p er acre, leads to  the  conclusion th a t  geo- 
d yn am ic  prospecting , because o f its  cheapness an d  h ig h  reso lv ing  pow er, should  be 
the first m ethod  ap p lied , fo llow ed  b y  geology an d  geophysics. G . D . H .

682. Radioactivity Logging Proves Help in Reworking Old Wells. A n o n . Oil Gas J .,
25.6.42, 41 (7), 140.— R a d io a c t iv it y  logging has m ade possib le a  g reater degree of 
p rec ision in  th e  lo ca tio n  o f possib le oil-bearing fo rm ations w h ich  m a y  be cem ented  
off beh ind  casing  in  o ld  holes. T h e  m ethod  te lls  no th in g  ab out the  p oro s ity , p erm e­
a b ility , o r flu id  co n ten t o f th e  porous fo rm atio n . I t  m e re ly  shows the  positions of 
sandstones o r lim estones an d  shales. Lo g s  m a y  be m ade in  cased o r uncased  holes.

T h e  gam m a-rays e m itte d  b y  e lem ents in  the  fo rm ations are  detected  b y  use of an  
ion ization  cham ber, the  gas in  w h ich  is a  non-conductor, except w h en  rendered  con ­
d ucting  b y  the  ac t io n  o f gam m a-rays. T h e  co n d u c t iv ity  of the  gas is a  fu n c tio n  of 
the in te n s ity  of the  gam m a-rays. T h e  cu rre n t passing th rou gh  the  gas is am p lified  

‘ and  recorded  co n tin u o u s ly  a t  the  surface.
Sand s and  lim estones g en e ra lly  h a ve  feeble rad io a c tive  properties, b u t shale-beds 

have  stronger ra d io a c tive  p roperties. S a lt  has low  ra d io a c t iv ity , and  an h yd r ite  
even  less.

R a d io a c t iv it y  su rve ys  h a ve  been used m a in ly  fo r co rre la tio n  an d  fo r the  develop- 
of new  p rod u ctio n  fro m  cased-off sands. T h e  su rveys  h a ve  also show n  u n kn ow n  
fau lts, w edging  beds, and  th a t  some w ells  h a ve  no t been d rilled  deep enough. T h e y
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are  usefu l fo r check ing  d ep th  m easurem ents, in  se tting  casing, and  in  detec tin g  the 
pos ition  o f cem en t i f  the  cem ent con ta in s a  lit t le  rad io a c tive  m a te r ia  .

683. Locating Cased-off Productive Zones. W .  A .  Saw d o n . Petrol. Engr, M a y  1942, 
13 (8 ), 5 5 .— T h e re  is m u ch  eco n om ica lly  recoverab le  o il cased o ff m  va r io u s  fields in 
the  U .S .A . ,  an d  p ro b ab ly  a ll of i t  can  be m ade reco verab le  w ith o u t  th e  use of new 
casing . T h e  cheapness of the  re co ve ry  w i l l  depend on h o w  re a d ily  th e  cased-off oil 
zones can  be located . I n  some cases d a ta  o b ta in ed  d uring  d r illin g  w il l  fa c ilita te  the 
lo ca tio n  of these cased-off horizons, b u t in  m a n y  o lder w e lls  the re  are  no reliable 
logs, so th a t  ra d io a c t iv ity  logging is of v a lu e  in  lo ca tin g  these horizons.

R a d io a c t iv it y  logs p ro v id e  general geolog ical in fo rm atio n , an d  th e y  can  be made 
in  cased holes. T h e  in te n s ity  of the  ra y s  is decreased b y  stee l casing  and  cement, 
b u t logs h a v e  been m ad e  th ro u gh  five  strings of cem ented  casing . A n  ion ization 
ch am b er w ith  an  am p lifie r is ru n  in  the  w e ll, an d  a  co n tinuous reco rd  is m ade a t the 
surface. T h e  s e n s it iv ity  is ad ju sted  to  m eet th e  cond itions encountered . A  high 
am p litu d e  log  g ives a  sh arp er d efin it io n  of m in o r changes in  th e  ch a ra c te r of the 
fo rm ations.

E le c t r ic a l  logs, w h e n  a va ilab le , fa c ilita te  the  in te rp re ta t io n  of the  rad io a c tiv ity  
logs. I n  C a lifo rn ia  the  shales are  g en e ra lly  ja u c h  m ore  ra d io a c t iv e  th a n  the  sands, 
a lth o u g h  the re  are d ifficu lt areas.

A  n u m b er of ra d io a c t iv it y  logs are  in c lu d ed  w ith  e le c tr ica l logs fo r com parison, 
and  exam ples are  g iven  of the  ap p lica t io n  of ra d io a c t iv it y  su rveys . G . D . H .

684. Micromagnetic Surveys in the Sparta-Wilcox Trend of Texas and Louisiana.
W .  P .  Je n n y .  Oil Wkly, 15.6.42, 106 (2), 20-23.— P u re ly  s tra t ig rap h ic  trap s  w ithou t 
a n y  s tru c tu ra l fa c to r are  ex tre m e ly  rare . T h u s  E a s t  T exas  is no t o n ly  on  the  flank 
o f the  Sab in e  u p lift ,  b u t on  a  d is t in c t a n t ic lin a l nosing  o ff th is  u p lift .

T h e  m ore  d e ta iled  in fo rm a tio n  th a t  the re  is concern ing  a n  u p lif t ,  an d  especially 
concern ing  its  flanks, th e  easier i t  is to  assess th e  p oss ib ilities  of find ing  stratig raph ic 
tra p  p rod uctio n , since th e  chances w i l l  g e n e ra lly  be b e tte r  on  lo ca l h ighs along the 
flanks. G eop hysics  in  co n ju n c tfcn  w ith  subsurface in ves tig a tio n s  shou ld  therefore 
be o f g reat v a lu e  in  search ing  fo r s tra t ig rap h ic  trap s . A  co m b in a tio n  of geophysical 
m ethods m a y  be he lp fu l, p ro v id ed  th a t  the  lim ita t io n s  of the  m ethods are  considered. 
Seism ic re flection  and  m icro m ag n etic  m ethods m ig h t p ro f ita b ly  be com bined.

I n  the  Jo e ’s L a k e - F re d  area  e a r ly  m ag n etic  isogam s in d ic a te d  u p lifts  w h ich  were 
la te r  p ro ved  to be p ro d u c tive . Som e of th e  e a r ly  C ock fie ld  w e lls  a long  the  Sparta-  
W ilc o x  tre n d  w ere  on  m ag n etic  h ighs, b u t  w ere  s tru c tu ra lly  ab o u t no rm a l. Thus an 
u n co n fo rm ity  b etw een  the  deeper W ilc o x  an d  th e  C ock fie ld  w as  sh ow n  m agnetica lly , 
fo r if  the  Cockfie ld  is no rm a l, m ag n etic  beds b e lo w  m u st be u p lifte d  in  o rder to  g ive 
the  anom alies. T h e  E o la  fie ld  con form s w ith  these con d ition s. I t s  re flection  profile 
ind ica tes o n ly  100  ft. o f closure, because w ed g ing  o f the  lo w -ve lo c ity  beds tends to 
v e il  the  reve rsa l of th e  d ip  w h e n  ex a m in a tio n  is  m ad e  b y  m eans o f the  reflection 
seism ograph.

I n  W e s te rn  M o n tg o m ery  and  So u th e rn  W a lk e r  coun ties  the  L a k e  C reek  fie ld  seems 
to  be ind ica ted  b y  a  loca l m ag n etic  h igh . G . D . H .

Drilling.
685. Proper Operation of Wire Rope Prolongs its Useful Life. P a r t  I .  H .  F .  S im ons.
Oil Gas J . ,  21.5.42, 41 (2), 38-39.— T h e  fo llo w in g  ru les  are  stressed fo r m a in ta in in g  
ropes in  good cond ition . (1) K e e p  w ire-rope-using e q u ip m en t in  good cond ition . 
Sheaves should  be of p roper size, design, m a te ria l, an d  free fro m  co rru g ation s. Keep  
a ll sheaves p rop erly  lu b rica ted  and  in  line . A v o id  excessive  flee t angles. (2) K eep  
w ire  ropes tho ro u g h ly  an d  co rre c t ly  lu b rica ted . (3) A v o id  k in k s  an d  sudden je rk s ; 
also, a vo id  cross-w inding on d rum s, an d  reverse  bends if  possib le. (4 ) M a k e  sure 
w ire  ropes operate  w ith  an  adequate  fa c to r o f sa fe ty . I f  the re  is n o t a  p rop e r ratio  
betw een the streng th  of the  rope and  the  m ax im u m  lo ad  to  be hand led , the  rope m ay  
be over-stressed— a co n d itio n  no rope can  long su rv ive . (5 ) U s e  w ire  rope of the 
co rrect size, construction , typ e , and  grade fo r p a r t ic u la r  cond itions. (6 ) Pu rch ase  
w ire  rope in  sufficient length to a llo w  for changes in  p osition  on  d rum .



W ire- lin e  m anagem ent can  be used e ffe c tive ly  to increase the  service  life  of a  rope. 
C o n tracto rs  o r o il com pan ies h a v in g  b o th  deep an d  sh a llo w  operations can  rem ove 
the  lines fro m  th e ir  deep-drilling  equ ipm en t, w h en  th e y  are  no longer safe, and  p u t 
them  in  service  im m e d ia te ly  on  the  sh a llow er w ells . A  lin e  the  sa fe ty  fa c to r of 
w h ich  has been reduced  to  th ree  o r tw o  on a  1 0 ,000-ft. w e ll w o u ld  s t ill  h a ve  an  
adequate sa fe ty  fa c to r  on  a  4000- o r 5000-ft. w ell.

P ro b a b ly  th e  greatest increase in  w ire  service  is a va ilab le  th ro u gh  m ore carefu l 
o peration  of the  d r illin g  rig . R u n n in g  in to  the  load  (string  of p ipe ) instead  of p ick ing  
it  up  sm o o th ly  p u ts  a n  undue s tra in  o n  th e  strands and  in d iv id u a l w ires. T h e  p o in t 
of ap p lica tio n  of th is  s tra in  on a  d r illin g  rig  is genera lly  w h en  the  b locks are  a t  the ir 
low est o r upperm ost position . T h is  w i l l  cause p rem atu re  fa ilu re  of a  line, due to 
co n cen tra tion  of the  w ear.

I n  connection  w ith  lu b r ic a t io n  an d  corrosion, i t  is p o in ted  o u t th a t  the  ap p lica tio n  
of a n y  ty p e  of lu b r ic a n t on  top  o f a  coating  o f h yd ra te d  ru s t does abso lu te ly  no good, 
and  if  i t  fo rm s i t  is necessary th a t  the  rope be tho ro u g h ly  d ried  before a n y  lu b r ican t 
w ill take  effect. F o r  fie ld  ap p lica tio n , suggestions are : (a ) R o p e  lu b rican t of a 
repu tab le  m an u fa c tu re . (6 ) F i f t y - f i f t y  m ix tu re  of red  engine o il an d  bo iled  linseed
oil. (c) R e d  engine o il. (d) D isca rd ed  crankcase  oil. (e) T h e  same lu b rican t as 
applied  d uring  m an u fa c tu re . A .  H .  N .

686. Proper Operation of Wire Rope Prolongs its Useful Life. P a r t  2 . H .  F .  S im ons. 
Oil Qas./., 28.5.42, 41 (3), 48.— T h e  life  of w ire  rope cou ld  be increased if  a  system atic  
inspection p rog ram m e w ere  deve loped  w h ich  w o u ld  detect troub les w hen  th e y  firs t 
develop an d  w o u ld  no t w a it  u n t i l  th e y  becom e obvious. A  ro ta ry-d rilling  line  should 
g ive  som ewhere betw een  8000 an d  30,000 ton-m iles of service. T h is  average  cou ld  
p rob ab ly  be su b s tan tia lly  increased  if  a l l  users adopted  a  su itab le  inspection 
program m e.

M ethods o f inspecting  w ire  rope can  be fa ir ly  w e ll standard ized , a lthoug h  inspection  
practices on rigs m u st necessarily  v a r y  to  a llo w  fo r the  pecu lia rities  of the  in d iv id u a l 
insta lla tion . E v id e n ce s  o f d ete rio ra tion  in  w ire  rope w ill, w ith in  fa ir ly  w id e  lim its , 
be the  same, regard less of w h ere  an d  ho w  the  rope is used.

D e te r io ra tio n  o f w ire  rope  w i l l  be ev idenced  b y :  (1) b roken  w ire s ;  (2) w o rn
w ire s ; (3) p it te d  o r co rroded  w ire s ;  (4) d rastic  redu ctio n  in  rope d iam ete r and  
excessive lengthen ing  of l a y ; (5) m arks  of m ech an ica l abuse, such as fla tten ing  and  
d istortion .

In sp ectio n  shou ld  inc lu de  : (1 ) A  q u ick  check  of the  num b er of b roken  w ires b y  
rope lays , so th a t  the  w o rs t la y  can  be selected. (2 ) A  check  of the  d iam ete r of the  
rope th roughout its  leng th  shou ld  disclose a n y  d rastic  reduction  from  the  catalogue 
d iam eter a t  a n y  p o in t. (3) In sp e c t io n  o f the  degree o f ab rasion  w ea r o ccurring  on  the  
wires. (4) N o t in g  ca re fu lly , n o t o n ly  in  th e  w o rst broken-up section of the  rope, b u t 
th roughout its  e n tire  length , w h e th e r a n y  signs of ru s t are appearing . (6 ) N o tin g  
ca re fu lly  the  co n d itio n  o f the  rope n e a r a tta ch e d  fittings. Causes of dam age are 
tab u la ted . T h e  sign ificance of th e  d ifferen t item s of inspection is exp lained.

I n  ad d itio n  to  th e  nu m b er o f b reaks, th e  am o un t of s tre tch  in  a  line  also ind icates 
the  ap p roach  o f the  end o f usefu l life . A p p ly in g  loads to  a  6 b y  19 rope up  to  ab out 
one-half the  ra te d  b reak in g  stren g th  o f the  rope w il l  show  a  to ta l s tre tch  equa l to
0 - 2 - 0 - 3 % . F o r  co rre c t ly  p refo rm ed  ropes th is  s tre tch  w il l  be from  30 to  5 0 %  less.

I n  a c tu a l service  th e  h is to ry  o f rope-stretch is a lw a ys  a  guide to  in d ica te  w h en  
ropes ab so lu te ly  m u st be rem o ved  fro m  service . I n  the  in it ia l stages o f rope life , 
rap id  s tre tch  a lw a y s  occurs, th e n  a  long period  of neg lig ib le b u t ra th e r  con stan t 
stre tch  occurs, an d  f in a lly , w h en  the  core s ta rts  to  deterio rate  rap id ly  an d  the  w ires  
w ith in  the  rope s ta r t  to  b rea k  ra p id ly , th e  ra te  o f s tre tch  aga in  becom es v e r y  rap id . 
W h e n  t h is la t te r  stage o f s tre tch  begins the  rope shou ld  im m ed ia te ly  be tak e n  o u t 
o f service.

P ro p e r in sp ection  o f w ire  rope m u st necessarily  inc lude  exam in a tion  o f the  equ ip ­
m ent on w h ich  i t  is b eing  used. T h e  p r in c ip a l item s to be checked  are: (1) Sheaves. 
(2 ) D r u m s . (3 )  R e e v in g . (4 )  G en e ra l operating  cond itions. These are  stud ied  in  
th is  p a rt of th e  p aper, g iv in g  genera l d irections. A .  H .  N .

687. Maximum Service from Well-Surveying Equipment. A no n . Oil Gas J ., 30.4.42, 
40 (5 1 ) ,  1 8 5 .— T h e  S y fo  in s tru m e n t, h a v in g  no m o v ing  p a rts  o r m ech an ism  w h a t ­
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ever, is p ro b ab ly  the  m ost rugged ty p e  of in s tru m en t of its  k in d . I  p rop e rly  
assem bled  in  its  p ro te c tive  casing, no o the r p recau tio ns are  necessary . le  opera­
t io n  o f the  S y fo  is dependent on  th e  u n ifo rm  an d  consisten t flow  of the  record ing 
flu id . T o  secure consisten t operation , clean liness is essentia l. I t  is suggested th a t 
a fte r  use the  in s tru m en t cham bers be flushed o u t w ith  c lean  w a te r  to  remo\ e any 
fo re ign  m a tte r  w h ich  m ig h t e ve n tu a lly  get in to  the  reco rd ing  flu id  an d  clog the 
orifice. T h e  o rifice ch am b er is  p ro tec ted  b y  a  fine-w ire s tra in er. T h is  strainer 
shou ld  be in  good co n d itio n  an d  shou ld  no t be rem o ved  o ftener th a n  necessary. 
T h e  reco rd in g  flu id , as w e ll as the  in te r io r  of the  S y fo , shou ld  be kep t free from  oil 
o r grease, w h ich  m ig h t in te rfe re  w ith  th e  flow  o f flu id  th ro u g h  the  orifice. A  fresh 
su p p ly  o f reco rd in g  f lu id  shou ld  be m ade u p  fre q u e n tly . R e co rd in g  ch a rts  should 
be k e p t in  th e  sealed co n ta in e r u p  to  the  t im e  requ ired  fo r use. H in t s  are g iven  on 
th e  p rop e r use an d  m a in ten ance  of inc linom eters.

T h e  fo llo w in g  h in ts  are  g iven  fo r the  case of the  in s tru m e n t of the  go-devil type :
(1) D o  no t han d le  the  in s t r u m e n t  o r p n eu m a tic  shock  absorber w ith  g loves or d irty  
hands. I f  y o u  do, grease, m o is tu re , g r it  an d  d ust m a y  get in to  th e  p rec ision m echan­
ism  an d  necessitate  a  fa c to ry  c lean ing  o r re p a ir  jo b . In s tru m e n ts  an d  pneum atic 
shock-absorbers are  as p rec ise ly  m ade as the  finest w a tch , an d  th e  presence of any 
fo re ig n  m a te r ia l is v e r y  d es tru c tive  to  them . (2) Im m e d ia te ly  a fte r  use, carefully 
w ip e  th e  in s tru m en t an d  p n e u m a tic  shock-absorber w ith  a  c lean , d ry  rag. P lace 
th e  ru b b e r p ro te c tiv e  cap  o ve r  the  open end  of th e  ang le  in d ica to r tub e  and  return 
i t  an d  th e  t im in g  e lem en t to  th e  w ooden  in s tru m e n t box. R e p la c e  the  pneumatic 
shock-absorber in  th e  go-devil co n ta in e r tub e . T h is  w i l l  p ro te c t th em  from  water, 
d ir t ,  an d  dam age. (3) K e e p  th e  w o o den  in s tru m e n t box  c lean  an d  closed. I t  is 
s tro n g ly  m ade an d  fe lt  lin ed  an d  sealed  to  p re v e n t dam age to  the  instru m ent. Clean 
th e  inside of the  box  w ith  a  d ry  b ru sh  (neve r use w a te r  o r so lven t of a n y  kind). 
(4) N e v e r  a t  a n y  t im e  use p lie rs  o r o th e r too ls on th e  in s tru m en t. S c re w  the  tim ing 
e lem en t in to  th e  ang le  in d ic a to r tube , us in g  o n ly  y o u r  fingers o n  the  kn u rled  surface, 
an d  b r in g  i t  to  a  snug shou lder. I f  y o u  do th is , th e  jo in t  ca n  e a s ily  be taken  apart 
a fte r  use. R e m e m b e r these are  f in e ly  m ade th read s  an d  th e  tu b e  is m ade of thin, 
co m p a ra t iv e ly  so ft m e ta l. W h i le  the  in s tru m e n t w il l  g ive  long, sa tis fa cto ry  service, 
i t  can n o t s tan d  abuse an d  rough  h and lin g . (5) N e v e r  t in k e r  w ith , a tte m p t to adjust, 
o r lu b r ic a te  th e  m ech an ica l p a rts  o f th e  in s tru m e n t o r p n eu m a tic  shock-absorber. 
T h e y  are  lu b r ic a te d  an d  sealed fo r life  a t  th e  fa c to ry , an d  can  be tak e n  ap art and 
se rv iced  o n ly  b y  in s tru m e n t m en  sp e c ia lly  tra in e d  in  th is  w o rk . (6 ) T h e  only 
lu b r ic a t io n  requ ired  fo r th e  in s tru m e n t an d  shock-absorber is (a) th e  coarse pin 
th read  w h ich  connects the  in s tru m e n t to  the  shock-absorber, an d  (b) the  fine thread 
b etw een  th e  t im in g  e lem en t an d  th e  ang le- ind ica tor tub e . U se  o n ly  a  v e ry  light 
o il, a p p ly  it  v e r y  sp arin g ly , an d  w ip e  a n y  excess a w a y  im m e d ia te ly  w ith  a  clean rag 
before screw ing  the  p a rts  to gether. (7 ) N e v e r  w a sh  a n y  p a r t  o f the  instrum ent or 
shock-absorber w ith  w a te r , so lven t, o r flu id  of a n y  k in d .

S im ila r  h in ts  are  g iven  fo r go-devil an d  accessories. A .  H .  N .

688. Latest Type P ilin g  Structure for Gulf Coast Marine Drilling. C. C . P ry o r .  Petrol.
Engr, Ju n e  1942, 13 (9 ), 27.— A m o n g  th e  m a n y  serious obstacles to  be overcome 
before a  p ilin g  s tru ctu re  is re a d y  fo r d r illin g  operations is th a t  of th e  fo rm atio n  into 
w h ich  the  p ilin g  is d riven , w h ich  m a y  a llo w  the  s tru c tu re  to  settle . A t  m a n y  locations 
so il-form ation tests are m ade a t  p ilin g  s tru ctu re  locations.

One im p o rtan t p rac tice  ad op ted  b y  engineers in  co n s tru c tio n  of the  structure  is 
the  m ethod  of scabb ing used on each  p ile . I n  th is  instan ce , fo u r 6 in . b y  8 in . b y  8 ft. 
scabbing w ere used to  b o lt the  scabb ing  to  th e  p ilin g . T h e  up p er ends of the  scabbing 
w ere tapered  in  an  end eavo u r to  fa c ilita te  re m o va l o f tho  p ilin g  a fte r  the  w e ll or 
w ells had  been com pleted . T h e  lo w e r ends w ere  p laced  a t  v a ry in g  d istances from 
the  end of tho  p iling , depend ing on the  d ep th  to  w h ich  th e  in d iv id u a l p ilin g  was to 
be d riven . T h e  b o ttom  ends of th e  scabb ing  w ere  d r iv e n  in to  the  m ost so lid  form a­
tio n  as a  d is tin c t a id  in  p reven tin g  se ttlin g  o f th e  s tru ctu re . A t  som e locations the 
fo rm ations through  w h ich  the  p ilin g  m u st be d r ive n  are  so com p acted  th a t  it  is 
necessary to je t  the  p ilin g  to rem ove  them . R e m o v a l o f th e  p ilin g  o th e r th a n  that 
necessary around  the  well-head a fte r  com p letion  is on com p liance  w ith  G overnm ent 
regulations. S cab b in g  has been found  to  p la y  a  m a jo r rô le  in  p reven tin g  settling  of 
the  s tru c tu re ; how ever, an o th er im p o rtan t p ra c t ice  ad o p ted  b y  eng ineers is the
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capp ing  an d  b rac in g  of p il ing. These  are  discussed an d  illu s tra ted  as used in  th is 
p lan t. E q u ip m e n t  an d  d e rr ic k  sections are  d eta iled  an d  d im ensions g iven .

One o f the  m ost econom ica l featu res of the  p ilin g  s tru ctu re  is the  ease w ith  w h ich  
m ore th a n  one w e ll can  be d rilled . O n  a  s im ila r s tru ctu re , te n  w e lls  w ere d ire c tio n a lly  
d rilled  fo r p rod uctio n , besides a  w a te r  w e ll to  su p p ly  the  needs of the  rig . I n  ad d ition  
to the  d r illin g  o f seve ra l w ells , th e  ease w ith  w h ich  the  en tire  stru ctu re  is salvaged  
adds m u ch  to  its  econom y. O b v io u s ly , the  en tire  am o un t of steel 8-beams used in  
the  co n struc tio n  can  be rem o ved  eve n  m ore  q u ick ly  th a n  th e y  w ere  constructed . 
T he  p ilin g need  n o t be b roken  off, b u t  m a y  be p u lled  o r je tte d  out.

A d van tag es  of th is  sys tem  o ve r sunken  barge system  are  discussed. A .  H .  N .

689. Fibre Pipe Run for Casing in Shallow Illinois Oil Well. F .  Squ ires. Oil Gas J .,
28.5.42, 41 (3 ), 61.— T h is  m etho d , u tiliz in g  a  special O rangeburg  fibre co n du it m a te r ia l 
instead  of reg u la r stee l casing , w as  deve loped  b y  th e  Ill in o is  S ta te  G eo log ica l S u rv e y  
as a w a r em ergency p ro je c t to  save  steel an d  p rom ote  p etro leum  p roduction .

T he  fib re  casing, w ith  a  b o tto m  len g th  o f steel casing , w as low ered  in to  the  hole 
on a string  o f tu b in g , an d  supported  a t  th e  b o tto m  of th e  tub ing  string  b y  a  special 
shouldered shoe designed fo r  th e  jo b . T h e  shoe w as  too thed  a t  the  b o tto m  to p reven t 
the tu rn in g o f the  casing  w h e n  th e  tu b in g  w as unscrew ed. T h e  anchorage is of 
im portance, because th e  tu b in g  connection  w ith  the  shoe w as m ade w ith  left-hand
threading . T h is  th re a d in g  design a llow ed  th e  tu b in g  to  be ro ta te d  an d  free from
the shoe a fte r  th e  cem en t w as  ru n , w ith o u t  loosening the  shoe assem bly, w h ch  was 
also threaded  to  th e  end  of the  casing.

The  fibre casing  w as  supported  b y  the  shoe, to a vo id  the  p o ss ib ility  of p a rtin g  of 
casing jo in ts , since the  jo in ts  w ere  of th e  b eve lled  fr ic t io n  o r “  shove ”  typ e , w ith  
corresponding co llars. T h e  g reatest d ep artu re  fro m  stan d a rd  p rac tice  is the  design 
and fu nc tio n  o f the  shoe. T h is  is described  in  d eta il.

A s  a resu lt of the  tes tin g  of th is  fibre co n d u it in  a n  a c tu a l w e ll in s ta lla tio n , ce rta in  
refinem ents suggest them se lves in  reg ard  to  fu tu re  ap p lica tio ns  o f th e  m ethod
described in  th is  p aper. I t  is  b e lie ved  th a t  the  cem en t can  be re in fo rced  w ith  b ette r
results, and  th a t  m ore  p o s it iv e  cen tering  of the  fib re  co n du it can  be accom plished . 
I n  add ition , some im p ro vem en ts  in  the  design of the  shoe can  doubtless be m ade.

A . H .  N .

690. Maintenance of Rotary Rig is Continuous Operation. H .  F .  S im ons. Oil Gas J . ,
30.4.42, 40 (51), 86.— O n  a  schem atic  d raw in g  of a  s tan da rd  two-engine rig , sixty-three 
item s of m ain ten ance  are  fisted, to ge th er w ith  instructions. T h e  p aper discusses the  
m ore im p o rtan t item s in  d eta il. I t  is suggested th a t  instead  o f e va lu a tin g  progress 
on hole m ade on tim e , i t  m u st be jud ged  in  the  lig h t of the  dam age and  w ea r on the  
d rill co llars, d r il l  p ipe, and  to o l jo in ts .

I f  steel w ere  the  o n ly  s ca rc ity , a  p a r t ia l so lu tion  w o u ld  be ava ilab le  b y  the  use of 
rubber p ro tecto rs  on  the  drill-p ipe. These  are used to  p reven t co n tact betw een  the 
drill-pipe an d  the  w a lls  o f th e  ho le. Som e operato rs are a lre ad y  rec la im ing  as m a n y  
drill-pipe p ro tecto rs  as possib le fro m  o ld  strings of p ipe no longer su itab le  fo r use. 
In s te a d  of des troy ing  th e m  b y  cu tt in g  th e m  o ff th e  p ip e  w ith  a  h a tch e t, p ro tecto rs  
can be pressed o ff w ith o u t dam age fro m  th e  w orn-out p ipe.

T here  are  tw o  w a y s  open  to  p ro long  th e  fife  of th e  drill-stem . T h e  f irs t is to  use 
less speed an d  less w e ig h t w h ile  d r illin g , an d  the  second is to tak e  b e tte r care  of the  
drill-stem .

T h e  te rm  less w e ig h t is used ad v ise d ly , as w ith  a  p ro p e rly  designed drill-string  
more w e ig h t can  be ap p lied  to  the  b it  w ith o u t dam age th a n  can  be exerted  w ith  the  
o rd in ary  drill-string . T h e  use o f a  h e a v y  d rill-co lla r section on the  b o tto m  of the  
string  has been ad v ised  fo r a  n u m b er of years , the  o b ject being  to  con cen tra te  the  
w e igh t a t  th e  b o tto m  an d  o b ta in  a  p lum b-bob effect on the  p ipe in  the  up p er p ortion  
of the  hole. T h is  p reven ts  th e  too l- jo in ts fro m  co n tacting  the  ab ras ive  side-wall 
fo rm ations, w h ich  w ears  th e m  ra p id ly .

U n fo r tu n a te ly , m ost drill-stem s a re  n o t  p ro p e rly  designed, and  the  d r ille r  ob ta in s 
the necessary force  on  the  b it  b y  supp lem en ting  the  drill-co llars w ith  the  w e ig h t of 

if the  drill-p ipe. T h is  causes b end ing  of th e  drill-p ipe, w h ich  deve lops a n  eccentric
'i- m otion an d  co n ta c t b etw een  the  p ipe  an d  the  fo rm atio n . T h e  so lu tion  is less w e igh t 

and  low er ra te  of p en e tra tio n , b u t an  increase in  the  fife of the  p ipe . T h is  increaseis*
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in  life  is no t one m ere ly  of days , b u t m ore v i t a l ; it  is one of fee t of ho e m a  e and 
o il-wells o r d ry  holes com p leted . D e ta ils  are g iven  of o the r m a in ten an ce  p io ce  ures 
to be ta k e n  w ith  d rill-p ipe, jo in ts , sw ive ls , pum ps, and  w e ig h t ind icato rs .

O th e r  p o in ts  w h ich  a p p ly  to  p ra c t ic a lly  a l l  rigs, an d  w h ich , if  observ e , would 
p ro long  th e ir  life , a re  : (1) A v o id  shock loads. (2) O p era te  r ig  a t  speed below
ra te d  ca p a c ity . (3 ) K e e p  a l l  b o lts  an d  n u ts  tigh tened . (4 ) R e p la c e  w o rn  parts 
before th e y  w ea r m a tin g  p arts . (5) A v o id  excessive acce le ra tion  an d  deceleration 
an d  p rese rve  bearings an d  b rake  lin ing . (6 ) K e e p  su ction  l if t  as lo w  as possible. 
(7 ) K e e p  e lbow s an d  re str ic tio ns  in  m u d  lines to  m in im u m . (8 ) D o  n o t lug engines.
(9 ) En g a g e  c lu tches as eas ily  as possib le. (10) H a v e  a  sys tem atic  ch eckover system.
(11) D o  n o t co n tin ue  to  operate  r ig  w h en  the re  is a n y  tro u b le  d eve lop ing  ; shut down 
and  re p a ir  i t  im m e d ia te ly . (12) D o  n o t o ve rlo ad  rig . (13) D o  n o t tinkers ^

691. M a in tenan ce  of B lo w o u t P reven ters . A n o n . Oil G a s J . ,  30.4.42. 40 (51), 176.—  
I n  o rder to  o b ta in  m a x im u m  serv ice  life  an d  m ost e ffic ien t o peration  from  a  blow-out 
p reven te r, i t  shou ld  be c leaned  an d  lu b ric a te d  a t  reg u la r in te rva ls . D r illin g  mud 
enters th e  w o rk in g  p a rts , an d  unless i t  is rem o ved  it  causes corrosion an d  generally 
co n trib u tes  to  w e a r a n d  im p ro p er o pera tio n . D e ta ile d  h in ts  are  g iven  for mainten­
ance  o f each  p a r t  of the  p reven te r. A . H .  N.

692. B o ile r  M a in tenan ce . A n o n . Oil Gas J . ,  30.4.42, 40 (51), 182.— Gas-burners 
a re  m ore  o ften  set too h ig h  th a n  too low . A  h ig h  b u rn er leaves the  bottom  of the 
firebox  co ld  an d  p roduces u n eq u a l s tra in s  in  th e  m e ta l, fre q u e n tly  causing staybolt 
leaks, besides reducing  e ffective  he a tin g  surface  an d  com bustion  vo lum e. A  good 
ru le  is to  h a ve  th e  top  o f the  b u rn er in  lin e  w ith  the  b o tto m  ro w  of staybolts. Still 
b e tte r  resu lts  a re  o b ta in ed  b y  se ttin g  th e  burners in  a  base b e low  th e  firebox, with 
re fra c to ry  p ro te c tio n  fo r th e  m ud-ring. T h is  m akes an  exce llen t setting  for stationary 
in s ta lla t io n s  an d  w i l l  p rod uce  b e tte r  com bustion . A u to m a tic  dam pers in  the base 
a re  of ad van tag e  to  reg u la te  th e  flow  of a ir  o r to  sh u t o ff a ir  w h e n  the burner is 
tu rn e d  off. I n  a n y  se ttin g  excessive co ld  a ir  in flu x  low ers the  efficiency and may be 
h a rm fu l to th e  b o ile r b y  sudden cooling.

O il-b um ers shou ld  be set in  a  w ell-constructed  re fra c to ry  “  d u ck ’s nest,”  and 
flam e im p ing em en t ag a in st m e ta l su rfaces m u st a lw a ys  be p reven ted . A fte r new 
b o ilers  are  p laced , th e y  shou ld  be w ashed  o u t th o ro u g h ly  to rem o ve  a ll foreign matter 
an d  ru s t accu m u la tion s .

F i r in g  u p  a  n ew  b o ile r is so m ew h at s im ila r to  a  stress-relieving o r normalizing 
process, ad ju s tin g  the  bo iler p a rts  to th e ir  n o rm a l heat-strains. I t  should be done 
v e r y  g ra d u a lly , s ta rt in g  w ith  a  low  fire  fo r seve ra l hours and  ta k in g  a t  least 18 hours 
m ore  to  b u ild  steam  pressure g ra d u a lly . S m a ll leaks in  a  n ew  b o iler w ill often 
“  ta k e  up  ”  o r t ig h te n  them se lves a fte r  a  sh o rt tim e, b u t  if  th e y  persist th ey  should 
be peened o r  cau lked  t ig h t. C on tinuous le ak in g  p roduces con cen tra ted  corrosion 
an d  m a y  in  t im e  crys ta lliz e  the  ad jo in in g  m e ta l. Sea l-w eld ing  of leaks should never 
be resorted  to  un less th e  s tru ctu re  is sound, an d  th e n  o n ly  if  ap p ro ved  b y  an  authorized 
b o ile r inspecto r. Sea l-w eld ing  of leaks, o r e ve n  tack-w eld ing  o f a ttachm en ts , on the 
new er ty p e  of “  h ig h  tensile  ”  steel m u st n e ve r  be p e rm itted . A n y  weld ing  on this 
ty p e  of steel, w ith o u t subsequent stress re lie v in g , is h a rm fu l to  the  m e ta l and may 
p roduce  crys ta lliz e d  spots.

S ca lin g  an d  dangers accom pan ied  th e re w ith , h e a t co n serva tion , p itt in g  b y  free 
oxygen, use of superheated  steam  are  d iscussed. T h o  p ow er o u tp u t of machinery 
on a  d r illin g  r ig  is in  d ire c t p ro p o rtio n  to  th e  vo lu m e  of steam  su p p lie d ; therefore 
the  rtet increase of 1 8 %  in  the  vo lu m e  of steam  generated  fo r o n ly  a  5 -6%  increase 
in  h e a t ad ded  recom m ends th e  use of superhea ted  steam  as of un questionab le  value.

O th e r no tab le  o pera tin g  im p ro vem en ts  on a  d r illin g  r ig  re su lt from  the  use of 
. superheated  steam . W i t h  sa tu ra ted  steam  a  no ticeab le  am o u n t of condensation and 
pressure loss occurs in  tho  long  steam  lin e  fro m  the  b o ile r p la n t  to  the  rig . Under 
o rd in a ry  cond itions such condensation  is en tire ly  e lim in a ted  an d  the  pressure loss 
great ly  reduced  w h en  superheat of 100° F .  is used. T h o  m a c h in e ry  operates more 
e ffic ien tly , lu b r ica t io n  is m ore e ffective , an d  the  response to  h e a v y  dem ands is more 
p rom p t w h en  d ry  o r s lig h tly  superhea ted  steam  is used, because tho  m ean  effective 
pressuro is increased.
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T h e  genera l use o f superhea ted  steam  on  d r illin g  rigs an d  the  m o dem  equ ipm ent 
p ro v id ed  to  m ake  its  use possib le represen t far- reach ing  econom ies an d  a n  increase 
in  the  c a p a c ity  o f th e  r ig  th a t  no ad d it io n a l n u m b er of boilers can  equal.

U se  o f in su la tio n  is d iscussed. T h e  p aper ends w ith  a  s tu d y  of the  co rrect use of 
steam -traps. A .  H .  N .

693. Cable-Tool Service Extended by Good Operating Practice. F .  J .  Spang . Oil 
Oas J . ,  30.4.42, 40 (51), 103.— I n  th e  a c tu a l d r illin g  o peration  m u ch  can  be done to 
p reven t w e a r o n  th e  ex te rio r o f d r illin g  cables, rope sockets, too l- jo in t co llars, an d  
b it  b lades. T h e  co n s tan t use o f co llo ida l c la y s  to  co n d itio n  th e  w a lls  o f the  hole 
w h ile  d r illin g  w i l l  close th e  face  o f sharp  ro ck  thu s p reven tin g  a  ce rta in  am o un t of 
w ear. Su ch  c la y s  also te n d  to  reduce b o th  m in o r an d  m a jo r cav ing . N a tu ra lly ,  if  
ca v in g  is reduced  i t  lessens th e  tim e  consum ed in  p u lve riz ing  and  m ix in g  th e  cavings, 
as w e ll as th e  am o u n t of b a ilin g  needed.

I n  ad d itio n  to  these advan tag es , the  use of co llo ida l c la y s  tends to  reduce the 
fo rm atio n  of m u d  b a lls  and  m u d  rings, an d  the  consequent w ea r of the  tools and  
d rillin g  cab le  w o rk in g  them  loose. D r ill in g  sed im ent is m ore re ad ily  an d  co n sisten tly  
m ixed  thu s lessening th e  am o un t o f t im e  consum ed in  pu lve riz ing  it  and  p erm ittin g  
a greater footage to  be d r ille d  w ith  each run .

T h e  p rop er ca re  o f jo in ts  is discussed. I n  m ating  jo in ts  th e y  shou ld  first be set 
up  w ith o u t m u ch  stress an d  th e n  separated  an d  subsequently  cleaned, a t  w h ich  
tim e ca re fu l e x a m in a tio n  shou ld  be m ade fo r the  fo rm atio n  of a n y  w ire  o r galled  
spots on  e ith e r th e  th read s  o r the  face  of the  jo in t . I f  these h a ve  form ed, th e y  should  
be fu lly  rem oved . T h e  jo in ts  shou ld  th e n  be set a  second tim e, a fte r  w h ich  th e y  
should  be recleaned . I f  th i3 p rocedure resu lts in  p roper jo in t  actio n , the  jo in ts  m a y  
be tigh tened  and  p u t in to  use. H o w e ve r, i f  the  a c tio n  is no t p roper, th e y  shou ld  be 
separated  an d  c leaned  as o ften  as is necessary so th a t  a  step-by-step m atin g  of the  
jo in ts  takes p lace. U se  o f c lean  w a te r  is em phasized as w e ll as the  avo idance  of 
overstresses.

P recau tio n s  to  be tak e n  w ith  b its  are  : (1) T h e  forge fu rnace  shou ld  be large
enough an d  sm ooth  enough inside  so th a t  i t  w i l l  n o t crow d  the  flam e o r d iv e rt  i t  to 
strike  the  b it  d ire c t ly  an d  thu s b u m  it . (2) T h e  forge fu rnace  shou ld  he deep enough 
to m ix  th o ro u g h ly  th e  fu e l an d  a ir , b u t p u t  i t  in to  good even  com bustion before 
com ing in to  co n ta c t w ith  the  b it . (3) T h e  fu e l entrance  should  be w e ll b e low  the  
b it  an d  p re fe rab ly  in  fro n t o f the  forge. (4) T h e  b it  b lade  should  n o t be stopped o r 
b locked  o ff w ith  m u d  o r w e t  ashes. (5) T h e  fu e l m ix tu re  shou ld  be rich , n e ve r a 
th in  o r cu tt in g  one, as such  a  m ix tu re  b o th  decarbonizes the  b it  an d  hea ts exposed 
com ers o f th e  b it  too h o t before the  b o d y  is w a rm  enough to  stand  the  consequent 
expansion. (6 ) W a t e r  courses shou ld  be cu t o u t in  such a  w a y  as n o t to  le ave  
co m er cu ts  o r deep grooves in  them . (7) T h e  b it  shou ld  be a llow ed  to  coo l to  a 
fu lly  b la ck  co lour a fte r  dressing, an d  th e n  a  short end  of the  p o in t reheated  s lo w ly  
an d  u n ifo rm ly  to  a n  e ve n  ch e rry  red  in  a  r ich  flam e. (8 ) T h e  b it  shou ld  be quenched 
o n ly  to h a ve  the  com ers subm erged in  the  w a te r . (9) S o ft w a te r g ives  the  best 
ha rden ing  resu lts. (10) A  re a lly  co ld  b it  shou ld  n o t be p u t in to  a  h o t flam e, b u t 
shou ld  be la id  in  th e  forge w ith o u t a n y  flam e u n t il s lig h tly  w arm ed. (11) A l l  seams, 
cracks and  co ld  shuts shou ld  be kep t ch ipped  o u t of the  b it  a t  a ll tim es. (12) A f te r  
a  b it  has been hea ted  to  h igh  tem pera tu re , o r severa l tunes to  cu t o ff and  stove  up  
to  dress, i t  shou ld  be a llow ed  to  cool to  a  b lack  co lour an d  then  be reheated  to a 
tem pera tu re  s lig h t ly  ab o ve  a ha rden in g  h ea t an d  again  a llow ed  to cool to  a  b lack  
before hea tin g  to  ha rden . (13) W  here the  d rillin g  is in  ex trem e ly  h a rd  o r ab ras ive  
fo rm ations, dem and ing  a  freq uen t change of b its , i t  has been defin ite ly  p roved  th a t  
a  g reat sav in g  of steel ca n  be m ade b y  using a  set o f three b its  instead  o f the  
co n ven tio n a l set of tw o . A* H .  N .

694. Preventing Chain-Drive Failure. A n o n . Oil Gas •/., 30.4.42, 40 (51), 167. I t  
can  sa fe ly  be s ta te d  th a t  fro m  90 to  9 5 %  of a ll ch a in  fa ilu res in  service  m u st be 
a ttr ib u te d  so le ly  to  causes b eyo nd  th e  co n tro l of the  ch a in  m an ufactu rers . I n  o ther 
w ords, th e y  are  caused  b y  in co rrec t ap p lica tio n , in s ta lla t io n  or m a in ten ance  o n  the  
p a rt  o f th e  user.

Im p ro p e r  lu b r ic a t io n  is p ro b a b ly  th e  g reatest cause o f p rem atu re  fa ilu re . Causes 
im p o rtan t enough to  be g iven  consideration  fo llo w  : (1 ) E n t i r e  absence o f lubrica- 

B  B
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tion . (2) O p era tion  in  d ir ty  cond itions. (D ir t  tak in g  the  fo rm  of a  fine ab rasive  
dust, a  coarse o bstru ctio n  to  ch a in  o peration , o r co rrosive  cond itions.) (3) Im p o s i­
t io n  of overloads. (4) M isa lig nm en t of d r ive .

A t  slow  speeds p eriod ic lu b r ic a t io n  w ith  a  good grade of m ed ium  m inera l o il is 
u su a lly  adequate . T h is  o il shou ld  be ap p lied  so th a t  i t  w il l  penetra te  to the  p in 
bearings or the  ch a in  b e lt w il l  no t be lub rica ted .

A t  m oderate  speeds, co n stan t drip-feed lu b ric a t io n  shou ld  be p rovided . T he  drip 
shou ld  be d irected  to  the  up p er edges of the  side p la tes  of the  low er strand. A t  
m oderate  speeds, fast-drip  feed in  enclosed casings, o r o il-bath lu b rica tio n  should be 
p rov id ed  fo r ehain-belt d rives.

F o r  high-speed h e a vy- d u ty  d rives, a  p um p-sp ray  lu b r ic a t io n  system  represents the 
best, m ost econom ica l an d  efficient system . M isa lig n m en t seriously  abuses a chain 
belt. W h e n  m isa lignm ent is p resent, the  loads im posed  b y  the  sprocket teeth are 
no t located  ce n tra lly  on the  ch a in  ro lle r. T h is  resu lts in  u n even  and  hence more 
rap id  pin-bearing w ear. A lso  as the  cha in  enters th e  sp rocket, the  side p lates are 
s truck . T h is  resu lts in  w ea r on the  p lates, decreased e ffic iency and  also destruction 
of the  ch a in  through  loosening of the  side p lates.

These p recau tions w i l l  ex tend  ch a in  life  : (1) D o  n o t in s ta ll ch a in  on  w orn  sprockets.
(2) D o  no t ru n  ch a in  a t  excessive speeds. (3) See  th a t  lo ck ing  devices and other 
p a rts  are rep laced  as soon as th e ir  fa ilu re  is noted . (4) D o  n o t a llow  chain  to slap 
or o therw ise  co n tact obstructions. (5) W h e n  rep lac ing  w o rn  p a rts  do so in  the 
prescribed  m anner. D o  no t abuse ch a in  a t  th is  tune.

N o tes  are g iven  on th e  design of ro lle r ch a in  d rives . A .  H .  N .

695. Getting the Most Service Out of Transmission Belts. A n o n . Oil Gas J . ,  30.4.42,
40 (51), 170.— M o st im p o rtan t p rov is ions in  design ing  the  new  d r iv e  m a y  be summed 
up  as fo llow s : (1) E q u ip  the  d r iv e  w ith  a  su fficient n u m b er of the  correct-sized belts 
to hand le  a m ax im um  load. (2) U se  sheaves th a t  are  o ve r the  accep ted  m inimum 
d iam eters. (3) P ro v id e  su fficient take-up, so th a t  belts do no t h a ve  to be discarded 
u n t il th e y  are w o rn  o u t. (4) D o n ’t  le ave  tools, bars, o r o the r m a te r ia l where they 
m ig h t fa ll in to  the  d r ive  an d  b reak  the  b e lt as the  m a te r ia l passes betw een the belt 
and  the  sheave-groove. (5) D o n ’t  expect the  d r iv e  to  p u ll h e a v y  overloads (above 
designated ra t in g ) fo r long periods. (6 ) I f  possib le, p ro tec t th e  b e lt from  the direct 
line  of the  sun w h ile  the  d r ive  is in  operation . (7) U se  s tan d a rd  sizes. To-day it is 
m ore th a n  eve r desirab le to  design d rives  to  f it  s tan d a rd  be lts an d  standard  sheave 
sizes. R ep lacem en ts  w ill be easier to  ob ta in , an d  in  fa c t  i t  m a y  n o t be possible to 
secure belts fo r a n y  d rives  except those using s tan da rd  sizes.

T h e  facts  w h ich  m u st be kn ow n  in  o rder to  design a  V  -belt d r iv e  are  as follows : 
(1) M a x im u m  horse-power to  be tran sm itted . T h is  m a y  bo o b ta in ed  fro m  the rating 
o f the  engines o r m otors to be used. (2) M a x im u m  speed of the  d r iv in g  and  driven 
m achines. T h is  also m a y  be o b ta in ed  fro m  th e  eng ine o r m o to r ra tings, or from 
requ irem ents of the  d r ive n  m ach ine . (3) Space  lim ita tio n s . (4) T y p e  of load to be 
hand led . T h e  paper discusses the  design of V-belts in  some d e ta il. In sta lla tion  
an d  m ain ten ance  of be lts are nex t stud ied . T h e  su b s titu tio n  of le a the r fo r rubber 
belts and  the  pecu lia rities  of these bolts are  o u tlined . In sp e c tio n  of belts should 
answ er : (1) I s  the  b e lting  too  d ry ?  (2) I s  i t  d ir ty ?  (3 ) I s  i t  sa tu ra ted  w ith  oil? 
(4) I s  it  too s lack  or too t ig h t?  (5) A re  the  p u lle ys  in  lin e ?  (6 ) W h a t  is the con­
d it io n  of laps and  p lies? (7) W h a t  is the  con d ition  of lac in g  an d  the  ends of belts 
th a t  are  laced?

I f  be lting  is d ir ty ,  c lean  the  surface. I n  extrem e cases a  b lunt-edge scraper m ay 
be used : u su a lly , how ever, the  b e lt m a y  be cleaned  s a tis fa c to r ily  b y  w ash ing  w ith  
n a p h th a  or gasoline. T o  a vo id  fire hazard , ca rbon  te trach lo r id e  m a y  be substituted. 
W h e n  the  belting  has been cleaned, dressing shou ld  be ap p lied  sp a rin g ly  : uso of too 
m u ch  dressing w il l  cause excessive s lippage o f belts. A  sm a ll ap p lica t io n  w il l  keep 
them  from  d ry in g  o u t o r s lipp ing . Som e dressings p en e tra te  the  le a th e r an d  a c t as 
lub rican ts , b u t h a ve  no benefic ia l effect on  transm iss ion  q u a lit ie s ; o thers contain 
free f a t t y  ac id s w h ich  m a te r ia lly  shorten  b e lt  life . I n  fa c t , m a n y  dressings have 
l it t le  to  offer except th e ir  stick iness, w h ich  o ften  causes dam aged  g ra in  an d  shortened 
b e lt life . A .  H .  N .

696. Clinton Sand Drilling and Production in Central Ohio. H .  N . R o ss . Oil Gas J . ,
7.5.42, 40 (52), 55-56. Paper Presented before the N atural Gas Section, American
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Gas Association .— T h e  geology o f th e  fie ld  is g iven  b r ie fly . A l l  d rillin g  in  the  area 
is w ith  cab le  tools. S tand ard -rig  eq u ip m en t is g enera lly  u s e d ; how ever, some 
d rillin g  is done w ith  N a t io n a l m ach ines, an d  a  few  w e lls  h a ve  re cen tly  been d rilled  
w ith  spudders. T h e  s tan d a rd  rigs h a ve  a  22-ft. base an d  aro 84 ft. in  he igh t, w ith  
an  a llow ab le  crow n-b lock  load  of 120,000-180,000 lb . M o st operato rs are  using 
steel crow n-blocks w ith  cast-steel sheaves, a ltho ug h  some s t ill  use w ood  crow n  b locks 
w ith  cast-iron sheaves. D e ta ils  of the  rig  and  casings used are  g iven .

D r ill in g  costs— th a t  is, labou r, fu e l w a te r , an d  too ls fo r d rillin g — are  ap p ro x im a te ly  
S 1 /ft. T h e  over-all d ry-ho le cost is a p p ro x im a te ly  $1.25/ft. A ve rag e  d rillin g  speed 
is 100 ft./24 h r . A s  th e  cost an d  speed of d r illin g  ind ica te , the re  are  few  p rob lem s 
in  d r illin g  in  C e n tra l O h io . F is h in g  jobs are  la rg e ly  confined  to  fa ilu re  o f w ire  and  
jo in ts. Som e d ifficu lty  is experienced  in  the  to p  of the  hole w ith  cav ing . T h is  can 
be m a te r ia lly  he lped  b y  th e  use o f A qu ag e l. T h e  shell im m ed ia te ly  ab ove  the  C lin ton  
sand caves v e r y  b a d ly  un less d rilled  w ith  sa lt w a te r . T h e  w e lls  are  u su a lly  shot 
and  p roduced  ag a in st a  back-pressure o f one-th ird  to one-half the  ro ck  pressure.

A .  H .  N .

697. Casing Recovery at Old Wells Conserves Steel for War Effort. H .  F .  S im ons. 
Oil Gas J . ,  18.6.42, 41 (6 ), 33-34.— C o nserva tio n  o f high-grade steel casing  is necessary 
to p rov id e  steel fo r m ore  essen tia l w a r  d u ty . P ip e  fo r new  w e lls  can  be obta ined  
b y  rec la im ing  i t  fro m  abandoned  o r uneconom ic wells. T h is  a rtic le  describes reco very  
m ethods fo r long strings a t  O k lah o m a  C ity .

T h e  am o un t of p ipe  w h ich  can  be recovered  fro m  a  w e ll is p r in c ip a lly  dependent 
on the  he ig h t o f the  cem en t b eh ind  it .  W h e re  casing  has been set on a  shelf, o r 
w ith  o n ly  a  few  sacks of cem en t in  w e lls  a t  O k lah o m a  C ity ,  i t  has been possible to 
recover the  en tire  string . R e c e n t ly  on  a  G u lf  Coast w e ll o ve r 8000 ft . o f p ipe was 
recovered.

T h e  m ethod  used  in  th is  case w as s lig h tly  d ifferen t, an  inside cu ttin g  too l being 
ru n  in  on a  d rill-string  an d  a  section  of the  casing  freed b y  cu ttin g . T h is  section 
w as then  p u lled  b y  ru n n in g  a  spear, a fte r  w h ich  an o th er cu t w as m ade an d  another 
section p u lled . A .  H .  N .

698. Mud Control Saves Steel. A n o n . Oil Gas J . ,  14.5.42, 41 (1), 49.—I n  a v e ry  
short p aper is described  ho w , w ith  the  p resent necessity  fo r m in im iz ing  the  use of 
steel in  a n y  fo rm , m u d  engineers fo r some o il com panies h a ve  accom plished  rem ark ­
ab le  resu lts in  e lim in a tin g  long  strings of casing  b y  in te llig en t and  sk ilfu l m ud  control, 
and  b y  a  w illingnoss to  spend an  increased  am o un t of m oney to c a r ry  o u t a  su itab le  
m ud p rogram m e in  o rder to  effect a  m u ch  g rea te r sav ing . Ex am p le s  are quoted . 
Such  a  case is : I n  one fie ld  in  w h ich  w e lls  a re  d rilled  to  ap p ro x im a te ly  6500 ft., the 
fo llow ing  casing  p rog ram m e has been cu s to m ary  : 600 ft ., 13$ in. ; 5600 ft ., 11$ -in. ; 
6500 ft., 9$-in. N a t iv e  m u d  w e igh ing  ap p ro x im a te ly  82 lb./cu. ft . has reg u la rly  
been used in  these wells.

R e c e n tly  in  th is  fie ld  sovera l holes h a ve  been d rilled  in  w h ich  b y  using 98 instead  
of 82 lb ./cu. ft . m u d , ab o u t 5600 ft . o f I l f - in .  casing  has been e lim ina ted . Care fu l 
m ud  con tro l w as  m a in ta in e d  an d  a  su fficient am o un t of co llo ida l c la y  added  to  keep 
the w a te r  loss and  cake  th ickness a t  a  m in im um . S u itab le  chem icals w ere  also used 
to fu rth e r decrease w a te r  loss b y  keep ing  the  co llo ida l m a te r ia l in  d ispersion, an d  to 
con tro l v isco s ity  an d  gel s treng th . T h e  co n tro l resu lted  in  sav in g  ap p ro x im a te ly  
140 tons of steel/hole, and , a lth o u g h  the  m o n e ta ry  sav in g  effected w as of less im p o rt­
ance, the  o pera to r a c tu a lly  saved  ab o u t $12,000. N o t  inc luded  in  the  ab ove  estim ate  
of savings are  costs w h ich  w ere  also e lim ina ted , such as fo r casing  shoes, float-collars, 
cem ent, cem en t equ ipm en t, shut-off tests, e x tra  rig  tim e, and  w ea r on w ire  line. 
O ther exam ples are  s im ila r. A .  H .  N .

699. Cheap Mud Work Employed in Drilling Trinidad Wells. C. N . S m ith . Oil Gas 
J . ,  28.5.42, 41 (3 ), 52.— T h is  a rt ic le  describes some o f the  accom plishm en ts possib le 
th rough  the  use o f m odern  m ud-testing  equ ipm ent used on w e lls  in  T r in id a d , B r it is h  
W e s t  In d ie s , b y  the  au th o r. A  testing  k it , the  sam e as th a t  em p loyed  b y  m an y  
operators on  deep w e lls  in  th e  U .S .A . ,  w as  the  basis fo r th e  w o rk . U se  of th is  k it  
resu lted  in  a  red u ctio n  o f $ 1 1 ,0 0 0  in  the  m u d  costs fo r d r illin g  80,000 ft .  of hole.
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V a r io u s  m uds w ere  tested  to  d eterm ine  w h ich  g ave  the  m ost desired characteristics. 
W h i le  search ing  fo r a  cheap er v is co s ity  reducing  agent, tests were ru n  on m ud  treated 
w ith  c itru s  ju ice . T h e  au th o r describes the  m ethod  of p reparing  the  citru s ju ice, its 
ap p lica t io n , an d  the  resu lts. A  so lu tion  of 1 0 %  of pure  c itr ic  ac id  is no t as effective 
as th e  e q u iva le n t am o u n t of lim e-ju ice. Q uebracho  g ives a  m uch  b ette r reaction 
th a n  p ure  tan n ic  ac id , b o th  of w h ich  resu lts  suggest th a t  it  is no t the  ac id  content of 
theso reagents w h ich  is of p r im a ry  im portance , espec ia lly  in  v ie w  of the  fa c t that 
these reagents are  e q u a lly  e ffective  w h e n  co m p le te ly  neu tra lized  w ith  caustic soda.

A  v e r y  im p o rta n t econom ic p o in t  has been estab lished— i.e., th a t  an y  grade or 
ty p e  o f c itru s  fru it  is use fu l fo r the  p rep a ra tio n  of th is  re a g e n t; i t  does not even 
m a tte r  if  the  f ru it  is ro tten , i t  s t i ll  y ie ld s  a  reagen t d efin ite ly  b e tte r th a n  quebracho 
and , of course, cheaper. G rape-fru its, lem ons, shaddocks, an d  lim es a ll have  value, 
an d  th is  w o u ld  c e r ta in ly  p ro v id e  an  o u tle t fo r a l l  the  low-grade fru it  produced in 
the  is land . T h e  s ign ificance of p H  va lu es  of the  m u d  is exp lained.

A . H .  N .

700. Mud Control of Vital Importance to Drilling Technique. W .  A . Saw don. Petrol. 
Eng., Ju n e  1942, 13 (9), 52.— A  p o rtab le  m ud-testing  lab o ra to ry  is described. The 
ap p a ra tu s  inc ludes a  filter-press fo r d e te rm in a tio n  of w a ll-bu ild ing  qualities and 
w a te r  loss, a  p H  m ete r, m ud-balance and  hyd rom ete rs , screens fo r cu ttings and sand 
co n ten t, e lec tric  m ixer, M a rsh  funnel, tr ip le  ba lance  beam-scales, a  shearometer, and 
eq u ip m en t fo r an a lyz in g  fo r sa lt  con ten t.

T h e  e lec tr ic  s to ve  affords a  m eans o f tes tin g  v isco s ity , w e ig h t, gel strength, and 
w a te r  loss un der v a r io u s  tem pera tu res . N e w  m u d  is fre q u e n tly  tested  a t tempera­
tu res  as h ig h  as 170° F . ,  as m u d  th a t  reacts  n o rm a lly  a t  atm ospheric temperature 
m a y  g ive  a  d iffe ren t reac tio n  a t  ho le tem pera tu re . T h e  reactions obta ined  at various 
tem p era tu res  used in  p re lim in a ry  tests in d ic a te  w h a t  m a y  be expected, and further 
tests m ade w h e n  th e  flu id  is in  c ircu la t io n  are p erfo rm ed  a t  a c tu a l re tu rn  tempera­
tu res . T h e  m u d  d u ring  c ircu la t io n  does n o t a t ta in  bottom -hole fo rm ation  tempera­
tu re , an d  a lth o u g h  the re  m a y  be some h e a t loss before i t  reaches the  surface, the 
tem p era tu re  a t  the  re tu rn  is u s u a lly  v e r y  close to  th a t  of the  flu id  itse lf when it is at 
th e  b o tto m  of th e  ho le, m ak in g  ro u tin e  tests p erfo rm ed  a t  re tu rn  temperature 
su ffic ien tly  accu ra te .

T h e  p rocedure  fo llo w ed  a t  th e  w e ll w h ere  the  la b o ra to ry  is n o w  in  service required 
the  ta k in g  of sam ples a t  s ta ted  in te rv a ls  fo r ro u tin e  tests. W h e n  the  test indicates 
th a t  chem ica ls  shou ld  be added , a llow an ces are  m ade fro m  the  test d a ta  before using, 
as m a n y  fac to rs  are  encounte red  w h ile  d r illin g  th a t  m a y  h a ve  an  influence on the 
m u d  flu id . A p p ro x im a te ly  one-half th e  am o u n t of ch em ica l is added  in it ia lly , and 
an o th e r sam p le  is ta k e n  a t  th e  end  o f th e  c ircu la t in g  cy c le  to  determ ine w hat the 
e ffect of the  ch em ica l has been un d e r down-hole cond itions.

T ests  are  also m ade on  the  tre a te d  m u d  as i t  goes in to  the  hole. T h e  sample for 
th is  is tak e n  ju s t  ab o ve  the  p um p  suction , as i t  is im p o rtan t to  kn ow  exactly  what 
is go ing  in to  th e  system . U p o n  re tu rn  o f the  tre a te d  m u d  an o th e r sam ple is taken, 
an d  w h a te ve r  fu rth e r  tre a tm e n t is necessary  is in d ica ted  b y  th is  test.

D e ta ils  an d  sign ificance of v a r io u s  tests are  rev iew ed . A d va n tag e s  are  discussed. 
S u c h  an  ad van tag e  is conserv ing  casing  steel. I n  one fie ld  w here  p rod uction  is from 
d ep ths  o f 9000 to  10,000 ft . ,  a n  8200-ft. s tr ing  of 9-in. casing  w as e lim ina ted  and more 
th a n  900 ft . o f 6f- in . s tr ing  (u su a lly  ru n  to  be lo w  9000 ft . )  w as saved . T he  weight 
o f th e  m u d  c ircu la te d  d u ring  the  d r illin g  of th is  w e ll w as from  90 to  92 lb./cu. ft., 
w h ic h  w a s  a p p ro x im a te ly  the  sam e as em p lo yed  in  p rev io u s ly  d rilled  wells. More 
co llo id a l m a te r ia l w as used, how ever, and  chem ica ls w ere  in tro du ced  to reduke the 
w a te r  loss. O th e r instances in  an o th e r fie ld  are  also c ited . A . H .  N .

701. Portable Steel Mud Flumes. A n o n . Oil Wlcly, 4.5.42. 105 (9 ), 83.— A California
co m p an y  is us ing  h ig h ly  un itized  an d  in te rch an g eab le  steel m u d  flum es w h ich  have 
a  n u m b er o f co n stru c tio n  featu res. I n  ad d it io n  to being  e a s ily  m o ved  from  location 
to  lo ca tion  an d  p ro v id in g  fo r th e  use of as m a n y  sections as necessary  to  design varied 
len g th  o f c ircu la t in g  system s, th e  sets h a v e  m eans of being  connected  in  straight 
lines o r fo r 90° tu rn s , s tan da rds  fo r con struc tin g  insp ection  w a lk w a y s , fac ilitie s  for 
c lean in g  and  o the r features.
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A s  the  d im ensions of each section a rc  id e n tic a l w ith  o thers, as m a n y  m a y  be used 
as are  necessary to  p ro v id e  th e  desired  la y o u t. T h e  ty p e  of m a te r ia l used in  con ­
s tru cting  the  flum es consists o f 2 -in. p ipe an d  seve ra l sheets of sa lvaged  ta n k  steel. 
T h e  flum e sections are  co n struc ted  b y  firs t fo rm ing  a  su b stan tia l fram e from  the 
2-in. p ip e  th a t  consists o f legs, side m em bers, an d  top  ra ils . These supporting  
fram es are  m ade u p  in  s tan d a rd  d im ensions, to  p ro v id e  in te rch an g ea b ility  w ith  
o ther un its . T h e  co n stru c tio n  of the  flum e is described  in  some deta il.

F o r  inspecting  th e  f lo w in g  s tream  o f d r illin g  m u d  passing th rou gh  the  flum es, to 
m ake o b se rva tio n  of m ake-up o r d ilu t io n  m ore  co nven ien t, an d  to  keep the  fee t of 
the  operato rs o ff the  ground, s idew a lks are  a des irab le  p a rt  of the  assem bly. T h e  
supporting  fram e  fo r the  w a lk s  is m ade b y  using m ore of the  2 -in. p ipe, w ith  sectiona l 
leng th  sufficient to  ex tend  the  fu ll leng th  o f the  flum e section p lu s  connecting  a t ta c h ­
m ents. T h e  su rface  of th e  s idew alks m a y  be fin ished  w ith  com m on d im ension 
lum ber w id e  enough in  th e  aggregate to  p rom ote  sa fe ty  and  u t i l it y .  A .  H .  N .

Production.
702. How may Decline in Discovery Rate be Checked? J .  L. A d le r. World Petrol., 
M arch  1942, 13 (3), 58-61.— T h e  large m a jo r ity  in  the  o il-exploration in d u s try  are  no t 
y e t  convinced  th a t  geochem ica l su rve ys  h a ve  show n a  degree of in fa ll ib i l ity  w h ich  
justifies ap p ro p ria tio ns  a t  th e  expense o f m ethods of p roved  w o rth . T h e  search fo r 
stra tig rap h ic  trap s  has been s tro n g ly  recom m ended, b u t of the  la rge r ones d iscovered  
o n ly  a few  are  in  th e  U .S .A . ,  a lth o u g h  m a n y  sm all ones have  been found  there. 
M oreover, the  d is t in c t io n  b etw een  s tra t ig rap h ic  an d  o ther trap s  is no t a lw a ys  clear. 
Indeed , m a n y  o f th e  s tru c tu ra l trap s  are  dom inated  b y  s tra tig rap h ic  conditions. I t  
wou ld  be w ise  to  consider the  lo ca l s tru ctu re  in  selecting  locations fo r testing  s t ra t i­
g raphic traps.

I t  w ou ld  seem th a t  the  best w a y  of increasing  d iscoveries q u ick ly  is to m a in ta in  
surface an d  subsurface  geology, core-drilling, g rav im ete r, and  reflection  seism ograph 
su rveys a t  th e ir  p resen t leve l, an d  then  to  d r il l on the  num erous un tested  or insu ffi­
c ien tly  tested  prospects w h ich  h a ve  been located  du ring  the  last decade of geological 
and  geophysica l exp lo ra tio n .

These prospects h a ve  no t been tested  because of an  a tt itu d e  resu lting  fro m  the  
econom ic depression o f the  th irt ie s . A d d itio n s  to a lre ad y  am p le  reserves w ere  no t 
essential, an d  d ry  ho les w ere  to  be avo id ed  a t  a ll costs. T h is  a tt itu d e  in vo lv in g  the  
search fo r g reate r ce rta in tie s  has led  to  m a n y  prospects being passed over. T h e re  is 
a  need to  re tu rn  to  th e  p ra c tice  o f tes tin g  a ll reasonable geological an d  geophysica l 
leads. G . D . H .

703. Adequate U.S. Reserves Await Stimulation of Incentive to Drill. A . I .  Le vo rsen . 
World Petrol., M a rch  1942, 13 (3 ), 44-47.— E s t im a te s  of a va ilab le  kn o w n  U .S .  o il 
reserves range  fro m  18,000 m illio n  to  20,000 m illio n  b rl., b u t o n ly  a  q u a rte r o r a 
fifth  of th is  is a v a ila b le  fo r use d u ring  the  n e x t few  y e a r s ; the  rest can  be p roduced  
o n ly  a t  a p rog ress ive ly  s low er ra te  o ve r a  long period  of years. T h e  ra te  of w ith ­
d raw a l shou ld  n o t be such as w i l l  un necessarily  reduce the  u lt im a te  q u a n t ity  of the  
kn o w n  reserve. I f  the  ra te  o f p rod u c tio n  is to  be expanded  it  is essentia l to d iscover 
new  reserves.

T h e  h u lk  of the  cu rre n t d iscoveries, as w e ll as the  m ost a va ilab le  und iscovered  
reserves, he in  areas of cu rre n t d eve lopm en t and  p roduction . Im p o r ta n t  reserves 
m ay  be expected  in  th e  p a r t ly  exp lored  regions fring ing  the  areas of cu rre n t deve lo p ­
m ent. A  th ird  g roup  o f possib le p rod uc in g  areas is fa rth e r rem oved  fro m  cu rren t 
deve lopm ent, an d  less is  k n o w n  ab o u t the  geology of such areas th a n  of the  first 
tw o  groups.

A reas  in  these th ree  groups h a v e  th ic k , unm etam orphosed  sed im ents, ch ie fly  
m arine, ev idence  of o il an d  gas, reg iona l uncon fo rm ities  and  reg iona l wedge-belts of 
p oros ity , a l l  cond itions com m on to  m ost k n o w n  o il p rovinces.

T here  are  m a n y  possib le p rod uc in g  p rov in ces in  the  countries ad ja ce n t to  U .S .A .
So  m a n y  fac to rs  are  in vo lv e d  in  th e  fo rm atio n  of a n  oil-pool th a t  a lm o st e v e ry  

fie ld  d iffers fro m  e v e ry  o the r fie ld . T h e  cond itions in vo lv e d  in  th e  d isco ve ry  of new  
fields are becom ing m ore com p lex , increasing  the  cost of exp lo ra tion . T h e  resu lts of 
m an y  typ es  o f observa tio n s are  no w  a va ila b le  to  the  geologist o r o the r scientific
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w orker, b u t though t has no t ad van ced  su ffic ien tly  to  m ake  the  fu llest use of such 
results.

T he  sm all independent operato r in  U .S .A .  has tended  to d iscover the  b u lk  of the 
new  fields in  the past few  years, and  the  genera l absence o f such operators in  countries 
outside U .S .A .  m eans th a t  m an y  areas in  those countries  w h ich  w o u ld  be considered 
favou rab le  in  U .S .A .  are unexp lored .

A  com bination  of lib e ra l reasoning w ith  the  d r illin g  o f m a n y  slim -hole tests seems 
to be the  best m eans of d iscovering  new  reserves. G . D . H .

704. Core Analysis—an Aid to Increasing the Recovery of Oil. J .  A .  Le w is . Petrol. 
Tech., M a y  1942, A . I .M .M .E .  T ech . P u b . N o . 1487, 1-8.— I n  w a ter-d rive  the  homo­
geneous p erm eab ility  of the  sand  an d  the  th ickness o f th e  sand  are  the  significant 
variab les  to be e va lu a ted  in  o rder th a t  the  ra te  o f in ta k e  of a  g iven  w e ll m ay  be 
determ ined. R a te s  of in take  and  ra tes  of re co ve ry  ca lcu la ted  fro m  core analyses for 
m an y  d ifferent flooding operations agree w e ll w ith  the  a c tu a l va lu es  from  operating 
records.

I t  appears th a t  the p rod uction  of o il a t  econom ic ra tes  b y  a r t if ic ia l water-drive 
takes p lace b y  positive  d isp lacem ent of the  o il p resent in  excess of the  equilibrium  
satu ration , su b stan tia lly  in  accordance w ith  the  p e rm e a b ility  of the  sand to homo­
geneous flu id  flow .

I t  is now  possible to  com pute fro m  core an a lyses the  n o rm a l connate-w ater content 
of flushed cores from  reservo irs under n o rm a l h yd ro s ta tic  p ressure to  w ith in  10-15% 
of the va lues obta ined  from  trace r o r oil-base m u d  cores.

F ro m  a  know ledge of the  rese rvo ir flu id  ch a ra cte ris tic s  an d  th e  homogeneous 
flu id  p erm eab ility  of the  sand, the  p ro d u c t iv ity  index  o f a n y  p o in t  o r zone in  a sand- 
body m ay  be ca lcu lated . T h e  ca lcu la ted  and  m easured  p ro d u c t iv ity  indices agree 
closely. S ince the  p e rm eab ility  ind icates  the  p ro d u c tive  c a p a c ity , i t  becomes possible 
to com pute the reco very  to be expected  fro m  a  vo lu m e tr ic  o r e ffective  water-drive 
reservoir.

F ie ld  resu lts and  research show  the  existence of an  eq u ilib r iu m  residua l o il satura­
tion  a fte r w ater-drive . B y  ad ju sting  the  p rod uctio n  ra tes  in  p o te n tia l water-drive 
fields so th a t  a  m in im um  drop  in  reservo ir pressure resu lts, o r h y  a rt if ic ia lly  supple­
m enting  th is w ater-d rive  b y  in je ction  of extraneous w a te r  to  m a in ta in  the  reservoir 
pressure w h ile  o b ta in ing p rofitab le  rates of p rod uctio n , i t  w i l l  be feasib le  econom ically 
to recover a  larger p ortion  of the  o rig ina l o il co n ten t. T h is  techn ique , w h ich  would 
in vo lve  considerab le w a te r  p rod uctio n  in  the  f in a l stages, shou ld  g ive  tw o  to two 
and  a  h a lf tim es as m u ch  o il as w o u ld  be o b ta ined  b y  n o rm a l gas expansion, and 
should bo even  b ette r th a n  the  ap p lica tio n  of w a ter-d rive  a fte r  th e  reservo ir pressure 
has fallen  to a  low  va lues . G . D . H .

705. Caliper Logging. C. P .  Parsons. Petrol Tech., M a y  1942, A . I .M .M .E .  Tech. 
P u b . N o . 1474, 1-8.— C aliper logging m easures th e  va r ia t io n s  in  th e  d iam eter of the 
open hole in  a  w e ll b y  m eans of fo u r arm s on ap p a ra tu s  w h ich  is d ra w n  upw ards in 
the  w e ll and  g ives a  continuous record  of the  ho le  d iam ete r. These  ca lip er logs 
perm it the ca lcu la tio n  of th e  vo lum e of cem ent needed in  cem en ting  operations, 
e lim ina ting  the  u n ce rta in ty  present w h en  guessw ork is necessary. T h e y  show that 
shales u su a lly  w ash  o u t considerab ly  b eyond  the  b it  size, w h ile  oil-sands rem ain 
closer to the  b it  size. I n  g rave l pack ing , a  know ledge o f the  p rofile  of the  hole 
perm its operations to be ca rried  o u t w h ich  w i l l  m ake  tho  p lac in g  o f the  gravel 
satis facto ry. C aliper logs taken  before an d  a fte r  ac id iz ing  show  w h e th e r o r not the 
ac id  is a tta ck in g  some of the requ ired  placos, and  s im ila r ly  th e  effects of shooting 
m ay  be m easured. I n  side-wall coring  a  ca lip er log w il l  in d ic a te  the  leng th  of the 
m echan ica l core-takors w h ich  are  needed. Sea ts  fo r packers  m a y  bo located  b y  this 
fo rm  of logging, and  the  logs fo r severa l w e lls  in  a n  a rea  p ro v id e  stra tig raph ica l 
in fo rm ation  w h ich  can  be co rre lated  fro m  w e ll to  w e ll.

A  num ber of ca liper, e lec trica l, tem pera tu re , and  d r illin g  tim e  logs are  included .
G . D . H .

706. A Plan for Operation of the Paloma Field. W .  H .  G eis. Petrol. Tech., M ay  
1942, A . I .M .M .E .  T ech . P u b . N o . 1472, 1-6.— Soon  a fte r  th e  d isco ve ry  o f the  Pa lom a 
field  i t  was realized  th a t  a ll the  hyd ro carb o ns in  the  re se rvo ir w ere  in  th e  gaseous
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phase, so th a t  to  o b ta in  the  g reatest u lt im a te  re co ve ry  o f condensate the  reservo ir 
h yd rocarb ons m u st be p roduced  in  the  single o r gas phase. Consequently , the  p ro ­
duction  engineers of the  seve ra l com pan ies concerned  devised  a  p lan  fo r operating  
the  field. I t  w as con tended  th a t  o rd in a ry  co m p e tit ive  p rod uctio n  w ou ld  g ive  o n ly  
4000-5000 b rl./acre  aga inst 21,000 b rl./acre  using pressure con tro l. T h e  p lan  proposed 
a  cen tra l p la n t  w o rk in g  a t  a  p red e te rm in ed  p rac ticab le  ra te  to g ive  a  60° A .P . I .  
w a ter-w h ite  p ro d u c t w ith  5 0 %  of a v ia t io n  sp ir it, th e  res idua l gas being re tu rn ed  to 
the reservo ir an d  f in a lly  ex tra c te d  as d ry  gas. T h is  p la n  w o u ld  reduce costs and  
increase recoveries a l l  round.

Som e insisted  th a t  th e  specific re la tio n sh ip  fo r each  lease shou ld  be determ ined , a 
re lationsh ip  in vo lv in g  area, sand  th ickness, p o ro s ity , p e rm eab ility , sa tu ra tion , s tru c ­
tu ra l position , an d  o ther facto rs , b u t  the  com m ittee  suggested p a rt ic ip a tio n  on  an  
acreage basis o n ly . I t  w a s  decided  to  p u t the  o peration  of the  p lan  un der in d e ­
pendent con tro l, and  the  consu lting  engineers perform ed  the  tech n ica l w o rk  ad m irab ly , 
a ll efforts being m ade s a tis fa c to r ily  to  fix  the  area fo r un itiz a tio n . N everthe less, the 
p lan  fa iled  because a  m in o r ity  re fused  to  accep t the  p osition  o f the  b ou nd ary , and  
because of th e  p o ss ib ility  of a  b la ck  o il-ring ex isting  betw een  the  gas-cap an d  the  
edge-water.

A n  agreem ent w as  p repared , the  d eta ils  of w h ich  are  b r ie fly  outlined , b u t i t  d id  
no t become e ffective  because of d ifficu lties on  a lm ost e ve ry  p o in t, w ith  the  lessors 
as m uch to  b lam e as the  operato rs. G . D . H .

707. Water Influx into a Reservoir and its Application to the Equation of Volumetric
Balance. W .  H u rs t .  Petrol. Tech., M a y  1942, A . I .M .M .E .  T ech . P u b . N o . 1473,
1-16.— A  m ethod  based on  the  c lassica l d if fu s iv ity  equation  seems ap p licab le  to 
the ca lcu la tio n  of w ater-d rive  re lationsh ips, and  th is  th e o ry  has been successfully 
applied  to the  s tu d y  of w a te r  m o vem en t a t  E a s t  Texas. T h e  rad ia l flow  case of 
water-drive  appears to  be su ffic ien tly  a ccu ra te  fo r m ost engineering purposes, b u t  in  
the append ix  the  m a th e m a tic a l tre a tm e n t is g iven  of the  linear, rad ia l, and  spherica l 
cases of w a te r  in flux  in to  a  reservo ir.

In  ad d ition  to estab lish ing  equations fo r the  ra te  an d  to ta l w a te r in flux , a  m ethod  
of so lution is g iven  fo r the  case w h ere  the  p ressure-tim e cu rve  m a y  be represented 
b y  a  series of s tra ig h t lines. I f  the  pressure-tim e cu rve  is a sm ooth cu rve , there  is 
no a lte rn a tive  b u t to  resort to  g rap h ica l in teg ration .

A n  illu s tra t iv e  ca lcu la t io n  is g iven , using the  “  broken-line ”  pressure v a r ia t io n , 
and the  ca lcu la ted  re la t iv e  w a te r  in flux  a t  va rio u s  tim es agrees close ly  w ith  the  
observed va lues.

N one of the  equ ation s can  estab lish  the  abso lu te  w a te r in flux  unless i t  is possible 
to fix the n u m erica l coefficients associa ted  w ith  the  integrals. I n  the  determ inations 
of the abso lu te w a te r  in flux , th e  coefficients associated  w ith  the  equations are e stab ­
lished a lg eb ra ica lly , to ge th er w ith  the  q u a n t ity  o f o il o rig in a lly  in  p lace, b y  a  so lution 
of the  vo lu m etric  b a lance  eq u a tio n  fo r the  flu ids in  the  o il reservo ir. G . D . H .

708. Development, Operation, and Valuation of Oil and Gas Properties. P a r t  I.
P .  J .  Jo n es . Oil Gas J . ,  28,5.42, 41 (3), 45-47.— T he  first p a r t  of the  p aper deals 
w ith  the  p oro s ity , specific p e rm ea b ility , and  geom etry  of spacing of fields. D efin itions 
of these and  a llied  term s, together w ith  the  form ula? used in  th e ir  ca lcu la tions from  
test data , are  g iven  in  sh o rt p arag rap hs . A  m ethod  of getting  the  effective  rad ii o f 
wells in  random  spacing  p a tte rn s  is g iven . F o r  th is  ty p e  of spacing the  boundaries 
of the acreage from  w h ich  a  w e ll is p roduc ing  in  the  absence of flu id  m ig ra tio n  is a 
po lygon form ed  b y  the  in te rsectio n  o f th e  perp end icu la r lines through  the  m id p o in t 
of the  lines rad ia t in g  fro m  a  g iven  w e ll to the  su rround ing  wells. T h e  area of each 
polygon m a y  be p lan im etred , o r each  p o lygo n  m a y  be subd iv id ed  in to  triang les, and  
the area of each tr iang le  co m p u ted  fro m  base and  a lt itu d e  m easurem ents. T h e n  the 
fo llow ing equations m a y  be used fo r dete rm in in g  the  e ffective  rad ius :

0 -866D2 
°  -  43,560

and  R  =  0-595D
where a  =  acreage a llo ca ted  to  a  w e l l ; D  =  d istance  in  ft . betw een  w e lls  in  a  r o w ; 
and  R =  e ffective  rad ius  in  ft . A- ®-. N .



709. Proper Production  Methods. R- O . G a rre tt . Oil Qas J . ,  7.5.42, 40 (52), 56-57.
Paper Presented before N atural Oas Section, American Gas Association.— T h e  paper 
deals w ith  gas-produetion m ethods from  p ro lific  an d  high-pressure reservo irs from  a 
depth of 5000-7000 ft., pressures rang ing  fro m  1500 to  3000 lb./sq. in . a t  the surface, 
the  gas h av in g  a  considerab le flu id  con ten t of 5-20 b r l./ l  m illio n  cu. ft.

T he  general p lan  of operation  a fte r  the  w e ll is p ro p e rly  com p leted  is to test it  for 
open-flow cap ac ity , fo llow ing  in  general the  B u re a u  of M in es m ethod  of back-pressure 
testing  as described in  M onograph  7. Care  is m a in ta in e d  a t  a ll tim es to ensure 
th a t  each ra te  of flow  is tho ro ug h ly  stab ilized . I f  s tab iliz a tion  is impossible, due to 
flu id  con ten t o r o ther fac tors  w h ich  render su rface pressure un re liab le , it  is necessary 
to ru n  a sub-surface pressure in s tru m en t in to  the  w e ll an d  o b ta in  pressures b y  that 
m ethod.

Such  tests are repeated  a t  q u a rte r ly  o r h a lf- ye a r ly  m te rva ls , so th a t  ava ilab ility  
and reserve studies m a y  be m ade.

W e lls  w h ich  do no t tend  to  freeze th ro u gh  th e  fo rm atio n  of h yd ra te s  are controlled 
through surface chokes, and  w ells  show ing a  ten d en cy  to  freeze up  are controlled 
through the use of regulators.

W h e re  wells are  com pleted  su ffic ien tly  fa r  ab o ve  the  g as-w ate r con ten t to minimize 
the  danger of coning and  channe lling  of w a te r , th e y  are  p roduced  a t  a  sufficiently '  
h igh ra te  of flow  to p reven t freezing fo r a  period  o f a  few  days , and  are then  closed 
in  fo r the  rem ainder of the  m onth , w h ile  o the r w e lls  are tu rn ed  on  in  a  s im ila r manner, 
to p rov ide  a  con tin ua l flow  of gas to th e  p ipe-line ; th is , of course, is possible only 
where w e ll capacities g rea tly  exceed pipe-line requ irem en ts.

D eta ils  of m ain fo ld ing  are g iven . A . H .  N .

710. Calcu lation of Back-Pressure  Tests. J .  W .  Fe rg u son . Oil G a s J . ,  7.5.42, 40 (52), 
52.— Tab les are g iven  fo r use in  ca lcu la ting  back-pressure tests on w ells having GL 
values up  to 7000 and  equ ipped w ith  a n y  s tan d a rd  casing  o r tu b in g  size, where G =  
g ra v ity  of gas and  L  =  length of co lum n. T h e  fo rm atio n  pressure P ¡  m ay  be obtained 
b y  the equation  P J  =  esP c \  in  w h ich  P c  is the  shut-in ro ck  pressure a t  the  wellhead, 
lb./sq. in ., absolute, and e is the base of n a tu ra l logarithm s, 2-728 . . . , S  is a symbol

2 Qij
to represent the  va lu e  of S  — - in  w h ich  G is the  specific g ra v ity  of the gas,

• o3-34 /
L  is the average dep th  of gas p a y  in  feet, T  is th e  abso lu te  flo w ing  tem perature of 
the gas in  the p roducing  string.

Va lu es of es corresponding to  va rio u s  va lu es  of GL  m a y  be found  in  a  tab le given 
in  the  paper. Once obta ined  fo r a  w e ll, th is  fa c to r rem a ins co n stan t, depending, as 
i t  does, o n ly  on the  GL  of the w e ll and  the  flow ing  tem p era tu re , w h ich  is assumed 
to be constant.

Form ulae and  a  tab le  are g iven  fo r ca lcu la tin g  sand-face pressure during  flowing 
conditions, u tiliz ing  a  s im plified  fo rm  of W e y m o u th ’s fo rm u la  to  ca lcu late  the 
fr ic tio na l head. A . H .  N .

3 ^0  A ABSTRACTS.

711. O il-W e ll Pum p ing  Tests. H .  E .  D ra lle  and  E .  H .  Lam b erg er. Oil Gas J . ,
7.5.42, 40 (52), 43.-— D escribes some resu lts of com prehens ive  an d  exhaustive  tests 
on pum ping wells undertaken  b y  the  P h ill ip s  P e tro leu m  Co. T h e  fu ll resu lts of the 
tests are so far-reaching and  cover so m an y  phases of o il-w ell p um p in g  problems 
th a t  the ir u lt im a te  va lu e  cannot be im m ed ia te ly  u tilized . So fa r , the  m ost obvious 
benefit seemed in  the  d irection  of p roposing to the  A . P . I .  specia l subcom m ittee on 
well-load formulae m ore accu rate  formulae for ca lcu la tin g  from  kn o w n  w e ll conditions, 
peak  polished-rod loads, pum p p lunger stroke, and  p eak  c ran k sh a ft torques. So lu ­
tions seem possible fo r such o ther p rob lem s as p red e te rm in ing  prim e-m over horse­
pow er from  the  h yd rau lic  horse pow er, o p tim um  co u n te rba lanc in g , and  the  true 
re la tion  betw een loads a t  the  polished rod and  a t  a n y  o the r p o in t  in  th e  m echanical 
system  on the pum ping  w ell.

F ig u res g iven  illu stra te  the  locations an d  types of the  m a n y  strain-gauges used 
and the typ e  of resu lts obtained . One figure shows o sc illog raph ic  record ing  (two 
oscillographs, each w ith  n ine elem ents used) of the  fo llo w in g : (1) L o a d  in  string 
im m ed iate ly  above the  pum p. (2) L o a d  in  rod-string a t  m id-po in t b etw een  pump 
and  polished rod. (3) L o a d  in  polished  rod  ( Jo n e s  d yn am o m ete r). (4) D isp lace­
m ent of polished rod. (5) T u b in g  load . (6 ) D e flec tio n  of w a lk in g  b eam  forward
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from  sam pson post bearing . (7 ) D e flec tio n  of w a lk in g  beam  to rear of p itm an  
bearing. (8 ) L o a d  in  p itm an . (9) T o rs io n  in  low-speed sh a ft o f speed reducer.
(10) R o ta t io n a l d isp lacem en t of low-speed sh a ft of speed reducer. ( 1 1 ) P r im e-m over 
speed. (12) E le c tr ic- m o to r vo ltag e . (13) E le c tr ic- m o to r cu rren t. (14) E lec tric-  
m otor pow er in p u t. (15) T im in g  record .

Besides these fifteen  s im u ltaneous record ings, the  fo llow ing  accu ra te  readings, 
tim ed  fo r a  p a rt ic u la r  test, w ere  o b ta in ed  : (1) M otor-pow er consum ption  (w att-hour 
m eter). (2) P u m p in g  speed (s.p .m . o b ta in ed  w ith  stop-w atch). (3) V o lts , amperes, 
and  pow er consum ption  (g rap h ica lly  recorded  b y  vo ltm e te r, am m eter, and  w a ttm e te r 
resp ective ly ).

T he  va rio u s  typ es  of in s tru m en ts  and  o ther equ ipm ent are b rie fly  described. T est 
procedure is s im ila r ly  ou tlin ed . A n  a tte m p t w as m ade to ho ld  the  to ta l tim e/test to 
a  m in im u m — 5-10 m in .— so th a t  flu id  le ve l in  the  w e ll w o u ld  no t be ap p rec iab ly  
affected. T h e  va rio u s  cond itions un d e r w h ich  tests w ere  m ade inc lude the  fo llow ing  : 
(1) T h ree  p lu ng er co n d it io n s : l j- in .  p lunger, 1|-in. p lunger, an d  l j- in .  p lunger
w ith ou t tra ve llin g  v a lv e . (2) T w o  tu b in g  sizes : 21-in. and  3-in. (3) Rod-strings
w ith  a ll s tan da rd  couplings, w ith  a lte rn a tin g  sp ira l and  stan da rd  couplings, and  w ith  
a ll special couplings. A l l  tests w ere  m ade w ith  ¿-in . rods. (4) B e a m  an d  ro tary- 
typ e  counterw eights, sep ara te ly  an d  in  com b ination . (5) T h ree  p rim e m overs : tw o  
electric m otors an d  one engine. (6 ) A f te r  a  few  tests a t  4500-ft. dep th , th e  pum p  
was set a t  3500 ft . fo r the  rem a ind er of the  p rogram m e. (7) F o rw a rd  and  reverse 
crank  ro ta tio n . ( 8 ) S h o rt  tests o f m a n y  n o rm a l operating  conditions. (9 ) Long- 
period tests under n o rm a l operating  cond itions to com pare perform ance of tw o  types 
of e lectric  m otors. (10) S h o ck  an d  fr ic t io n  tests to  s tu d y  and  secure d a ta  fo r 
d e te rm in in g  the  over-all dam p in g  fac to r of the  w ell.

O n ly  a  few  resu lts, how ever, a re  g iven . A .  H .  N .

712. Central Hydraulic Pumping Used in Hull-Silk Field. T . P .  Sanders. Oil Gas J . ,
7.5.42, 40 (52), 41-42.— T h e  ce n tra l h y d ra u lic  pum p in g  system s a t  H u ll- S ilk  are 
d is tin c tive  in  th a t  the  w e lls  are p iunped  w ith  th e ir  casing-heads closed. A l l  gas 
produced w ith  th e  o il passes th rou gh  the  p um p  and  up  the  tub ing  to  reach  the  
surface. S in ce  expansion  o f gas in  the  tub ing  reduces the  w e ig h t of th e  flu id  co lum n, 
there is a  correspond ing  red u ctio n  in  the  pow er-flu id  pressure th a t  m u st be used in  
the pum ping  system .

A n o th e r unusua l fea tu re  found  in  b o th  the  H u ll- S ilk  and  K .M .A .  fields is the  
equ ipp ing  of m a n y  of th e  w e lls  w ith  h y d ra u lic  pum p ing  equ ipm ent before n a tu ra l 
flow  ceases. T h is  is done fo r tw o  reasons : (1) the  e a r ly  in s ta lla tio n  of subsurface 
pum ping equ ipm ent avo id s  the  p o ss ib ility  of losing p rod uction  during  th e  fina l 
stages of u n ce rta in  flow , an d  (2 ) th e  p rod uc ing  gas-oil ra tio  can  usu a lly  be low ered  
su fficiently  to  a vo id  the  p rod u ctio n  p enalties ap p lied  in  th is  area against inefficient 
use of gas.

T h e  p en a lty  fo r excessive gas—o il ra t io  takes effect on w ells w h ich  p roduce m ore 
than  2000 cu. ft . o f gas/brl. o f o il. T h ro u g h o u t m ost of the  average  w e ll’s flow ing 
fife i t  is no t d ifficu lt to reg u la te  the  p rod u ctio n  ra te  in  such a m an ner th a t  p en a lty  
w ill be avo ided . H o w e ve r , du ring  the  la s t stages of flow  it  is no t unusual fo r gas—oil 
ra tios to  rise to  4000 cu. ft./b r l., in  w h ich  case the  excessive gas—o il ra tio -p en a lty  
in vo lves one-half of th e  w e ll ’s n o rm a l a llo tm en t.

W it h  casing-head connection  closed, H u ll- S i lk  casing pressures are found  to  v a r y  
from  100 to  n e a r ly  800 lb . w h ile  the  w e lls  are  being p iunped . I n  some w e lls  of the  
K .M .A .  fie ld  i t  has been fo u n d  necessary to  in s ta ll regu lato rs on the  casing heads th a t  
w ill a llow  a  sm a ll am o un t of gas to  b leed o ff w h ile  the  w e ll is being pum ped , thus 
p rov id in g  enough d iffe ren tia l to  keep o il com ing in to  the  hole. I t  is be lieved  th a t 
th is p ractice  w i l l  be found  necessary a t  some of the  H u ll- S ilk  wells.

D e ta ils  of m a in fo ld in g  are  g iven . H .  N .

713. Development, Operation, and Valuation of Oil and Gas Properties. P a r t  4. Oil 
Gas J . ,  18.6.42, 41 (6 ), 3 5 — T h is  p a rt  o f th e  p ap e r deals w ith  the  flow  of hom ogeneous 
fluids, and  in  p a rt ic u la r  of w a te r  in  v irg in  o il an d  gas-pays. T h e  w a te r  co n ten t of 
h yd ro p h y lic  o il an d  gas-pays p r io r  to  a n y  ad van cem en t of b o ttom  w a te r  or edge- 
w a te r m a y  be classified  as (1) trap ped  w a te r , (2) absorbed  w a te r , and  (3) cap illa ry ' 
w ater.
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T h e  s ign ificance  of these w a te rs  is exp la ined . P h ys ic a l properties of sands are 
d iscussod. In te r fa c ia l tension  an d  its  effects on the  problem s of w a ter in  sands are 
s tud ied . In te r s t i t ia l  w a te r  an d  its  effects on  reco very  are m entioned and  briefly 
s tud ied . A .  H .  N .

714. Proper Oil Prolongs Life of Pumping Unit Speed Reducer. K .  N . M ills . Oil 
Gas J . ,  30.4.42, 40 (51), 161.— C o rrect use of the  p roper o il p reven ts excessive wear, 
o ve rh ea tin g , an d  p ro tec ts  th e  p a rts  fro m  rust. I n  perform ing these duties the oil 
used m u st w ith s ta n d  h ig h  u n it  loads w h ile  co n tin u a lly  subjected to oxidation by 
ae ra tio n , an d  p erhap s also w h ile  exposed to  a tm ospheric m oisture  and  corrosive 
gases. L ik e w ise , i t  is ca lled  on  to  g ive  e ffective  lu b rica tio n  w ith in  extrem e tempera­
tu re  ranges.

A s  the  o il in  a  reducer is v e r y  th o ro u g h ly  aerated , i t  is reasonable to  expect the oil 
in  a  redu cer o pera tin g  in  a  sour-gas a rea  to  absorb  some of th is  corrosive gas. This 
co rros ive  gas w i l l  a c t  on  th e  b r ig h t m e ta l p a rts  of the  reducer, and  w il l  form  a metallic 
oxide on  th e  b ea rin g  p arts . I f  th e  co n tam in a tio n  of the  o il b y  the sour gas is 
su ffic ien tly  h igh , i t  w il l  cause th e  bearings to  fa il b y  ab ras ive  w ear. T he  author has 
h a d  seve ra l o il sam ples fro m  reducers w h ich  are  operating  in  sour-gas areas analyzed 
to  d eterm ine  th e ir  a c id  co n ten t. Som e of these sam ples w ere found to contain about 
seven teen  tim es the  m ax im u m  a llow ab le  am o un t of a c id  fo r a  satisfactory roller- 
b earing  lu b rican t.

Corrosion  can  also be p roduced  b y  w a te r  in  th e  oil, and  w a te r w ill enter the reducer 
w ith  the  a ir  d ra w n  in to  th e  redu cer d u ring  its  b rea th in g  action . T h is  moisture 
condenses on  the  inside of the  reducer, and  m ixed  w ith  the  o il w h en  the  reducer is 
in  o peration . I n  d am p  sections of the  co u n try  a  su rp ris ing ly  large am ount of water 
enters the  redu cer in  th is  m an ner. A s  w a te r  causes rust, and  ru st is an abrasive, 
th is  w a te r  m a y  also cause excessive b earing  w ear. T h e  corrosion resu lting from this 
co n d itio n  is p ro b a b ly  th e  m ost d es tru c tive , because of its  d ua l nature . The rust 
t h a t  i t  p roduces flakes o ff the  p a rts  on  w h ich  i t  fo rm s and  is suspended in the oil. 
A s  th is  ru s t enters th e  o il, i t  is c ircu la te d  th ro u g h  the  bearings an d  causes abrasive 
w e a r. T h is  a c t io n  n o t o n ly  exposes th e  b ea rin g  to w ea r from  abrasives formed on 
the  b earing  p arts , b u t also fro m  the  ab ras ives  form ed  on  th e  o ther steel parts of the 
reducer.

U se  of m in e ra l o ils and  the  care  to be tak e n  are  d iscussed in  deta il. A . H . N .

715. Value of Sound Pump Practices Increased by Emergency. A no n . Oil Gas J . ,
30.4.42, 40 (51), 136.— O il p roducers w i l l  be obliged  to  use pum ps m ade of less steel 
in  o rder to  p roduce  m ore  o il fo r the  all-out w a r  effort. H e re  are  some of the speci­
f ica tio ns th o u g h t to  be co n tr ib u to ry  : (1) One-piece a llo y  steel barre l. Th is w ill
reduce b u lk  and  can  be rehonod rep ea ted ly  fo r long w ea rin g  life . (2) Special “  heat 
t r e a tm e n t ”  ap p lied  to  b arre l. T h is  step hardens the  steel so th a t  the  barrels give 
tw o  to five  tim es the  o rd in a ry  w ea r. (3) P rec is ion-aligned  b arre l. S tra ig h t barrels 
w ill reduce pum p  w ear. (4) M irro r- fin is li hon ing  of w ea rin g  surfaces of barrel. P re ­
cis ion  hon ing  p rov id es fo r sm ooth p lu ng er o peration . (5) H ard -m eta l plungers. 
H a rd e n e d  and  honed barre ls  m u st be fitted  w ith  m e ta l p lungers, equa l in  abrasion 
an d  corrosion q ua lit ie s  to the  barre ls. S u ch  a  co m b in a tion  resu lts in  m ín im um  wear. 
(6 ) U n ifo rm ity  of s tan da rds an d  m easurem ents. B a rre ls , p lungers, fittings, and even 
the  e lem ents w h ich  m ake  up  these itom s w il l  requ ire  p rec is ion  m easuring  instruments 
fo r co n tro l of e ve ry  d e ta il in  the  p u m p ’s design and  co n struction . (7) Strokuig 
th rou gh  b arre l. B y  a rrang ing  the  stroke  so th a t  the  p lunger can  stroke through the 
en tire  barre l, p ro je ctin g  a t  b o th  ends, th e  b a rre l can  bo m ade to  w ea r e ve n ly  so that 
an  oversize p lunger can  be ru n  w ith o u t firs t rehon ing  the  barre l.

D iffe re n t typ es  o f pum ps an d  th e ir  com ponents are  described . Care  in  trans­
p o rta t io n  is d iscussed. S tro k e  leng ths an d  fre q u e n cy  shou ld  be ad ju sted  to the 
m ax im um  desired re co ve ry  w ith o u t “  p um p in g  o ff.”  T h e  la t te r  n o t o n ly  tends to 
b rin g  sand in to  the  w e ll, b u t b etw een  heads p e rm its  the  sand  in  th e  o il in  the  tubing 
to  settle  b a ck  on  th e  p lunger, an d  m a y  cause scoring  an d  s tick in g  of the  plunger. 
Pu m p in g  w e lls  too fas t o ften  increases gas-oil ra t io  an d  causes w ater-con ing  of the 
sand. T h e  ra te  o f p u m p in g  shou ld  be ad ju sted  to  th e  a b il it y  o f the  sand  to  produce 
under the  pressure of a  un ifo rm  edge-w ater d r ive . L o n g , slow  strokes best provide
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th is cond ition  w h en  viscous oils a re  p um p ed , an d  also reduce the  tend ency  fo r viscous 
oils to em ulsify .

T h e  p um p in g  stroke  shou ld  be ad ju sted  to  space th e  w o rk in g  an d  stand ing  va lve s  
as closely as possible, w ith o u t a c tu a l co n tact. T h is  is p a rt ic u la r ly  im p o rtan t for 
wells where gas is a  factor.

I n  m etal-to-m etal pum ps, the  p lu ng er fit  is h ig h ly  im p o rtan t. T h is  m ust be 
balanced  to  su it a l l  cond itions, fo r m ax im u m  efficiency. I f  too tigh t, thero m a y  be 
excessive fr ic t io n  due to  la ck  o f space fo r p rop er lu b rica tion , and  the  p lunger m a y  
not drop free ly  enough to keep pace w ith  the  stroke. I f  too loose, excessive slippage 
m ay  occur, p a r t ic u la r ly  in  h ig her g ra v it y  flu ids. F in e  sand  is b ette r hand led  w ith  
plungers w h ich  are n o t too loose. N o  specific ru les fo r estab lish ing  p roper p lunger 
fits can  be stated . U s u a lly ,  no th in g  tig h te r th a n  m inus 1 is desirable, except under 
ex trao rd inary  cond itions. B y  the  sam e token , specific w e ll conditions, p a rt ic u la r ly  
w ith  flu id  of ex trem e ly  lo w  g ra v ity ,  m a y  o ccas ion a lly  re;qu ire  the  use of fits such as 
m inus 11. M in us  1 to  m inus 5 m a y  be said  to  represent the  average range.

D ism an tling , inspecting , and  reassem bling  pum ps are  discussed. Sta in less steel, 
w ith  its  1 7 %  ch ro m iu m  con ten t, requ ires special p recau tions to avo id  unduo w ear 
and to m ake  re c lam a tio n  possible. U se  of a  neoprene p acker is the  o n ly  m a jo r 
d ifference betw een  casing  pum ps an d  tu b in g  pum ps. T h e  fo llow ing  p recau tions 
should be tak e n  aga inst tea ring  up  the  p acke r w h en  the  casing pum p  is being rem oved  
from  a w e l l : (a ) U se  o n ly  enough p u llin g  force  on the  rod-string to  rem ove  the  
m andrel fro m  th e  packer, th e n  a llo w  the  w e ll to  stand  id le fo r a  few  m inu tes u n til 
the back-suction has stopped, in d ic a t in g  th a t  the  co lum n of flu id  above  the  pum p 
has equalized w ith  the  flu id  pressure b e low  the  pum p . N e x t, reseat and  unseat the  
m andrel in  the  p acke r severa l tim es w ith  a  pum p ing  m otion . T h is  w ill ja r  the  packer, 
freeing the  p ack in g  e lem en t from  the  w a lls  of the  casing  and  a llow ing  flu id  to  pass 
down around  th e  p um p . T h e  pum p  can  th e n  be p u lled  w ith o u t h a v in g  the  p acker 
act as a  swab. (6 ) Casing  p um ps are u su a lly  set on slips. W h e n  th is  is the  case it  
is recom m ended th a t  the  p um p  bo m oved  up  or d ow n  the  hole a  few  feet w h enever 
the pum p is unseated  fo r a n y  reason. T h is  p reven ts  the  slips from  setting  to  the  
casing because o f corrosion. A .  H .  N .

716. Suggestions for the Saving of Steel for the National Effort. A non . Oil Gas J . ,
30.4.42, 40 (51), 146.— U s in g  the  l j- in .  hem p centre-grade “ J ”  line  in  a 136-ft. 
derrick, i t  is possib le to  get a p p ro x im a te ly  10  to n  m iles/ft. o f rope purchased , o r 
27,500 ton  m iles fo r a  2750-ft. leng th  and , exclud ing  unusual conditions, shou ld  be 
considered the  average  ra th e r th a n  the  exception. T h is  is accom plished  b y  m oving  
the line o ff the  s tan d b y  to the  ho isting  d rum  in  10-15-ft. increm ents e ve ry  th ree  to 
five round trips, depend ing on  the  w e ig h t of p ipe used, an d  cu ttin g  off the  accu m u la ­
tion on 100 ft. pieces. W h e n  rope becom es too short fo r fu rth e r m ovem ent, i t  should 
be ru n  to d estruction . S tu d ie s  are  g iven  of the  w ea r ra te  of chains.

Sa v in g  in  steel can  be m ade th ro u g h  the  m a in ten ance  of equ ipm ent la rg e r th a n  
form erly, even  though  i t  be b eyo nd  th e  econom ica l lim its . I t  is com m on p rac tice  
to re-sleeve drill-p ipe tool- jo in ts to  ex tend  th e ir  life , and, in  the case of the  in teg ra l 
jo in t, the  p ipe itse lf. D rill-p ipe  life  m a y  be fu rth e r  extended  b y  rep lac ing  worn-out 
integral jo in ts  b y  th e  w e ld in g  m etho d . A lso  short w ea r co llars m a y  be in s ta lled  on 
the m idd le  b o d y  o f th e  p ipe . D rill- co lla r  ends m a y  be repa ired  in  the  sam e m an ner 
and, w hen  the  b od y  becom es w o rn  fro m  fo rm atio n , ha lf-circ le  segm ents ab o u t 18 in. 
long m a y  be w elded  together to  fo rm  a  n ew  case.

I n  m an y  deep C a lifo rn ia  fie lds m u ch  drill-p ipe is d iscarded  p rem atu re ly  because 
of fa ilu res due to  slip-wear. In ve s t ig a t io n s  are now  being conducted  as to the 
poss ib ility  of u tiliz in g  e leva to r- typ e  slips to  offset th is cond ition . T h e  life  of drill- 
pipe can  doubtless be g re a t ly  extended  in  th is  m anner. Som e com panies h a ve  an  
a rb itra ry  figure of ¡1; in . w h ich  the  w e a r o f a  flu id  p iston  ro d  sha ll n o t exceed. 
S ince the  rod  is am p le  in  streng th , i t  shou ld  be r im  u n t i l  “  bottle-necked to  such 
an exten t th a t  i t  w i l l  no longer ho ld  pack in g , w h ich  on a  2 J- in . rod  w il l  be found  to 
be about J  in . A- H .  N .

717. Abuse Shortens Life of Rods and Couplings. A n o n . Oil G a s J . ,  30.4.42, 40 (51), 
132.— In  the  case of a  re la t iv e ly  deep w e ll, w h ere  corrosion m a y  be encountered , it  
is no t p ra c t ica l to select a  ro d  w ith o u t exceed ing ly  h ig h  p h ys ica l p roperties  an d
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w h ich  is designed for these corrosive cond itions. I n  a  sh a llow  w e ll where exceedingly 
large bore-pumps are operated  on short, fast strokes (w ith  consequently  h e a vy  shock 
loads) it  is no t p rac tica l to in s ta ll a  rod th a t  does n o t h a ve  the  greatest d uctility  
and im pact resistance. O n the o ther hand , i t  is n o t p ra c t ic a l to use high-strength, 
a lloyed  rods fo r shallow  stripper wells w here v e r y  l it t le  im p a ct is occasioned or where
no corrosion is in  evidence.

gize of rod. is governed b y  highest peak  load  un der w h ich  it  is expected  to operate, 
and also w h a t portion  of th a t  load is released on the  d ow nstroke. I n  the deeper 
wells a com b ination string  of rods m ay  be requ ired . T h is  com b in ation  string may 
consist of tw o o r three steps in  rod sizes, of w h ich  there  are 1 -in, ¡-in ., J- in ., and 
¡-in. rod d iam eters.

W h e re  th is  com b ination  string  is used i t  is e x trem e ly  im p o rtan t th a t  the proper 
proportions are used to o b ta in  the best service  life . These  p roportions w ill va ry  
w ith  each bore of pum p, regardless of the  d ep th  a t  w h ich  th e y  are operating. Fo r 
a well-balanced string  the m ax im um  stress in  lb./sq. in . shou ld  bo p rac tica lly  the 
same on a ll sizes in  the com b ination . H o w e ve r , the  a llo w ab le  stress in  lb./sq. in. 
w ill v a ry  som ewhat on each rod size, inasm uch as i t  is necessary to consider the 
fluctuating  stress (or stress range) to a rr iv e  a t  the  m ax im u m  allow ab le  stress on 
each size.

Ex am p les  of, and  p recautions against, m ishand ling  sucker rods in  transportation, 
storage, and in sta lla tion  are g iven . A fte r  the  in s ta lla t io n  is m ade, it  is advisable 
to weigh the w e ll in  order to determ ine p roper am o u n t of counterba lance. A t  the 
same tim e it  is possible to regulate the  length  of the  stroke  an d  strokes/m inute to 
th a t po in t where  the  sm oothest operation an d  m ost econom ica l p roduction  m ay be 
m ainta ined.

W h e re  a pum p has become sanded up, o r w h en  i t  is necessary  to  p u ll the pump 
for an y  other reason, it  is h ig h ly  im p o rtan t th a t  too m u ch  p u ll is no t p u t on the rods 
in  an  a ttem p t to dislodge the pum p from  the  sand o r from  the  hold-down. In  the 
even t of the rods being stressed ove r the  y ie ld  p o in t irrepa rab le  dam age m ay  be caused 
to th a t  p a rticu la r string, and  the  com p any  s t ill has a  d ifficu lt p rob lem .

A s  the rods are rem oved from  the  w e ll and  the  jo in ts  are  broken , under no con­
d ition  should the couplings be h it  w ith  a  ham m er o r a n y  m e ta l ob ject, in  order to help 
free the tigh t jo in ts. T h is  resu lts in  fra c tu rin g  the  h a rd  case on the  couplings and, 
consequently, w hen the rods are ru n  b ack  in to  the  w e ll, fa tig ue  fa ilu res occur in the 
couplings due to the  concentra tion  of stress in  these fra c tu re d  areas.

Su itab le  hangers should be used. A . H .  N .

718. Proper Practices Ex tend  Usefu l L ife  of Sucker Rods. A n o n . Oil Gas J . ,  30.4.42,
40 (51), 126.— T he m ost im p o rtan t factors to  consider in  o b ta in in g  the  maximum 
service from  sucker rods m a y  be ro u g h ly  d iv id ed  in to  th ree  groups : (1) Proper
selection of typ e  and size. (2) P ro p e r m ethods of tran sp o rta t io n , warehousing, and 
insta llation . (3) P ro p e r m echan ica l operating  cond itions b o th  in  surface and  sub­
surface well equipm ent. These are exp la ined . P ro p e r  tran sp o rta t io n  and  handling 
of sucker rods are detailed.

A  pum p w h ich  is not filling  p rop erly  o r w h ich  is too la rge  fo r the  rods and  pumping 
u n it w ill o ve rtax  these o ther pieces of equ ipm ent, an d  tro ub le  w i l l  develop. Con­
versely, a  string of sucker rods th a t  is too sm all fo r th e  p um p  and  u n it  w ill cause 
troub le  and reduce the am ount of e ffective  w o rk  done b y  the  o ther tw o . Con­
sequently it  is w e ll to see th a t  the  va rio u s  p a rts  of the  en tire  beam-pumping 
insta lla tion  are in  balance w ith  each o ther.

T w o  of the m ost com m on causes of sucker-rod tro ub le  are  o ve rlo ad  and  low  pump 
efficiencies. O verload  usua lly  m akes itse lf ap p a ren t b y  sucker-rod fa ilu res in the 
top section of the  string  of sucker rods. T h e  rem edy  lies in  reducing  the  speed of 
operation or length o f stroke, o r both , redu ctio n  in  the  p um p  p lu ng er size, o r increase 
in  the size of the sucker rods. P ro d u c tiv e  ca p a c ity  of w e ll, s ta te  p ro ra tio n  laws 
and  the economics of the  case should  in d ica te  the  a c tio n  to tak e  in  reduction  or 
e lim ina tion  of th is condition.

L o w  pum p efficiencies and  sucker-rod troub le  u su a lly  go han d  in  hand , an d  th is is 
one of the m ost com m on sources of grief to the  sucker-rod user. W i t h  m an y  wells it 
is no t possible, w ith  present equ ipm ent and  w e ll hook-up, to tak e  a n  ind iv id ua l 
p roduction gauge, and  it  has freq uen tly  been found  th a t  a  w e ll is being produced
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w ith  a  p un ip  seve ra l sizes too large fo r the  am o un t of flu id . I t  is im possib le to 
ca lcu la te  the  e ffic iency o f the  p um p  unless to ta l p rod uctio n  figures are  know n. 
W h e re  in d iv id u a l w e ll tan kag e  is n o t p e rm an e n tly  insta lled  on the  lease, a  w ise 
p rocedure is th e  use o f a  p o rtab le  te s t ta n k  fo r the  ta k in g  of in d iv id u a l w ell-producton 
gauges a t  freq uen t in te rva ls .

A  usefu l p iece of equ ipm en t fo r the  p rod u c tio n  eng ineer is a  polished-rod dyanm o- 
m eter o r well-w eighing  in s tru m en t. F re q u e n t use o f th is  in s tru m en t on beam- 
pum ping w e lls  w il l  re ve a l m ost of the  com m on causes of sucker-rod fa ilu re , and  
p reven tive  m easures can  be tak e n  in  ad van ce  o f the  a c tu a l troub le . K e e p in g  accu rate  
sucker-rod serv ice  records is a n  abso lu te  necess ity  if  the  best p erform ance  is 
to be o b ta ined  fro m  beam -pum ping ins ta lla tion s . T h ro u g h  a ca re fu l day-by-day 
stu dy  of such records a nu m b er of p rod uc ing  com panies are effecting an n u a l econom ies 
runn ing  in to  thousands o f do lla rs  th ro u gh  sectiona l rep lacem ents of sucker rod-strings 
alone—rin  o ther w ords, rep lac ing  o n ly  those portions of the  rod  string  w here  troub le  
is being experienced  ra th e r  th a n  rep lac ing  the  w ho le  string . A .  H .  N .

719. Chemicals Play Important Role in Maintaining Equipment. A no n . Oil Gas J . ,
30.4.42, 40 (51), 106.— C h em ica l effects in  ac id  trea tin g  of w ater-d isposal w ells is 
illu stra ted  g rap h ica lly . S ca le  so lvents, 'w h ic h  co n ta in  apprec iab le  am ounts of in ­
h ib ited  h yd ro ch lo ric  ac id , a re  used e x ten s ive ly  fo r the  purpose of rem o v in g  n e a r ly  
eve ry  k in d  of scale a c cm n u la t io n  fro m  the  coo ling  system s of in tem al-eom bustion  
engines and  com pressors. T h is  m ethod  of im p ro v in g  the  efficiency and  lengthen ing  
the life  of the  equ ipm en t is econom ica l, easy  to  ap p ly , and  e ffective  in  e ve ry  p a rt of 
the equ ipm ent w here  the  scale accum ulates.

O rd in a rily , th e  in h ib ite d  ac id  is m ere ly  c ircu la ted  th rou gh  the  system  u n t il the  
scale is rem oved . S h u td o w n  tim es are  th e reb y  reduced  to a  m in im um , because i t  is 
not necessary to  d ism an tle  th e  equ ipm ent in  o rder to rem ove  the  scale deposits b y  
th is m ethod.

These so lvents, the  com pos ition  and  co n cen tra tio n  of w h ich  are  freq u en tly  changed 
b y  the  ad d itio n  o f v a r io u s  agents, fo r the  purpose of securing m ax im um  scale- 
dissolving p roperties, a re  also being  w id e ly  used b y  refiners fo r the  rem o va l of acid- 
soluble chem ica l deposits fo un d  in  condensers, h ea t exchangers, absorbers, evaporators, 
vacuum  tow ers, an d  steam  boilers. I n  th e  p ast the  s tan da rd  scale-rem oval p ractice  
has been b y  m ech an ica l m ethods. H o w e ve r , due to  im provem ents in  chem ical 
treating  and  rap id  an a lys is  o f the  scale b y  X - ra y  m ethods an d  the  com pound ing  of 
chem ical m ix tu res  based on the  chem ica l ana lys is , serious d e lays in  p rod uction  
schedules, co stly  shu tdow ns fo r repa irs, and  subnorm a l efficiency w ith  its  resu ltan t 
higher operating  costs h a ve  been la rg e ly  o b v ia ted  b y  chem ical rem o va l of the  scale 
in  refinery equ ipm ent, natura l-gaso line  p lan ts , booster stations, and  m iscellaneous 
pum ping an d  coo ling  equ ipm ent. A .  H .  N .

720. A Note on Conservation. E .  L .  D e G o lye r . Petrol. Engr, Ju n e  1942, 13 (9), 
58-59. P aper Presented before American Petroleum Institute.— A  p lea  is m ade for 
conservation  m ethods an d  th e  avo id an ce  of w aste  both  below  and  ab ove  ground. 
As an  exam ple , the  au th o r quotes the  p rod uctio n  p ractices in  tw o  fields— H o bb s, 
N e w  M ex ico , and  T in s le y , M ississipp i. E a c h  fie ld  extends o ve r about the  same 
area, ap p ro x im a te ly  10 ,000  a c re s ; a lthough , ow ing  to differences in  the  th ickness of 
the producing  zone, H o b b s  w as es tim ated  to  h a ve  ab out tw ice  the  recoverab le  reserve 
of T in s le y , w ith  b o th  fie lds p roduced  im d er good p ractice . E a c h  fie ld  had  su bstan tia l 
w a ter d r ive . H o b b s  w as p roduced  s lo w ly  enough to  a llo w  i t  to  be e ffective , and  
T in s le y  a t  m u ch  too rap id  a  ra te  to  a llo w  the  w a te r  d r ive  to be effective.

H o bb s h ad  an  o r ig in a l bottom -hole pressure o f 1550 lb./sq. in ., ap p ro x im a te ly  
263 p roduc ing  w ells , an d  a fte r  ap p ro x im a te ly  13 years  h a d  p roduced  h a lf  its  reserve 
w ith  a  loss of less th a n  400 lb./sq. in . bottom -hole pressure, and  8 5 %  of its  w e lls  
were s t ill  flow ing . T in s le y  h a d  a  h ig her bottom -hole pressure, some 1850—1900 
lb./sq. in ., a p p ro x im a te ly  327 w ells , and  a fte r  less th a n  2 1  yea rs  h ad  p roduced  a 
p robab le  th ird  o f its  u lt im a te  reco verab le  reserves w ith  a  loss of m ore th a n  1000 
lb./sq. in . bottom -hole pressure an d  w ith  none of the  w e lls  in  the  m a in  sand  s t ill 
flowing.

T h e  conclusion is reached  th a t  in  sp ite  of the  fa c t th a t  no tw o  oil-fields are  co m ­
parab le, the  d isp a r ity  in  the  p erfo rm ance  of the  tw o  fields is so g reat th a t  m u ch  of
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the difference is due to  the  d ifferent p rod uctio n  p ractices . Stress is la id  on the 
excessive p roduction  of gas in  present-day p ractices . A . H .  N .

721 Repa iring  Casing Leaks. F .  J .  Spang . Petrol. Engr, Ju n e  1942, 13 (9), 35.—  
T he  paper deals m a in ly  w ith  prob lem s encountered  in  o ld  fields, and  deals w ith  
several m ethods used for rem oving  and  rep lac ing  a  le a k y  jo in t  b y  a  jo in t  of good 
casing. T h e  first step in  p reparing  the  job  fo r casing  re p a ir  is to  set a rem ovable 
bridge e ither in  the  casing below  the  leak  or, p re fe rab ly , in  a  solid, hard-walled 
portion of the open hole below  the  casing seat, in  a  spot th a t  w o u ld  no t expose a 
fo rm ation  lik e ly  to cave  during  the  rep a ir job . T h e  bridge m a y  be started  b y  using 
a  sm all forked tree o r bush centre. Su ffic ien t b u rlap  sacks to  m ake  a  tem porary 
support are p laced  on top  of the bush, and  sand  pum p ings and  c la y  are then  dumped 
above it  in  sufficient am oun t to p reven t leakago th ro u gh  the  b r id g e ; o r the bridge 
m ay  be of a m echan ica l design.

W h e n  the bridge is set and  the  hole m ade t ig h t  b y  sand  pum pings and clay , the 
hole should be baled out and a casing tester ru n  to  find  the  le ak  and  determ ine its 
vo lum e. A  casing tester m a y  be m ade of 1-in. o r l j- in .  p ip e  2 or 3 ft. long. The 
top of the pipe should be threaded  ab o u t 4 in . A  casing  size lea ther, rubber disc, 
o r d iaphragm  is fitted  betw een tw o  m e ta l w ashers s lig h tly  sm alle r th a n  the casing 
and held  in  p lace on the p ipe b y  m eans of tw o  pipe-size lock-nuts. A  tee w ith  the 
opening a t  the side is screwed on to the  th re a d  ab ove  the  d iaphragm , and a bail 
screwed into  it . T h e  low er end of the  p ipe is capped. T h e  casing  tester is run on 
the m easuring line. T h e  leak  is found b y  ru n n in g  to  d iffe ren t depths un til found. 
Un less p rev io us ly  know n, the  vo lum e, if  ra th e r large, is m easured  b y  gauging the 
fill-up tim e in  the  hole or bailers/hr. I f  ra th e r sm all i t  can  be gauged b y  the tester.

A fte r  testing, the  hole is filled  to tho le ve l of the  leak , o r a  l it t le  above it, before 
rem oving  the  casing. Seve ra l m ethods are  described.

T he  use of a trip-spear to free casing b y  successive ja rr in g  and  tr ip p in g  is described 
in  deta il. T h is  m ethod of estab lish ing  the  free p o in t o f the  casing  and  setting the 
spear for action  ju st below  i t  in  a t ig h t o r frozen area  lessens the  like lihood  of damaging 
the casing o r couplings b y  excessive ja rr in g  a t  a  p o in t be low  w here  th e  casing is tight. 
O bviously, if  considerab le ja rr in g  w ere  done a t  a  p o in t w here  the  casing were free, 
and  th is po in t was below the  tig h t po in t, the re  w o u ld  be d anger o f in ju ring  the casing 
a t the po in t where the tr ip  spear had  its  ho le, o r loosening o r d am ag ing  the couplings 
above it.

B y  fo llow ing th is procedure, the  casing  w’i ll  be loosened th ro u gh  each tigh t point, 
and the ja rr in g  action , even  though m oderate , w il l  ten d  to  loosen the  sediment 
behind it. Thus, the  stress taken  a t  the  surface m a y  pass d o w n w ard  through the 
casing to a  low er p o in t each tim e an  upper p o in t is freed, thu s a id ing  in  greater 
degree as greater depths are reached.

Once the  free p o in t is found  an d  the  spear low ered  each  tim e  the  casing report is 
fe lt a t  the surface, some ad d itio n a l stress m a y  be im posed  on  the  casing a t the 
surface. In  o ther words, if 100 ft. o f casing  has been freed  fro m  the  wra ll sediment, 
then  100 ft. of casing is read y  to absorb its  share of surface stress. T h is  procedure, 
if ca re fu lly  fo llowed, w ill genera lly  free a n y  string  of casing . A . H .  N .

722. Lo w er Production Costs Through A dvance  Lease P lan n in g . G . M . W ilso n . Oil 
Wkly, 11.5.42, 105 (10), 22-25.— T h e  p lan n in g  fo r lease deve lo pm en t of a  California 
com pany is described. Lo n g  before d rillin g  w as s tarted , the  lease w as la id  out in a 
row  p attern , and  the  gathering-line system , fo llo w in g  the  sam e p a tte rn , has greatly 
aided in  low ering both  d rillin g  and  the  subsequent p rod u c tio n  in s ta lla tion s  and 
m aintenace costs.

W h ile  the d rilling  p rogram m e is n o t y e t  com p leted , an d , in  v ie w  of restriction 
being place on d rilling , m igh t no t be com p leted  fo r seve ra l years , tho  production 
fac ilities have  been excep tio na lly  w e ll p lan ned  an d  la id  out, an d  ce n tra lly  located 
w ith  a v ie w  to e ffic iently  hand ling  a ll the  w ells w h en  th e y  are  f in a lly  d rilled , w ith  
lit t le  w o rk  or enlarg ing of the  present fac ilities .

In  add ition to the  efficient gathering  system , w h ich  in c id e n ta lly  does no t include 
an y  sm all gauge-tanks, the  com p any  has in s ta lled  a  c e n tra lly  located  three-unit 
hydrau lic-pum ping p lan t th a t  pum ps fourteen  w ells . Low -cost m a in ten ance  and 
ffiecient operation of th is p lan t are due in  g reat m easure  to  a  sp ec ia lly  designed
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com bination power-oil an d  head-exchanger storage ta n k  th a t  utilizes engine-water 
heat to hea t the  o il, an d  a t  tho  sam e tim e, in  so doing, cools the  engine c ircu la ting  
w ater. T h e  system  is p ro v id ed  w ith  m eans w h e re b y  a n y  degree of hea ting  or cooling 
is possible m ere ly  b y  tu rn in g  of v a lv e s  to  d iv e r t  the  flow  of engine-water through 
various p a rts  of the  system .

P ro d u c tio n  is from  th ree  zones. T h e  d eve lopm en t p a tte rn  w as arranged  as n e a r ly  
as possible in  n o rth -so u th  row s, ap p ro x im a te ly  400-500 ft. ap art, and  w ith  each row  
contain ing from  six  to  e igh t locations. E a c h  lo ca tion  consists of from  one to three 
single-zone w ells spaced  an yw h e re  fro m  100 to  200 ft. ap art. N o  tw o  w ells  in  a 
g iven zone are closer th a n  450 ft . T h o  p a tte rn  is discussed. En g in ee rin g  deta ils  of 
the gathering  system  are  g iven .

Sm ooth, trouble-free fu nc tio n ing  o f the  cen tra lized  hyd rau lic-pum ping  p lan t is a 
factor co n trib u ted  in  a  large degree b y  a  fu lly  au to m a tic  heat-exchanger system  
tha t uses ho t eng ine-w ater to  h e a t the  h y d ra u lic  pow er o il, and  sim ultaneously  
causes the c ircu la tin g  w a te r  to becom e cooler b y  reason of its  h a v in g  g iven up  its 
heat to the oil.

The hyd rau lic-pum ping  p la n t  consists o f th ree  m u lti-cy lind er gas-engine-driven 
trip lex  pow er un its , housed in  a  20- b y  35-ft. shoet-iron bu ild ing . A s  m ore wells 
go on the pum p, p lan s long  since w o rked  o u t w ill p e rm it the  b u ild ing  to be expanded 
to accom m odate fou r m ore u n its . P re se n t p ip ing , power-oil, and  cooling fac ilities  
are designed fo r an  u lt im a te  of seven un its . E a c h  u n it  can  hand le  six w ells  w ith o u t 
danger of o verload ing . T h e  system  is discussed in  some deta il. A . H .  N .

723. Return of Surplus Gasoline to Sands Being Considered. A no n . Oil Wkly, 4.5.42, 
105 (9), 81.— D u e  to w ar-tim e dem and  fo r special p roducts w h ile  no rm a l c iv ilia n  
consumption declines, use of dep leted  o il reservo irs as storage basins for large stocks 
of finished low-grade gasoline p ilin g  up  in  C a lifo rn ia  and  Texas is being  studied. 
Storage fac ilit ie s  fo r low-grade gasoline are being jam m ed, and  w ith in  a few  m onths 
the surplus m a y  becom e so g rea t th a t  the  p rod uct w il l  e ith e r h a ve  to  be destroyed  
or some re vo lu tio n a ry  storage m eans developed . P r io r it ie s  on steel fo r tan ks  are  
out of the question.

Therefore, m a n y  foresee the  p o ss ib ility  of m eeting  th is  th rea tened  crisis b y  p u m p ­
ing the  gasoline b ack  in to  dep leted  zones in  o ld  fields. D u e  to the  great dem and  for 
fuel oil, some refiners m a y  s ta r t  b u rn in g  gasoline under th e ir  boilers so as to  dispose 
of it  and save fuel o il a t  the  sam e tim e. T h e  s itu a tio n  is of g rave  concern, fo r refiners 
must continue operatin g  to  p ro v id e  the  nefcessary w a r  products, and  in  doing so 
necessarily m an u factu re  considerab le  q u an tit ie s  of low-grade gasoline fo r w h ich  there  
is a reduced need.

Prev io us experim ents an d  experiences are g iven . I f  the  period  of low-grade 
gasoline over-supp ly is to  be extended , it  w o u ld  appear th a t  a num ber of economies 
could be effected b y  the  use of o ld  fields as storage basins for the surp lus p roducts. 
Severa l necessary item s o f expense in cu rred  in  surface storage could  be e lim inated . 
These w ou ld  inc lude  insu rance , taxes— b o th  on the  p rod uct and  a n y  surface fa c ility  
in w h ich  i t  w o u ld  o therw ise  be co n ta in ed — and  e lim ina tio n  of evap o ra tio n  losses and  
losses from  leakage.

Opposed to  these ad van tag es  are  also some d isadvantages. A  p r im a ry  d isa d va n ­
tage lies in  the  fa c t th a t  i t  costs m o n ey  to p u t o il o r gasoline in to  the  fo rm ation , and 
would cost m ore to p um p  i t  o u t aga in . T h e re  is also a  p oss ib ility  th a t  the  p roduct 
returned to the  sub-surface re se rvo ir m a y  n eve r be recovered , a lthough  U n io n  O il 
Co. engineers can  see no reason  w h y  i t  cann o t a ll be pum ped  o u t again— w ith  the 
added prospect th a t  a  considerab le  vo lu m e  of the  o rig ina l o il in  p lace  of heav ie r 
g rav ity  m ay  be su b ject to  re co ve ry  w h en  b roken  dow n b y  lig h ter fluids.

Im p o rtan t fac tors  in  es tim atin g  cost p er b rl. fo r such storage w o u ld  be decided 
both b y  the  vo lu m e  of flu id  fo r w h ich  storage is needed and  the  length  of tim e  such 
fluid is le ft in  the  storage basin . I n  the  m a tte r  of taxes alone, fo r exam ple, if  i t  is 
left on the  surface, th e  ta x  charges w o u ld  e ve n tu a lly  equal the  o rig ina l va lu e  of the 
products. E v a p o ra t io n  an d  leakage are  also im p o rtan t considerations in  surface 
storage ove r long periods. A- •

724. Arkansas Contributes Much to Sound Conservation Methods. G . B .  N icho lson . 
Oil Wkly, 11.5.42, 105 (10), 15-19.— W it h  the  deve lopm en t of know ledge of co n serva ­
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tion  m ethods, A rkansas stands am ong the  m ost p rom in en t advocates of practices 
for receiving  greatest benefit from  n a tu ra l resources. A t  present the  S ta te , together 
w ith  its va luab le  con trib u tio n  to the  o il an d  gas an d  condensate reserves of the 
U .S .A .,  also sets an exam ple b y  fu rn ish in g  o u tstan d in g  m ethods of conserving these 
v ita l  petro leum  products. W o ll- regu la ted  schedules of a llow ab les fo r oil- and gas- 
wells are determ ined b y  engineers of the  A rk an sas  O il and  G as Com m ission after 
deta iled  field engineering tests are  m ade, and  enfo rcem en t of ru les assigned to fields 
and wells is a  foregone conclusion. Com plete  an d  deta iled  records are ava ilab le in 
the commission offices, g iv ing  up-to-date repo rts  on  a l l  fields in  the  State, and 
varia tions in these reports, w h ich  are fre q u e n tly  com p iled , fu rn ish  specific knowledge 
of field and reservo ir trends.

T he  o il ind ustry  in  A rkan sas represents m in im u m  w aste  of n a tu ra l resources. 
P ro ra tio n  and  a llow ab le  schedules are  designed to  p ro v id e  the  greatest ultimate 
recovery  of o il and  gas, and  there  is l it t le  w aste  of these p roducts in  the drilling, 
com pletion, and  producing  of wells, o r in  the  m an u fa c tu re  of by-products. W hile 
in  m an y  o ther oil-producing S ta te s  ve n tin g  to  the  atm osphere of casing-head gas 
contain ing  hydrogen su lphide is n o t regarded  as w aste , i t  is in  A rkansas, and for 
th a t reason a new  ind ustry  is com ing to life , consisting  of rem o v in g  hydrogen sulphide 
from  gases produced in  Sou th e rn  A rkan sas , f it t in g  the  sw eetened gas for domestic 
or industria l services, and separating  the  su lp hu r fo r in d u s tr ia l use.

One of the  m ost in teresting  procedures, and  one on  w h ich  considerable emphasis 
is being p lace in  A rkansas, is in s ta lla tion  an d  opera tio n  of repressuring  projects. The 
large Schu ler p lan t has now  been com pleted  long enough to  show  decisive benefits. 
T h is  p lan t, a m illion-do llar p ro ject inc lu d ing  pressure-m aintenance and  gasoline 
extraction  units, was p laced  in  operation  in  the  e a r ly  p a rt  of 1941,'in jectin g  gas into 
the Jo n es  sand, one of three producing  fo rm ations in  the  b ig  field.

W it h  v ir tu a lly  a ll gas p roduced  from  the  Jo n e s  sand  n o w  being returned to the 
form ation, the  ea r ly  rap id  decline in  bottom -hole p ressure has v ir tu a lly  ceased. 
Besides the gas a c tu a lly  rem oved  from  the  p rod uc ing  horizon , ad d ition a l gas is being 
b rought in  from  the V illag e , A t la n ta , an d  M ag n o lia  fields, an d  is in jected  into the 
Jo n es  sand as p a rt of the  pressure-m aintenance system . T h e  pool continues to 
produce 13,500 b rl. d a ily  from  th is  sand, acco rd ing  to  the  la te s t O il and Gas Com­
m ission reports. P lan s  for launch ing  a  second p ro je c t are  being  made. Sour gas 
conservation is also practised . D esu lp hu riza tio n  p lan ts  are  designed to separate 
hydrogen sulphide in  a liq u id  form , an d  i t  is p lan ned  th a t  th is  by-product w ill be 
utilized  b y  the chem ical ind ustry . Carbon d iox ide w il l  also be rem oved  from the 
gas, and it , too, w il l  find  its  p lace in  in d u s try . T h e  m an u fa c tu re  of butane and
propane to supp ly the  consum er w ith  gas beyond  the  ends of gas line has become
commonplace, w ith  severa l gasoline and  b u tane  p lan ts  a lre a d y  operating, one of the 
finest and largest field p lan ts  operated  b y  Sh e ll O il Co. in  the  M ag n o lia  field.

T he  paper includes deve lopm ent and  p rod uctio n  d a ta  fo r A rkan sas . A . H . N.

725. Petroleum Engineering. P a r t  4. L. C. U re n . Petrol. Engr, A p r i l  1942, 13 (7), 
76.— In  th is  p a rt of the  paper va rio us  colleges, u n ive rs ities , an d  institu tions which 
g ive courses in  petro leum  engineering in  the  U .S .A .  a re  stud ied , together w ith  the 
requirem ents of such in stitu tio ns to  be efficient and  e ffective  in  im parting  the 
necessary tra in ing  to engineers. A . 11. N.

726. Petroleum Engineering. P a r t  6 . L. C. U re n . Petrol. Engr, Ju n e  1942, 13 (9), 
86.— In  th is p a rt severa l m ore A m e rican  u n ive rs ities  an d  co lleges w h ich  cater for 
petro leum  science are described. A . H . N.

T ransport and Storage.
727. Soil-corrosion Studies, 1939. Coatings for the Protection of Metals Underground.
K .  H .  Logan . Bur. Stand. J .  Res., Wash., 1942, 28 (1 ), 57-71.— T h e  condition of 
specimens of m eta llic  an d  non-m etallic coatings a fte r  exposure to  soils fo r periods 
ranging from  2 to 16 years is reported  in  th is  paper. Specim ens o f m e ta llic  coatings 
applied  to both  sheet and  p ipe w ere exposed to soil corrosion a t  fo rty-seven  sites in 
1923 and  1924, w h ile  fu rthe r series of tests w ere  insta lled  in  1932 and  1937 at an



ad d ition a l fifteen  sites. T e n  specim ens of each  co a ting  w ere  buried  a t  each  site, 
tw o  sam ples being  rem o ved  a t  each inspection .

T h e  non-m etallic coatings s ta rte d  in  1924 w ere  ap p lied  to  steel p ipe, an d  five  speci­
mens of each coating  w ere  b u ried  a t  each  test site .

Conclusions p re v io u s ly  reached  regard ing  the  p ro te c tive  v a lu e  of z inc an d  lead 
coatings h a ve  been g en e ra lly  con firm ed  b y  the  la te s t inspections.

T h e  p ro tec tio n  afforded  b y  z inc coatings depends on the  th ickness of the  coating  
and  it  has been found  th a t  u n ifo rm ity  of co a ting  is im p o rtan t.

L e a d  coatings ap p lied  to  iro n  an d  steel h a ve  n o t p roved  adequate  fo r p ro tec tio n  
underground. T h e  p o te n tia l o f lead  is ca thod ie  to  iron , so th a t  th is  m e ta l cannot 
protect in  a  m an ner s im ila r to  z inc.

T in  coated  copper is corroded  in  soils w h ich  corrode copper.
A s  regards non-m etallic  coatings, a fte r  15 y e a rs ’ exposure to soils tw o  hot-dipped 

asphalt and  coa l t a r  coatings h a ve  fa iled . A  group of exp erim en ta l v itreo u s  enam el 
coatings and  tw o  h a rd  ru b b er coatings exposed 7 yea rs  h a ve  so fa r  afforded  com plete 
protection.

In  a 2-years’ exposure te s t a  B a k e lite  coating  consisting  of severa l coats of va rn ish , 
each coat being  b aked  on, has afforded  the  m ost sa tis facto ry  p rotection . A ir-d ried  
B ak e lite  coatings b lis te red  so m ew h at an d  a llow ed  some rusting , b u t severe corrosion 
under these coatings o ccurred  o n ly  in  c inders. D . L .  S .

728. Soil-corrosion Studies 1939. Ferrous and Non-ferrous Corrosion-resistant
Materials. K .  H .  Lo g a n . Bur. Stand. J .  Res., Wash., 1942, 28 (3), 379-400.—  
Corrosion d a ta  are  presented  fo r the  th ird  of a  series of five  inspections w h ich  are m ade 
a t ap p ro x im ate ly  2-year in te rv a ls . T h e  ch ief d ep artu re  from  earlie r reports consists 
in  the p resen tation  o f the  d a ta  fo r loss of w e ig h t as w e ll as for m ax im u m  p en e tra tion  
as to ta l loss p er u n it, a rea  and  to ta l p it  d ep th  ra th e r th a n  as rates. S in ce  the  p r im a ry  
purpose of th is  in ve s tig a tio n  w as to  determ ine  w h a t  m eta ls  and  a llo ys  are  m ost 
corrosion-resistant in  d iffe ren t co rros ive  env iro nm en ts, the  corrosiveness of the  soils 
was an  im p o rtan t consideration  in  the  selection of sites fo r the  fie ld  tests.

A  tab le  ind icates  the  n a tu re  of the  soils, p h ys ica l an d  chem ica l p roperties being 
given. T h e  com position  of the  m e ta l specim ens, w h ich  inc luded  cast iron, w rou g h t 
iron, carbon steels, a llo y  iro n  an d  steels, copper an d  copper a lloys, z inc, and  lead, are 
also shown.

R esu lts o b ta ined  so fa r  show  l it t le  d ifference in  the  corrosion resistance of the  
wrought iron, lo w  ca rbo n  steel Cu-M o  open-earth iron , o r steel con ta in ing  4 - 6 %  
chrom ium . B y  increasing  th e  C r an d  N i  con ten ts, ferrous m eta ls  m a y  be m ade 
h igh ly  resistan t to soil corrosion.

E x ce p t in  one typ e  of soil, the  corrosion ra te  of C u -Z n  a llo ys  increased  genera lly  
w ith  the  zinc con ten t. A s  regards z inc and  lead-alloy specim ens, the  fo rm er behaved  
sim ila rly  to  the  ferrous m eta ls , w h ils t  lead  w as a tta ck e d  in  ac id  organic soils.

H o w ever, since a  large p rop o rtio n  o f the  soils to w h ich  the  specim ens w ere  exposed 
were v e ry  corrosive, the  fa ilu re  of ce rta in  m ate ria ls  does no t necessarily  re flect on  th e ir  
usefulness fo r m o d e ra te ly  co rros ive  so il cond itions. D . L .  S.

C r a c k in g .

729. Patent on Cracking. R .  F .  R u th ru f f .  U .S .P .  2,278,590 7.4.42. A p p l. 20.10.39. 
Conversion of h igher-boiling hyd ro carb o ns  to  hyd ro carb o ns of low er bo iling  p o in t b y  
vaporiz ing  the  fo rm er and  passing the  vap o u rs  in  co n tact a t  a  c rack in g  tem pera tu re  
w ith  a  m agnesium  s ilica te  pseudom orph of ca lc ium  s ilica te . H .  B .  M .
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H y d r o g e n a t io n .

¡Hist 730. Patents on Hydrogenation. W .  F .  H u p p k e . U .S . P .  2,279,198, 7.4.42. A p p l.
.fit ■ 18.1.38. C a ta ly t ic  convers ion  o f h yd ro ca rb o n s  in vo lv in g  su b jection  of h yd ro carb o n
; -fii gases and  vap o u rs  to  a  co n vers ion  tem p era tu re  in  the  presence of a  c a ta ly s t  p roduced

b y  p rec ip ita ting  a d iff icu lt ly  redu c ib le  m e ta l h yd ro x id e  gel, and  w h ile  s t ill w e t  depositing  
KiyU zinc oxide thereon and  p a r t ia lly  d eh yd ra tin g  the  gel.
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W  F  H u pp ke . U .S .P .  2,279.199, 7.4.42. A p p l. 21.2.39. M ethod  for the de- 
hydrogenation of hydrocarbons w h ich  in vo lves  sub jecting  a hyd rocarb on  to a high 
tem peratu re .in  the presence of a ca ta lys t com pris ing  an  oxido from  the class consisting 
of u ran ium  and van ad iu m  oxides. T h e  oxide is d is tr ib u ted  upon an  oxide of the class 
consisting of a lum in ium , z irconium , and  th o riu m  h yd ro u s  oxide gels, and  the catalyst 
contains a zinc oxide ac tiva to r.

M . P ie r. U .S .P .  2,280,258, 21.4.42. A p p l. 1.3.39. Process fo r the  destructive 
hydrogenation of hydrocarbon oils to produce gasoline an d  m idd le  o il. T h e  process 
includes the in troduction  of gaseous olefins in to  the  reac tio n  zone in  an  am ount of at 
least 1 0 %  b y  w eight of the  o il treated , and  a t  a  p o in t w h ere  the  o il has a lready under, 
gone considerable sp litting . H .  B .  M.

Polym erization.
731. Shell Isomerization Process for Producing Isobutane. A n o n . N at. Petrol. News, 
24.12.41, 33  (52), R403.— N o rm a l b u tan e  in  va p o u r  phase is passed a t  re la tive ly  low 
tem perature and pressure ove r a lum in iu m  ch loride  c a ta ly s t  supported  on an inert 
base. A nhyd rous hydrogen  ch loride is added  to the  b u tan e  in  con tro lled  q uan tity  for 
the purpose of im proving  the efficiency an d  life  of the  c a ta ly s t . T h e  one-pass products 
are condensed b y  a  re frigerant and  freed from  HC1 in  a  str ipp ing  tow er, the HC1 being 
recycled. T he  theoretica l y ie ld  of isobutane is ab o u t 68% ,  an d  the  no rm a l commercial 
y ie ld  40-45% . T he  m ixed  isobutane and  un co n verted  b u tan e  are  passed v ia  a 
N a O H  wash to the a lk y la t io n  un it, the  bu tane, unaffected  b y  a lk y la t io n , being returned 
to the isom erization un it. A l l  m ate ria ls  are rig o ro u sly  d eh yd ra ted  to reduce corrosion, 
w h ich is negligible except w h en  co n tact w ith  the  a ir  is u n avo id ab le . O n ly  at these 
points have  special a lloys to be used. E lse w h e re  ca rbo n  steels are  su itab le. H . G.

732. Patents on Polymerization and Alkylation. E .  I .  D u  P o n t  de Nemours. E .P . 
545,193, 14.5.42. A p p l. 5.10.40. Po lym e riz a tio n  of a lip h a tic  open-chain conjugated 
d iolefin ic hydrocarbons, such as bu tad iene and  its  hom ologues, to  fo rm  soluble viscous, 
o ily  polym ers possessing d ry ing  properties.

S tand ard  O il D eve lop m ent Co. E . P .  545,441, 27.5.42. A p p l. 14.5.40. Production 
of saturated, no rm a lly  liq u id  hyd rocarbons su itab le  fo r use as m o to r fuels by the 
ca ta ly tic  a lk y la tio n  of sa tu rated  p araffin  hyd ro carb o ns co n ta in ing  a t  least one tertiary 
carbon atom  w ith  a  mono-olefin. T he  c a ta ly s t  consists of a  so lu tion  of boron fluoride 
in  orthophosphoric acid .

C. M . H u ll .  U .S .P .  2,278,445, 7.4.42. A p p l. 8.10.38. P ro d u c tio n  of lubricating 
oils b y  polym eriz ing  olefin hyd rocarbons con ta ined  in  a  h yd ro ca rb o n  gas mixture. 
The m ixtu re  is subjected in  liq u id  phase in  a  firs t p o lym e riz a tio n  stage to  the action 
of an excess am ount of boron fluoride ca ta ly s t . I n  th is  w a y  the  m a jo r portion  of the 
olefin hydrocarbons is polym erized, an d  a  su b s tan tia l p o rt io n  o f the  excess catalyst 
form s a  com plex com pound w ith  the  hyd rocarb ons. U n re a c te d  hyd ro carb o n  gases 
are rem oved from  the com plex com pound an d  p o lym eriz a tio n  p rod ucts  and  the com­
pound treated  in  a  second stage w ith  ad d itio n a l o lefin  gases in  excess. I n  th is way 
p rac tica lly  a ll the c a ta lys t com plex  is decom posed and  ad d it io n a l polym erization 
products are produced. T h e  excess gases are  in tro du ced  in to  the  firs t polym erization 
stage, and the p o lym erization  products are d is tilled  to  separate  these from  the desired 
lubricating-oil fraction .

D . H .  Pu tn e y . U .S .P .  2,281,248, 28.4.42. A p p l. 2.8.41. M e th o d  of a lky lation 
in  w h ich  isoparaffinic hyd rocarbons are  a lk y la te d  w ith  o lefin ic hyd rocarbons in  the 
presence of a  condensation ca ta lys t. T h e  im p ro vem en t com prises se le c t ive ly  absorbing 
the olefinic hydrocarbons of the  charge in  the  c a ta ly s t  p r io r  to  a lk y la t io n  and lim iting 
the residence tim e period of co n tact of the  c a ta ly s t  and  olefins in  m inu tes to less than 
one tenth  of the vo lum etric  c a ta lys t o lefin h yd ro ca rb o n  ra tio . H .  B .  M.

/
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Refining and Refinery Plant.
733. A Note on Refining Light Oils by Silica Gel. A . G . A ren d . Petrol. Times,
18.4.42, 46 (1167) 184.— T h e  h ig h ly  non-reaetive  p roperties of siliea-gel are  am ong the 
m ate ria l’s m ost a t t ra c t iv e  features, an d  its  use in  su b stitu tio n  of su lp hu ric  ac id  
treatm ent offers advan tages . A c id-w ash ing  m a y  in vo lv e  a  through-put loss o f as 
m uch as 3 5 %  va lu ab le  con stitu en ts  o ften  being  lost. I t s  use on  a ro m atic  p roducts is 
p a rt icu la r ly  ap p ro p ria te , o w ing  to  th e  re a c tive  n a tu re  o f these bodies. S il ic a  gel is 
now being p roduced  as a  b y-product in  su n d ry  m e ta llu rg ica l processes, to the  pecu n ia ry  
advantage of b o th  ore an d  o il refiner. H .  G .

734. Patents on Refining and Refinery Plant. S ta n d a rd  O il D eve lo p m en t Co. E . P .  
544,915, 4.5.42. A p p l. 10.6.40. Im p ro v e d  m etho d  of e ffecting  a  separation  of the  
products of a  p etro leum  h yd ro ca rb o n  conversion  process in to  re la t iv e ly  clean, desirable 
products and  re la t iv e ly  h ig h ly  carbonaceous p roducts. T h e  to ta l p rod uct is w ith d ra w n  
from  a crack ing  or re fo rm ing  zone a t  a  tem pera tu re  of ab out 850° F . ,  and  a hyd ro carb o n  
boiling in  the  range 200-700° F .  is added  to  it . T h e  m ix tu re  is then  conducted  a t  a 
tem perature betw een  600° an d  800° F .  to a  separation  zone m a in ta in ed  under the 
reaction pressure, w here  it  separates in to  a  c lean  la y e r  and  a  t a r ry  laye r.

S tand ard  O il D e ve lo p m en t Co. E . P .  547,729, 10.6.42. A p p l. 23.10.40. Process 
for the separation  o f e th y l ch lo rid e  fro m  a  m ix tu re  com prising  e th y l ch loride and  
butane— e.g., a n  azeotrop ic m ix tu re  of e th y l ch loride  and  butane. T h e  m ix tu re  is 
contacted w ith  a  so lven t h a v in g  a p re fe ren tia l se le c t iv ity  fo r the  e th y l ch loride  under 
conditions to fo rm  a  ra ffin a te  phase and  a  so lven t phase.

H .  C. Pau lsen . U . S .P .  2,278,665, 7.4.42. A p p l. 14.9.39. M e th od  of co n vertin g  
m ercaptan com pounds co n ta in ed  in  p etro leum  o il in to  d isu lph ide com pounds. T he  
oil is contacted  in  an  in it ia l stage w ith  a  sodium  p lu m b ite  so lution under conditions 
designed to co n ve rt the  m ercap tan  com pounds in to  soluble lead  m ercaptides. T he  
spent sodium  p lu m b ite  so lu tion  is separated  from  the  oil, and  the  trea ted  o il fra c tio n  
is passed to a  secondary  stage, w here  i t  is con tacted  w ith  hyd rogen  perox ide under 
conditions designed to  co n ve rt the  lead  m ercap tides to lead  oxide and  d isu lph ide co m ­
pounds. I n  th is  w a y  a  w a te r  la y e r  is fo rm ed  w h ich  is separated  fro m  the  o il. T he  
treated  o il is th e n  passed to  a  th ird  stage, w h ere  i t  is con tacted  w ith  the  spent alkali- 
m etal p lum b ite  so lu tion . I n  th is  w a y  lead  oxide is co m p le te ly  rem oved  fro m  the  oil.

K .  H .  En g e l. U .S . P .  2,279,778, 14.4.42. A p p l. 15.5.40. P ro d u c tio n  of a  h y d ro ­
carbon o il of h igh indene co n ten t from  a hyd ro carb o n  o il of re la t iv e ly  low  indene con ten t. 
The process inc ludes d is t illa tio n  of the  o rig ina l o il in  the  presence of sufficient phenol 
to form  an  azeotrope w ith  non-indene com ponents.

K .  H .  E n g e l. U . S . P .  2,279,779, 14.4.42. A p p l. 15.5.40. P ro d u c tio n  of h y d ro ­
carbon o il of h ig h  indene co n ten t fro m  a  hyd ro carb o n  o il of re la t iv e ly  low  indene 
content. T h e  process inc ludes d is tillin g  the  o rig ina l o il in  the  presence of a  g lyco l 
compound capab le  of fo rm ing  azeotropes w ith  the  non-indene oils con ta ined  in  the 
hydrocarbon oil.

K .  H .  En g e l. U .S . P .  2,279,780, 14.4.42. A p p l. 15.5.40. P ro d u c tio n  of h y d ro ca r ­
bon o il of h igh indene co n ten t fro m  a  hyd ro carb o n  o il o f re la t iv e ly  low  indene con ten t. 
The process inc ludes d is t illa tio n  of the  hyd ro carb o n  o il in  the  presence of an  organic 
com pound h a v in g  a  ra d ica l se lected fro m  the  group consisting of the  h y d ro x y l, the  
carboxyl, the  am ino , an d  the  p y r id in ic  n itrog en  rad ica ls , an d  capab le  of fo rm ing  
azeotropes w ith  indene  an d  w ith  the  non-indene oils con ta ined  in  the  o rig ina l oil.

T . J .  B ro w n . U .S .P .  2,279,937, 14.4.42. A p p l. 8.5.40. M e th od  of d is tillin g  crude 
petro leum  o il w h ich  in vo lve s  m ix in g  pora-cym ene w ith  the  crude  oil, and  a fte rw ard s  
heating the  m ix tu re  to  a  tem p era tu re  sufficient to cause floccu len t p rec ip ita tio n  of 
the w ax  from  the  o il an d  the  lig h t ends to pass off.

A . R .  N e v it t .  U .S . P .  2,280,445, 21.4.42. A p p l. 5.6.39. M e th od  of trea tin g  
hydrocarbon oils, w h ich  com prises sub jecting  a  paraffin-base petro leum  hyd ro carb o n  
and a  ch em ica lly  rea c tive  aqueous so lu tion  of m e ta llic  ch lorides and  so lub le m e ta llic



sulphates to a h igh tem perature  a t superatm ospheric pressure in  an  enclosure, for a 
sufficient period of tim e to effect p a rt ia l decom position  of the  hydrocarbon . The 
m ixtu re  is then  flashed under con tro lled  pressure co n d itio n s , and  the spent chemical 
solution is separated out. T he  treated  hyd ro carb o n  is  f in a lly  frac tion a ted  and cooled.

F .  G . S traka . U .S .P .  2,281,338, 28.4.42. A p p l. 18.8.39. Conversion process 
w h ich  invo lves frac tio n a lly  d istilling  h yd ro ca rb o n  o il o f re la t iv e ly  w ide boiling range 
to separate therefrom  a h e a vy  gasoline frac tio n  an d  a  fra c t io n  su itab le  as catalytic 
cracking stock. T he  la tte r fra c tion  is c a ta ly t ic a lly  cracked , an d  the  resu ltan t products 
are fractionated  to separate gasoline from  h igher-bo iling  hyd rocarbons. A t  least a 
portion of these higher-boiling hyd rocarbons is com b ined  w ith  the  h e a vy  gasoline 
fraction  and the resu ltan t m ix tu re  th e rm a lly  cracked . H .  B .  M.

Analysis and Testing.
735. The Correlation of Filter Plant Yields with Laboratory Results. G . C. Jones.
Nat. Petrol. News, 18.2.42, 37 (7), R 5 7 . O n  the  basis o f considerab le laborato ry work 
w h ich has been done in  con junction  w ith  re fine ry  filte r  p lan ts , an  exam ple of which is 
presented, it  is concluded th a t  b y  m eans of the  lab o ra to ry  m ethod  p rev io us ly  described 
(see abstract N o . 341) p lan t y ie ld s can  be checked  w ith in  5 % ,  p rov id ed  p lan t control 
and burning are efficient. G rea te r d ev ia t io n  has been experienced  during  warm  and
hum id weather than  during  co lder w eather. T h is  has been show n  to be due to the
greater absorption of w a te r b y  the c la y  under the  m ore hu m id  conditions, w ith  a 
consequent decline of efficiency. H . G.

736. Examination of Emulsions. L .  Iv a n o v s z k y . Petroleum, Ja n u a r y  1942, 5 (1), 13.
 A  new  design of separating  fu nn el com bines a  decom position  vessel, fitted with
reflux condenser, w ith  a separation  funnel and  a  g rad uated  cy lind er. The funnel 
is in  effect the standard  typ e  cu t a long the  stem  in to  tw o  p arts . Suitab le fittings 
enable it  to be p laced  ho rizon ta lly  in  a w ater-bath , w here  the  w idened  section acts as 
the decom position vessel. P la c e d  v e r t ic a lly , the  in s tru m en t acts as a  measuring 
cy linder and separating funnel. R .  A . E .

737. Reid Vapour Pressure of Alcohol Blends. S . J .  W .  P le e th . ./. Inst. Petrol. 
Ju n e  1942, 28 (222), 113-114.— T w o  p recau tions are  stressed. T h e  sample cannot 
be obtained b y  w a ter d isp lacem ent. Seco nd ly , rinsing  w ith  w a te r  has been found to 
resu lt in  the separation of the  alcohol b lend  in to  tw o  phases. A  m odified  procedure is 
described. A . H . N .

Chemistry and Physics.
738. Patent on Chemistry and Physics of Hydrocarbons. W .  C. A s tb u ry  and F .  H . 
Garner. U .S .P .  2,278,084, 7.4.42. A p p l. 29.3.40. P ro d u c tio n  of an  aqueous emulsion 
of the oil-in-water typ e  con ta in ing  an  a lk a li m e ta l sa lt, the  an ion  of w h ich  contains a 
m etal selected from  the group consisting of a lu m in iu m , t in , boron , chrom ium , molyb­
denum, vanad ium , and zinc, in  con junction  w ith  a lip h a tic  am ines h a v in g  a t least one 
aliphatic substituent of a t least 11 carbon atom s. H .  B .  M.

^22 A ABSTRACTS.

Motor Fuels.
739. New Specifications Issued by British Petroleum Mission. A n o n . Nat. Petrol. 
News, 24.12.41, 33 (52), R408-R410, R 4 16 .— R e v is e d  specifications for twenty-one 
products, includ ing  four new  ones, h a ve  been issued b y  the  B r it is h  Pe tro leu m  Mission 
in  W ash ing ton  governing requ irem ents of the  B r it is h  G o ve rn m e n t under Lease- 
Le n d  arrangem ents. T he  four add itions concern  fin ished  a lk y la te  fo r b lending into 
100-octane a v ia tio n  gasoline, low-cold tost d is t illa te  or residuum  fo r lubes, Columbian 
lube d istilla te, sodium -naphtha-sulphonate (so luble cu tting-o il base). T h e  specifica­
tions are g iven in  fu ll, together w ith  a  lis t o f the  o ffic ia l te s t m ethods. T he  following 
specifications are unchanged : Po o l M o to r gasoline, W h it e  sp ir it, gas oil, diesel oil, 
m arine diesel, m arine fuel, W / D  gas oil, special re fine ry  gas o il, and  A d m ira lty  fuel oil.

H .  G.



A B ST R A C T S. 3 2 3  a

740. Patents on Motor Fuels. Texaco  D e ve lo p m en t Corp . E . P .  545,183, 14.5.42. 
A pp l. 8.12.39. M e th o d  of m an u fa ctu re  o f h ig h  an ti-knock  m o to r fuel b y  stab ilis ing  
cracked  n ap h th a  to rem o ve  su b s tan tia lly  a ll hyd ro carb o ns of less th a n  five  carbon 
atom s in  the  m olecu le. I n  th is  w a y  a  s tab ilized  cracked  n a p h th a  is p roduced  of low er 
v o la t il i ty  th a n  com m erc ia l gasoline, also a  n o rm a lly  gaseous hyd ro carb o n  frac tion  
con ta in ing  isobutane, n o rm a l b u tan e, an d  olefins. T h is  fra c t io n  is sub jected  to 
a lk y la t io n  in  the  presence of an  excess of isobu tane  an d  a n  a lk y la t io n  ca ta lys t. H ig h  
anti-knock, n o rm a lly  liq u id  h yd ro carb o ns  w ith in  the  gasoline bo iling  range are  thus 
produced. Ex cess  isobu tane, n o rm a lly  liq u id  hyd rocarb ons, and  no rm a l bu tane  are  
separated from  the  reac tio n  p roducts, an d  the  excess isobu tane is then  recyc led  to the 
a lk y la t io n  operation . F in a l ly  the  n o rm a l b u tan e  is com b ined  w ith  the  stab ilized  
cracked n ap h th a  to im p a rt v o la t i l i t y  there to .

S tan d a rd  O il D e ve lo p m en t Co. E . P .  545,464, 28.5.42. A p p l. 24.10.40. P r o ­
duction of a  m o to r fu e l fo r high-com pression ig n itio n  engines, consisting of a  gasoline 
hyd rocarbon b lended  w ith  an  u n sa tu ra ted  e the r represented  b y  th e  general fo rm u la  
R - R - R ', in  w h ich  R  is a n  a lip h a t ic  o lefin ic rad ica l o r a  sa tu ra ted  hyd ro carb o n  rad ica l 
conta in ing  m ore th a n  tw o  ca rbo n  atom s.

G . B .  Z im m erm an . U .S .P .  2,279,547, 14.4.42. A p p l. 9.0.39. P ro d u c tio n  of a n t i­
knock  m otor fu e l fro m  crude petro leum  b y  topp in g  the  crude  to  p roduce straight-run 
gasoline frac tion s an d  a fte rw ard s  crack in g  p ortions of the  crude heav ie r th a n  gasoline 
to produce cracked  gasoline. T h is  is th e n  com bined  w ith  the  stra ight-run  gasoline 
fractions, an d  the  re su ltan t m ix tu re  is su b ject to  a ro m atiza tion  in  the  presence of a 
d ehydrocyc liza tion  ca ta ly s t . F in a l ly  the  arom atized  gasoline is recovered .

F .  W .  Le ffe r, U .S .P .  2,281,361, 28.4.42. A p p l. 30.11.38. P ro d u c tio n  of a n t i­
knock m otor fu e l from  gasoline d is tilla te s  of low  an ti-knock  va lu e . T h e  d is tilla te  is 
separated in to  a  lig h t fra c t io n  an d  a  h e a v ie r  frac tion , an d  the  lig h t fra c tio n  is cracked  
in  a hea ting  zone. F ro m  the  re su ltan t p rod ucts  there  are  separated  a  condensate 
contain ing h e a v y  gasoline hyd ro carb o ns  and  a  lig h ter fra c t io n  con ta in ing  n o rm a lly  
gaseous olefines. T h e  h e a v ie r  d is t illa te  is re-form ed, an d  a t  least p a rt  of the  condensate 
is m ixed  w ith  th e  h ea ted  p rod ucts  fro m  the  second h ea tin g  zone. T h e  resu ltan t 
m ixture is fra c tion a ted  to  separate  a  gasoline p rod u ct from  n o rm a lly  gaseous olefins. 
The la tte r  are  com b ined  w ith  the  lig h te r fra c t io n  co n ta in ing  n o rm a lly  gaseous olefins, 
and  the fina l m ix tu re  sub jected  to  po lym eriza tio n . H .  B .  M .

Gas, Diesel and Fuel Oils.
741. Patents on Gas, Diesel and Fuel Oils. S ta n d a rd  O il D eve lo p m en t Co. E . P .  
545,125, 12.5.42. A p p l. 8.10.40. P re p a ra t io n  o f an  im pro ved  D iese l fu e l consisting 
of a hyd rocarb on  D iese l fu e l o il b lended  w ith  a  m in o r p rop o rtio n  of a  high-molecular- 
w eight d ia c y l perox ide co n ta in ing  fro m  s ix teen  to  th ir t y  ca rbon  atom s p er m olecule, 
or w ith  a m ino r p rop o rtio n  o f a  m ix tu re  of such peroxides.

G . H .  C loud. U .S . P .  2,280,217, 21.4.42. A p p l. 30.11.38. P re p a ra t io n  of a 
compression ig n itio n  fu e l of the  D iese l ty p e , and  consisting  of a  hyd ro carb o n  fuel h a v in g  
a flash p o in t ab ove  150° F .  an d  a  sm a ll am o un t of a n  a lk y l  n itra te  h a v in g  a t  least 
ten carbon atom s p er m olecule.

H .  C. Pau lsen . U . S . P .  2,280,716, 21.4.42. A p p l. 28.10.39. P re p a ra t io n  of a 
compression ig n itio n  fu e l consisting  of a  hyd ro carb o n  D iese l fuel o il, 0-1-5%  of n itrogen  
tetrasu lphide, an d  a n  am o u n t of 1 -m ercaptobenzothiazole e ffective  to  lessen the  
norm al d ete rio ra tion  of the  n itrog en  te trasu lp h id e . H .  B .  M .

Lubricants and Lubrication.
742. Frictional Phenomena. Part IX. A . G e m an t. J .  appl. Phys., M a y  1942, 
13 (5), 290-299.— T h is  p a r t  of the  p ap e r deals w ith  th e  ap p lica tio n  of liq u id  v isco s ity  
to e lec trica l in su la tin g  liqu ids, p a r t ic u la r ly  in  h igh-vo la tge cables. T h e  sub ject is 
d iscussed un der : ( 1 ) m ech an ica l processes in vo lv in g  v isco s ity , p a r t ic u la r ly  (a) im ­
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pregnation. (6) b reath ing , (c ) o il m ig ra tio n  w ith  respect to high-voltage cables;
( °  chem ical processes in vo lv in g  v isco s ity , such as (a ) V o lto l process, (b) wax formation 
,n cables, (cl po lvm erization  of s ty re n e ; (3) e lec tr ica l conductivity. With regard to 
the la tte r, the fundam enta l q uan tities, besides v isco s ity , that determine the conductivity 
are discussed, together w ith  the  va rio u s  exp erim en ta l m ethods the interpretation of 
w hich allows the quan tities in  question to  be com puted . A. H. X.

743. Improving the Efficiency of Lubricating Oils. A .  H. S tu a r t .  Petroleum, Dec.
1941. 4 S). 179.— T h e  functions o f va rio u s  typ es  o f ad d it io n  agents for use with 
m ineral lub rica ting  oils are outlined  and  exam ples g iven  o f the  agents used for each 
specific purpose. Am ong  the  substances considered  are  f a t t y  acids, colloidal graphite.
anti-oxidation and  anti-sludge agents, an ti-corrosion agents, an d  pour-point de­
pressants. R. A. E.

744. The Development of Ball Bearing and Roller Bearing Greases. H . I t  Fraser.
y at. Petrol. News, 21.1.42, 34 3) R 2 2 .—T h e  p rop erties  o f greases are discussed under 
six headings— viz . (1) o x id ation  s tab ility , (2) m ech an ica l s ta b ility , (3 ) o il separation, 
(4) starting  torque a t low  tem peratures, (5 ) m e ltin g  p o in t, and  (6) texture. The 
appropriate con tro l tests are dealt w ith , an d  th e  effect o f the  variation of particular 
properties on general characteristics is discussed. H. G.

745. Lubricated Plug-Valves. P- M ered ith . Petroleum , D ec. 1941. 4 (8), 180.—The 
plug-coek is the  o n ly  typ e  o f v a lv e  in  w h ich  m ach ined  surfaces a re  no t exposed to the 
d irect action  of line  flu id , an d  therefore possesses in h eren t advantages over other 
tvpes of v a lv e  from  the  standpo in t o f resisting  co rrosion  and  erosion. The old un- 
liib ricated  typ e  suffered from  the  d isadvantages o f l ia b i l it y  to  s tick  and to seize. By 
app lication of pressure lub rica tion  of co rrect design an d  th e  use o f a suitable lubricant 
these d isadvantages can  be overcom e an d  th e  v a lv e  sealed aga inst e n try  of line fluid 
between m achined  surfaces. T h e  lu b rican t shou ld  be in e rt in  th e  service handled, 
capable o f w ith stand ing  the  service tem pera tu re , and  possess th e  requisite viscosity 
to m ake it  effective as a sealing m edium . P ressu re  lu b r ic a t io n  has made possible the 
use of p lug-valves on services ca lling  fo r test pressures u p  to  1500 lb. per sq. in. and the 
build ing  of va lve s  up  to  30 in . bore. T h e  u n iform  d ispersion  of lubricant over the 
contact surfaces w ith o u t d isto rtion  of th e  va lve-b o d y  b y  reason of excessive lubricant 
pressures is of great im portance. D iss ip a tio n  o f lu b r ican t into the line should also be 
avoided. L u b r ica tin g  svstem s an d  desirab le p rop erties  o f lu b r ic an ts  are discussed.

R. A. E.

746. Patents on Lubricants and Lubrication. T exaco  D eve lo p m en t Corp. E.P.
544,914, 4.5.42. A p p l. 30.3.40. P re p a ra t io n  o f a lu b r ic a t in g  oil adapted for crank­
case lub rication  in  intem al-eom bustion engines, and  consisting  o f a mineral lubricating 
oil, 0-1-2-0% b y  w e igh t of a p hosphatide  com pound  an d  0-1-2-0% by weight of a 
stannous soap selected from  the  group consisting  of stannous n ap h th en a te  and mineral- 
oil-soluble stannous su lphonates.

%
S tan d a rd  O il D eve lopm ent Co. E . P .  545,355,21.5.42 A p p l. 12.11.40. Preparation 

of a lub rican t consisting of an  oil-base stock, one o r m ore  com pounds fo r increasing 
the load-carrying ca p a c ity  of the  base-stock, such com pounds co n ta in ing  chlorine with 
or w ith ou t both  su lphur an d  phosphorus, and  a m in o r p ro p o rt io n  o f an  amine having 
attached  to  the  n itrogen  a t  least one a lip h a tic  o r  h y d ro x y  a lip h a t ic  group  containing 
an  isocyclic ring.

S tand ard  O il D eve lop m ent Co. E . P .  545.519, 1.6.42. Appl. 18.4.40. Production 
of lub rican ts consisting of a hyd ro carb o n  lu b r ic a t in g  o il and from 0-1 to 5 %  of an 
organo-phosphorus com pound consisting  o f a su b stitu ted  phosphine or diphosphine, 
in  w h ich  one o r m ore of the  hydrogens is rep laced  b y  a carbon atom of an organic 
group.

D . E .  B irg en . U .S .P .  2,278.762, 7.4.42. A p p l. 11.1.41. P re p a ra t io n  o f a lubricant 
consisting of a m inera l lub rica ting  o il and  less th a n  2 %  o f an  a c v la te d  d e r iv a tiv e  of an 
am ino -heterocyclic su lphu r com pound co n ta in ing  the  su lp h u r in  th e  r in g  an d  the amino- 
group as a side-chain.



A B ST R A C T S. 3 2 5  a

E .  S . H illm a n . U .S .P .  2,278,851, 7.4.42. A p p l. 9.9.39. P re p a ra t io n  of a n  an ti-w ear 
lu b rican t consisting  of a  m in e ra l lu b r ic a t in g  o il an d  sm all am oun ts  of a  free a lip h a tic  
unsatu rated  ketone h a v in g  a t  least ten  ca rbon  atom s, an d  an  an ti-w ear com pound 
w h ich  is su b s tan tia lly  non-corrosive un der lu b r ic a t in g  conditions. T h e  anti-w ear 
com pound con ta in s as its  a c t iv e  ing red ien t a  sem i-m etallic e lem ent capab le  of fo rm ing  
w ith  bearing  m eta ls  a llo ys  h a v in g  m e ltin g  p o in ts  su b s tan tia lly  low er th a n  the  said  
m etals.

R .  F .  Be rg stro m . U .S .P .  2,279,086, 7.4.42. A p p l. 23.9.40. P re p a ra t io n  of a 
lu b rican t su itab le  fo r in terna l-com bustion  engines w h ich  con ta in s d issolved  the re in  
0-25-5% of a  su lphonate  sa lt  an d  1 - 1 0 %  of a  su lphurized  ester h a v in g  a t  least ten  
carbon atom s com b in ing  a  m o n o h yd ric  a lcoho l w ith  a  m o no ca rbo x y lic  acid .

M . A . D ie tr ich . U .S . P .  2,279,560, 14.4.42. A p p l. 8.5.40. P re p a ra t io n  of a  
lub rican t consisting of a  m a jo r  p rop o rtio n  of a  v iscous h yd ro ca rb o n  o il an d  a  sm all 
p roportion of an  organic h yd ro x am ic  ac id  com pound selected fro m  the  group consisting 
of organic su lp honhydroxam ie  acids, the  ca rb o x y lic  esters an d  ethers of these acids, 
and  ca rboxylic  a c id  esters an d  ethers o f  organ ic h yd ro x am ic  acids.

M . A . D ie tr ich . U .S .P .  2,279,561,14.4.42. A p p l. 15.5.40. S tab iliz a t io n  of a  viscous 
petro leum  o il b y  in co rp o ra ting  the re in  a  sm all p rop o rtio n  of a condensation p rod uct of 
1 mole of an  a lip h a tic  p o lyam in e  in  w h ich  tw o  am ino-groups are p r im a ry  am ino-groups 
d ire c tly  a tta ch ed  to  d iffe ren t a lip h a tic  ca rbon  a tom s w ith  from  3 to  10 m oles of an  
a liphatic  a ldehyde  of a t  least th ree  ca rbon  atom s h a v in g  a t  least one hyd rogen  a to m  
on the carbon ad ja cen t to  the  - C H O  group.

D . R .  M e rr ill. U . S .P .  2,280,338, 21.4.42. A p p l. 23.12.38. P re p a ra t io n  of a  liq u id  
m inera l lu b r ica tin g  o il com position  con ta in ing  ab o u t th ree  fourth s of 1—2 -5 %  of an  
oil-soluble ca rb o x y lic  a c id  soap to  overcom e the  fo rm atio n  of g u m m y an d  resinous 
m ateria ls tend ing  to  ring-stick ing  in  h e a v y  service  in te rn a l com bustion  engines. 
The o il also con ta ins a  sm all p rop o rtio n  of a  ch lo rin a ted  aro m atic  com pound  co n ta in ing  
chlorine in  the  a ro m atic  ring  and  bo iling  above  600° F . ,  in  q u a n t ity  su fficient to o v e r ­
come the deposition o f h a rd  ca rbo n  beh ind  p iston  rings. T h e  o il is free fro m  ap prec iab le  
increase in  v is co s ity  o ve r the  o rig ina l oil.

C. E .  W ils o n . U . S .P .  2,280,419, 21.4.42. A p p l. 16.7.40. P re p a ra t io n  of a
lub rican t consisting  o f a  m in e ra l lu b r ic a t in g  o il, a  sm all p rop o rtio n  of a n  oil-soluble 
petro leum  su lphonate , an d  a  sm all p rop o rtio n  of the  sa lt of a  w e a k  non-carboxylic  
organic ac id ic  m a te r ia l h a v in g  an  ion iza tion  constan t no t exceeding  ab o u t 5 x  10~6.

R .  R e u te r. U .S . P .  2,280,450, 21.4.42. A p p l. 20.2.40. P re p a ra t io n  of a  lu b r ic an t 
consisting of a re la t iv e ly  large p rop o rtio n  of a  refined  h yd ro ca rb o n  o il and  in  in t im a te  
adm ixtu re  th e re w ith  a  re la t iv e ly  sm a ll am o un t of an  oil-soluble, w ater-inso lub le  
reaction p rod u ct of tr ic re s y l p hosph ite  an d  o c ty l phenoxy-ethanol to p reven t de ­
te rio ra tion  b y  ox idation .

G . D . B y r k i t ,  U .S .P .  2,280,474, 21.4.42. A p p l. 18.7.38. M a n u fa c tu re  of a
lub rica ting  com position  com pris ing  a  m a jo r p rop o rtio n  of an  o il h a v in g  lu b rica tin g  
characteristics and  a  m in o r p ro p o rtio n  of a m e ta l sa lt of an  organic a c id  co n ta in ing  an  
ester group elsewhere in  the  m olecu le.

G . D . B y r k i t .  U .S .P .  2,280,475, 21.4.42. A p p l. 10.7.40. P re p a ra t io n  of a
lub rican t com pris ing  in  co m b in a tion  a  m a jo r p rop o rtio n  of an  o il h a v in g  lu b rica tin g  
characteristics and  a  m ino r p rop o rtio n  of a  m e ta l sa lt o f a  hyd ro xy-ac id  the  h y d ro x y l 
group of w h ich  is esterified .

E .  W .  F u lle r .  U .S .P .  2,281,520, 28.4.42. A p p l. 18.2.39. P re p a ra t io n  of a
lu b rican t consisting  of a  v iscou s m in e ra l o il fra c tio n  an d  a  sm all p ro p o rtio n  of a 
paran itroso  d ia lk y l an ilin e  to in h ib it  deleterious effects of ox idation .

E .  W .  F u lle r .  U . S . P .  2,281,521, 28.4.42. A p p l. 8.10.40. P re p a ra t io n  of a
lu b rican t consisting  of a  v iscous h yd ro ca rb o n  o il and  a  sm all p rop o rtio n  of a  reac tio n  
product o b ta in ab le  b y  re ac tin g  su b s tan tia lly  equa l p rop o rtions of a  m ercap tan , an  
arom atic  am ine an d  fo rm a ldeh yd e . H .  B .  M .
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747. W artim e  Requirem ents io r  Asphalt. G . A bson . N at. Petrol. News, 18.2.42,
34 (7) R60.- I t  is assumed th a t  w ith  a t  least a  p a r t ia l p ro h ib itio n  of the  use of steel
for the reinforcing of concrete for road  foundations the  w a r  w il l  increase the demand 
for asphalt. T he  dem ands for new  m ilita ry  roads an d  fo r aerodrom e run-ways and 
tracks bring the ir ow n ex tra  dem ands. I t  is p o in ted  o u t th a t  the  flexible nature of a 
b itum inous carpet has a  special appeal w hen  the  dem and  fo r speed m a y  preclude the 
proper preparations of the  sub-grade. T y p ic a l specifications fo r b itum inous material 
used in air-field construction are g iven  un der the  fo llow ing  headings— H o t  m ix, cut 
back asphalt, seal coat, b itum inous em ulsion, and  ro ad  o il. H .  G.

748. Patents on Asphalt and B itum en . S tan d a rd  O il D e ve lo p m en t Co. E . P .  545,287,
19.5.42. A pp l. 4.9.40. M ethod  of p reparing  a  p av in g  com position  b y  m ixing a 
m ineral aggregate in  its  n a tu ra l state, or a fte r  d rench ing  w ith  w a te r , w ith  a  bituminous 
binding agent contain ing o ley lam ine. T h e  process is p a r t ic u la r ly  useful in  connexion 
w ith  aggregates w h ich  are ac id ic and/or h ig h ly  siliceous, an d  also w hen bituminous 
roads are la id  in  dam p or w e t places.

J .  C. Roed iger. U .S .P .  2,278,671, 7.4.42. A p p l. 10.10.39. M e th od  of producing 
a bitum inous bonding agent b y  b lending  a high-softening-point c rack in g  coil-tar with a 
re la tive ly  low  v iscos ity  crack ing  coil-tar p roduced  fro m  gas-oil an d  low-viscosity tars 
produced from  the crack ing  of crude petro leum . H .  B .  M.

A s p h a l t  a n d  B i t u m e n .

Special Products.
749. The Manufacture of Synthetic Rubber. G . B .  M u rp h y . N at. Petrol. News, 
34 (7) 18.2.42, R 5 1 -R56 .— T h e  a rtic le  deals in  a  v e r y  superfic ia l m an ner w ith  the manu­
facture of synthetic rubber from  bu tad iene and  styrene . T h e  a im  is to  produce 400,000 
tons p.a., and it  is estim ated  th a t  p rod uctio n  w i l l  reach  90,000 tons p .a . b y  the end 
of 1942. T he  essential features of the  process com prise  the  co-polymerization of 
butadiene and styrene in  the  presence of a  perox ide c a ta ly s t  to  fo rm  an  emulsion with 
water. T he  em ulsion is coagu la ted  w ith  ac id , w a te r  expressed, an d  the  coagulum 
m asticated b y  the m ethod of no rm a l ru b b er m an u fa c tu r in g  techn ique . T he  present 
cost of synthetic rubber is m uch  g reater th a n  th a t  of th e  n a tu ra l p roduct, but larger- 
scale production is expected to  reduce the  cost v e r y  co n side rab ly . H . G.

750. Patents on Special Products. S tan d a rd  O il D e ve lo p m en t Co. E . P .  545,293,
22.5.42. A pp l. 22.5.40. Process fo r the  c a ta ly t ic  isom erization  of norm al to iso- 
heptane wherein  the norm al hep tane is con tacted  w ith  a lu m in iu m  ch loride  or aluminium 
bromide. The conversion reac tio n  is ca rried  ou t in  the  liq u id  phase a t  pressures not 
above atmospheric.

Standard  O il D eve lopm ent Co. E . P .  545,412, 26.5.42. A p p l. 1.7.40. Process 
invo lv ing  contacting  a t  least one no rm a l para ffin  co n ta in ing  a t  least fou r carbon 
atoms per molecule w ith  an  isom erization ca ta ly s t  un d e r isom erization  conditions in a 
step-wire process. T he  reaction  is ca rried  ou t in  a t  least tw o  stages, and  a  temperature 
grad ient m ainta ined  betw een the stages. H .  B .  M .

Engines.
751. Pre-exhaust Gas-pressure Measurements for Indicating Diesel Engine Performance.
B .  H . Jenn ings and T . E .  Ja ck so n . Qas Oil Power, D ec. 1941, 36 (435), 269.— The 
use of the release pressure for ind icating  load  cond itions in  the  cy lind ers  of I .C . engines 
has been proposed, and an  in stru m en t devised  th a t  operated  e ffective ly  on this 
principle.

In  this paper the p rincip le  is exp la ined  an d  d eve loped  and  the  experim enta l pro­
gramme and data corroborating  the  idea are presented.

T he  problem  of experim enta lly  m easuring  the  pre-exhaust pressure is a  re la tive ly
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simple m atter, and  one a rrang em ent is illu s tra te d  in  a d iag ram  re la tin g  to a two-stroke 
cycle D iesel engine. A  series of tests w ere  ru n , us ing  th ree  u n i t s : (a ) a  four-cy linder 
single-acting 8 |  X  12 in . two-stroke-cycle D ie s e l;  (b) a  tw o -cyclin der 12£ x  13 in. 
single-acting crosshead typ e , two-stroke-cycle engine, an d  (c) a  s tan da rd  C .F .R .  
Diesel fuel-testing u n it . A l l  the  tests in d ica te d  th a t  there  w as a  defin ite  va lu e  of 
release pressure re la ted  to  the  b rake  and  in d ica ted  M .E .P .  being deve loped  b y  an  
engine a t  a  g iven  tim e. W i t h  the  m u lti-cy lin d e r engines, us ing  the  release-pressure 
readings as indexes fo r ba lanc in g  an d  ad ju s tin g  the  load  betw een  the  va r io u s  cy linders , 
was a  sim ple y e t  e ffective  m etho d  of con tro l.

A lthough release pressure showed a  defin ite  re la tio n sh ip  to  B .M .E . P .  fo r each 
p articu lar engine, the re  w as no  re la tio n sh ip  ap p a ren t betw een  the  three  d ifferen t 
engines. D . L .  S.

Coal and Shale.
752. Shale Oil Production in Russia. A n o n . Petrol. Times, 24.1.42, 46 (1161), 49.—  
The G d o v d is tr ic t is sa id  to  co n ta in  5 X  109 m e tric  tons of o il shale of o il con ten t 1 8 % . 
This d istric t is a t  p resent in  enem y hands. T w o  w ork ings capab le  of p roducing  
5 X  105 tons p .a. a re  in  operation , b u t in  the  1937-39 period  th e y  p roduced  o n ly  ha lf 
t his q uan tity . T h e  sam e d is tr ic t  has the  o n ly  low -tem perature  shale-oil p lan t. T h e  
petrol is said to  co n ta in  6%  S , an d  has to  be hyd rogenated . - H .  G .

753. A Technical Study of Transvaal Torbanite. S . L .  N eppe. J .  Inst. Pet., Ju n e  
1942, 28 (222), 194-108.— A s  an  adden du m  to  the  a u th o r ’s p rev ious p aper on  th is  
subject ( J .  Inst. Pet., F e b ru a ry  1941, 27 (208), 31) fu rth e r exp erim enta l resu lts are 
presented dealing w ith  pressure e x tra c tio n  of th e  to rb an ite . A .  H .  N .

754. Peat as Fuel. A n o n . Petroleum, J a n u a r y  1942, 5 (1 ), 11.—T h e  p o ss ib ility  of 
domestic u t iliz a tio n  of p ea t in  th is  co u n try  as a  fuel is un der consideration . A  b rie f 
review  of the fo rm atio n  of p ea t bogs is g iven  an d  the  p ea t resources of va rio u s  Eu ro p e an  
countries are su rveyed . I n  D e n m a rk , Sw eden , an d  E i r e  co m p le te ly  m echanized  
establishments fo r h a rve s tin g  the  p ea t an d  the  m an u fa ctu re  of b riq uettes  h a ve  been 
constructed. A l l  operate  on the  Peco  process. D itch e s  4 ft. deep, ab o u t 2 f t .  w ide, 
and up to a  m ile  in  leng th  are  cu t in  the  surface 50 ft. ap a rt. A  track- lay ing  tra c to r  
equipped w ith  a  cu tte r  8 ft . in  d iam ete r, su n k  ab o u t h a lf  its  d iam ete r in to  the  surface, 
is used for th is  purpose. T h e  d itches d ra in  the  bog m o is tu re  con ten t fro m  9 2 %  to 
88%  and a llow  the  surface to  tak e  h e a v ie r  w eights. T h e  surface is th e n  m illed  o ff to a 
depth of J  in . b y  a  long d ru m  of 2 J- ft. d iam ete r ca rry in g  cu tte rs  re vo lv in g  a t  about 
800 r.p .m . T h e  p ea t is  th ro w n  u p  b y  these cu tte rs  as a  pow der on the  surface, 
where i t  is a llow ed  to  rem a in  fo r some hours, depend ing on w ea th e r conditions, to d r y . 
The powder (m oisture  co n ten t 5 0 % )  is gathered  in to  ridges and  then  p laced  on  a  b e lt 
conveyer and  loaded  in to  tru cks , w h ich  d e liv e r  i t  to the  fa c to ry . T h e  p ow der is 
screened to rem ove tw ig s an d  fibrous m ate r ia ls  w h ich  are  used fo r steam -raising. T h e  
screened pow der is b lo w n  th ro u g h  ho t-w ater or steam -heated p ipes, v a r ia t io n s  in  
moisture con ten t of feed  being  com pensated  b y  b lend ing  b ack  w ith  p a r t ly  processed 
peat. T he  pow der passes th ro u g h  five  stages of d ry in g , an d  th e n  goes to  the  b r iq u e ttin g  
press. A  pressure of ab o u t 5 tons p e r sq. in . is ap p lied , an d  the  press is water-cooled 
to m a in ta in  a  tem p era tu re  lo w  enough to p reven t d am ag ing  the  b riq u e tte . A s  the 
harvesting  season is n o t longer th a n  6 m onths in  the  ye a r, the  fa c to ry  is designed to 
operate a t  a  low er ra te  th a n  th e  h a rve s tin g  section. S ta ck in g  an d  b lend ing  of the  
surplus pea t o b ta ined  d u ring  the  h a rve s tin g  requ ire  specia l care  to  avo id  overhea ting  
and to o b ta in  best resu lts d u ring  subsequent tre a tm en t. T h e  fin a l m o is tu re  con ten t 
of the b riquette  is 1 0 -1 2 % . T h e  b r iq u e tted  p ea t has a ca lo rific  v a lu e  of 8000-9000
B .T .U .  per cu. ft., b u t its  ra d ia t io n  v a lu e  in  an  open fire  is g iven  as 1 8 %  com pared  
w ith  coal a t  1 0 -1 2 % . E co n o m ic s  o f the  process an d  purposes to  w h ich  p ea t is app lied  
abroad are discussed. R- A .  E .

755. Producer Gas Developments in Continental Europe. A n o n . Petrol. Times, 
56 (1161), 24.1.42.— G e rm a n y  has th e  la rgest n u m b er of generato r gas operated  veh ic les, 
but progress in  Sw eden  has been rap id  ow ing  to  the  favo u rab le  fu e l su p p ly . I n  the 
m iddle of 1941 60,000 such  veh ic les  w ere  reg istered  in  Sw eden . T h e  firs t producer-
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gas ship is reported, and  D en m ark  is b u ild in g  a 3000-ton vessel to operate on gas from 
coal and coke. I n  G e rm an y  and  occup ied  countries 180,000 lorries were running on 
generator gas last year. D w in d lin g  supp lies of w ood  h a ve  prom oted the use of 
an thrac ite , peat, lign ite , e tc. T h e  fu e l su p p ly , in  general, has contro lled  the rate of 
developm ent, w h ich  has been slow  in  B e lg iu m , H o lla n d , F in la n d , and  Hungary. 
I n  F ran ce  progress has been considerab le, b u t ag a in  supp lies of wood and  sheet iron 
for the construction of k ilns cause d ifficu lties. H .  G.

756. The Fu tu re  of Road  Transport Fue ls . J .  D e vo n . Petroleum, Ja n u a ry  1942,
5 ( 1 ), 3 .— Fu tu re  possib ilities of some a lte rn a tiv e  fuels an d  p racticab le  applications 
in  war-tim e to existing  engines an d  veh ic les  are  discussed. Conversion to electric 
b a tte ry  operation of cars and  van s  h a v in g  a  d a ily  m ileage o f 30-50 m iles, replacing the 
engine and  gear-box b y  a n  e lectric  m o to r an d  con tro lle r, is feasib le, and  m ay  result 
in  economies. Charging of ba tte r ies  cou ld  ta k e  p lace  a t  n igh t, w hen demand for 
current is low . T he  m a in  ap p lica tio n  of producer-gas p lan ts  has been to transport 
vehicles and lorries. T h e  pow er o u tp u t o b ta in ab le  fro m  a  g iven  engine is appreciably 
low er than  w hen gasoline fuel is used, an d  fa lls  o ff d u ring  the  ru n  as the vo látiles are 
d riven  off from  the fuel in  the  generator. P la n ts  designed to  use charcoa l as fuel were 
found unsatisfacto ry  w h en  ru nn in g  on a n th ra c ite  or coke f u e l ; ad d itiona l filtration 
of the gas was essential. O w ners of large fleets o pera tin g  gas producers are making 
revisions to p lan ts as no w  m an u factu red  in  the  fig h t o f th e ir  operating  experience, 
so th a t im provem ents on present design m a y  be expected . C o rrect m aintenance of the 
generating and  f iltra tio n  p lan ts  is essentia l in  o rder to  a v o id  the  p oss ib ility  of damage 
to the engine. U n less used fo r fight d u ty  o n  f la t  roads, increase in  compression 
ratio  of the engine is necessary, and  change in  ax le  ra tio  m a y  also be required.

P o w er output on to w n  gas from  a g iven  engine is ab o u t 75—9 0 %  of th a t  obtainable 
on gasoline, b u t the  use of steel cy lind ers  to  store th e  gas un der pressure is not 
p racticab le  in  war-tim e. A  roof gas-bag co n ta in s su fficient gas fo r on ly  a 15-mile 
run. Increase of com pression ra tio  of the  engine to  g ive  im p ro ved  performance on 
tow n gas w ill adverse ly  affect runn ing  on gasoline. Sp ec ia l sparking-plugs are some­
times required to avo id  overheating  of engines ru n n in g  on  to w n  gas.

Steam  engines appear to offer poss ib ilities if  ad van tag e  is tak e n  of developments 
in  steam -driven e lectricity-generating  stations.

T he  use of creosote, ace ty lene , o r a lcoho l is  im p ra c ticab le  in  war-tim e, and the 
fu tu re  app lication  of these fuels is considered to  be lim ite d  fo r va rio u s  reasons. The 
use of m ethane appears to  h a ve  p rom ising  p oss ib ilities  in  the  fu tu re . Methane can 
be used in  compressed o r liquefied  fo rm  an d  ap p lied  to  ex isting  engines w ith  little 
or no m odification, or, a lte rn a tiv e ly , g reater p ow er o u tp u t cou ld  be obtained by 
increase in  compression ra tio  of the  engine. C e rta in  sewage-disposal w orks provide a 
read y  source of m ethane supp ly . A  new  p roposa l fro m  A m e rica , w here the system 
is a lready in  operation, is to ex tra ct m ethane  from  coa l deposits b y  horizon ta l drilling, 
insertion of pipe, and  ap p lica tio n  of va cu u m . V e r t ic a l p ipes co n ve y  the  gas to the 
surface, where i t  can  be liquefied. O n  the  average  ab o u t 1000 cu. ft . of methane is 
contained in  a ton of coal, so th a t  a  considerab le o u tp u t m ig h t be expected.

R .  A . E .

757. Conversion of Pe tro leum  O il-Bu rn ing  P lan ts  to Coal T a r  Fu e ls . A n o n . Petroleum,
December, 1941, 4 (8 ), 169.— I n  o rder to  conserve  ta n k e r  space th e  Pe tro leu m  Depart­
m ent, in  con junction  w ith  the  Pe tro leu m  B o a rd , has been pressing  su itab le  consumers 
to utilize a m ixtu re  of 5 0 %  creosote, 5 0 %  p itch  as fuel in  su b s titu tio n  fo r petroleum 
fuel. Considerable stocks of p itch  are  a va ilab le  fo r such use ow ing  to  cessation of 
exports to  the Continen t and  the  need fo r m a in ta in in g  ta r  d is t illa tio n  a t  the highest 
possible level. A fte r  using a ll a va ilab le  creosote the re  w i l l  be fu r th e r  supplies of pitch 
ava ilab le  for use te l quel. One of the  b iggest consum ers o f liq u id  fu e l in  the  country 
has used the m ix tu re  for steam  ra is ing  for a  considerab le  period , an d  reports satisfactory 
results from  the  techn ica l aspect an d  an  econom ic ad van tag e  a t  present-day fuel 
prices. Properties of creosote, p itch , an d  the  m ix tu re  a re  g iven  an d  com pared with 
those of petroleum  oils and  the  m ethod  of p rod uctio n  o f th e  creosote/pitch blend 
described. M ed ium  soft p itch  and  the  m ix tu re  fo r use as liq u id  fuels are  loaded at 
tem peratures of 200° C. and  about 120° C.. re sp ective ly , in to  road  and  ra il tank-waggons 
and in insu lated tanks rem ain  pum pab le  for 24 hr. o r longer.
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In  storage tan k s th e  com m on p ra c tice  is to  m a in ta in  a  tem p era tu re  b etw een  the  
flow ab le  and  b u rn in g  tem p era tu res— i.e., tem p era tu res a t w h ich  th e  fu e ls h a ve  v is ­
cosities R . I .  o f 3000 secs, an d  100 secs., re sp e c tiv e ly . F o r  m ed ium  p itc h  these te m p era ­
tures are 260° F . an d  392° F . ,  an d  fo r th e  m ix tu re  80° F .  an d  200° F .  In te rn a l o r 
ex tern a l h ea tin g  m a y  be ap p lie d , an d  th e  sto rage ta n k  an d  a ll p ipe-w ork sh ou ld  be 
free from  jo in ts  m ade w ith  ru b b er. D u p lic a te  pum ps are  recom m ended, an d  fu e l 
lin es th ro u gh o u t th e ir e n tire  len g th  sh ou ld  be lagged  w ith  in c lu s io n  o f e ith e r a  steam  
trace r lin e  o r e le c tric  h ea tin g  cab le . T h e  id e a l a rran g em en t is to  c ircu la te  th e  fu e ls 
b y  pum p th ro u gh  a  ring-m ain  p ast th e  b u rn ers an d  b ack  to  th e  sto rage ta n k , th e  
pum p ca p a c ity  being  a t le a s t doub le th e  b u rn er o u tp u t. T h is  ensures co rre c t o il 
tem peratu re  a t b u rn ers an d  assists in  m a in ta in in g  u n ifo rm  ta n k  tem p era tu res. 
A lte rn a tiv e ly , a  steam -jacketed  g ra v ity  feed-pipe fro m  ta n k  to  b u rn er m ay  be used. 
B o th  system s are  illu s tra te d . S team  ato m iz in g  b u rn ers a re  g e n e ra lly  used, an d  a 
recom m ended ty p e  is d escribed . W ith  creo so te-p itch  m ix tu re  p ressure je t and  
ce rta in  typ es o f low -pressure a ir  b u rn ers m ay  also  be used. I t  is im p o rtan t th a t th e  
burners shou ld  n o t h a ve  sm a ll o rifices, an d  b u rn er ca p a c itie s  u su a lly  range from  7 to  
80 gals, p er h r.

The use o f va lve s , filte rs , e tc ., m ade o f iro n  o r stee l is recom m ended, as som e ta r  
fuels exert a  s lig h tly  co rro s ive  a c tio n  on b rass an d  s im ila r non-ferrous m eta ls. T o  
avo id  p re c ip ita tio n  an d  a tte n d a n t d ifficu ltie s , ad m ix tu re  w ith  p etro leum  fuels shou ld  
be avo ided , an d  a ll tra ce s  o f such  fu e ls shou ld  be rem o ved  fro m  th e  system  w h en  
changing o ve r to  ta r  o ils . S p e c ia l p recau tio n s req u ired  to  a vo id  so lid ific a tio n  tro u b les 
w hen using  grade B  creosote (h ig h  p ou r p o in t) an d  sed im en ta tio n  tro u b les  w ith  creosote- 
p itch  m ix tu res a re  o u tlin e d . F o r  co n tro llin g  su p p ly  o f p itc h  o r creoso te-p itch  to  
burners, o rd in a ry  screw -dow n v a lv e s  a re  lia b le  to  becom e choked  w ith  d ep osit aro u nd  
the seating , an d  th e  use o f a  v a lv e  in  w h ich  flo w  is co n tro lled  th ro u g h  an o rifice  is 
recom m ended.

F u rth e r recom m endations a re  m ade in  co n n ectio n  w ith  th e  u tiliz a tio n  o f m ed ium  
soft p itch  in  the  liq u id  s ta te  and  of p u lve riz e d  h a rd  p itc h . R . A . E .

Econom ics and Statistics.
758. Biennial Report of Petroleum and Natural-Gas Division. Fiscal Years 1940
and 1941. R . A . C a tte ll, G . B .  Sh ea  an d  O th ers. U .S . B u re a u  of M in es. R e p o rt of 
In vestig a tio n s N o . 3616. F e b . 1942.— T h is  re p o rt sum m arizes p rogress m ade d u rin g  
the years 1940 an d  1941 b y  th e  Pe tro leu m  an d  N a tu ra l G as D iv is io n  o f th e  U n ite d  
Sta tes B u re a u  o f M in es to w ard s th e ir o b je c tive s  o f increased  co n se rva tio n  an d  b e tte r 
u tiliz a tio n  o f p etro leu m , n a tu ra l gas, an d  re la te d  resources th ro u g h  a  co-ord inated  
program m e of research . O w in g  to  th e  p resen t em ergency, m an y of th e  B u re a u ’s 
long-tim e research  a c tiv it ie s  h a ve  been cu rta ile d  an d  a tte n tio n  has n e cessa rily  been 
focussed as fa r  as p ra c tica b le  on p rob lem s associa ted  w i# i th e  needs o f n a tio n a l 
defence.

The  rep o rt is d iv id ed  in to  seven  m a in  sections, com p risin g  o il an d  gas d eve lo p m en t 
and p rod uctio n  research  ; p e tro leu m  ch e m istry  an d  re fin in g  ; p ipe-line tra n sp o rta tio n  ; 
chem ical an d  eng ineering  p rob lem s ; h e liu m  o p eratio n s ; w o rk  fo r o th e r G o vern m en t 
departm ents ; an d  v isu a l- ed u ca tio n  a c tiv itie s . D iscu ssion s o f p rob lem s lis te d  u n d er 
these head ings are  based  up on  sta tem en ts su b m itted  fro m  th e  fiv e  fie ld  h ead q u arte rs  
of the  d iv is io n .

P ro d u c tio n  research  d u rin g  th e  ye a rs  u n d er re v ie w  cen tred  aro u n d  m ethods fo r 
o b ta in in g  an d  in te rp re tin g  d a ta  re la tin g  to  su bsu rface p ressures an d  tem p era tu res 
and  the  p ro p erties o f re se rvo ir o il as a  m eans of an a lyz in g  re se rvo ir p erfo rm ance  ; 
co llec tio n  an d  an a lyses o f cores ; re la tio n  b etw een  d eclin e  in  re se rvo ir p ressure  and  
cu m u la tive  p ro d u ctio n  o f o il ; fa c to rs  in flu en cin g  th e  p ro d u c tiv ity  o f w e lls  ; fu n c tio n  
of w a te r in  o b ta in in g  m ax im um  o il re co ve ry  ; an d  th e  e ffe ct o f w ell-sp acing  on u ltim a te  
reco ve ry .

O f p a rtic u la r in te re s t in  th e  ch e m is try  an d  re fin in g  sectio n  is th e  d eve lo p m en t o f a 
sa tis fa cto ry  m ethod  fo r se p ara tin g  a sp h a lt in to  its  com ponents. T h e  m etho d  in vo lve s  :
( 1 ) p re c ip ita tin g  th e  asp h a lten es w ith  hexane an d  sep ara tin g  them  fro m  the4 iexan e- 
so lub le m a te ria l b y  cen trifu g in g  ; (2 ) d is tillin g  th e  hexan e fro m  th e  hexane-so lub le 
m a te ria l, d isp ersing  th e  resid u e  on  asbestos fib re , an d  e x tra c tin g  w ith  acetone to
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, „  . l l h ip , fra c tio n  (o ils  p lu s w a x e s ); (3 ) e x tra c tio n  o f the  residue from
obtain  an acetone- ^  ^ hexane-soluble fra c tio n  (re s in s ); (4 ) ex tractio n  of the
(2 ) w ith  hexane , 3) w ith  benzene to  g ive  th e  benzene-soluble fractio n  (light 
asphahcnes)1?  and  (5 ) e x tra ctio n  of th e  residu e fro m  (4 ) to  g ive  th e  pyridine-soluble

frac tio n  (h eavy  j ; . b ib lio g rap h y  of p u b lica tio n s  issued  b y  the Petroleum
^ T 0l f G a  D  Í  s[on during  the  y e L  1940 an d  1941, to g e th er w ith  a lis t of reports 

D iv is io n "o u ts id e  th e  B u re a u  o f M in es. H . B . M.

759 A g ricu ltu ra l Petro leu m  Fu e l Consum ption. K .  N . G ess Petrol. T im *s,18_4.42 
la  n i l v T  1 9 0 — W h e re  the  th ree  m a in  tra c to r fu e ls, gasolm e, kerosine, and Diesel 
ofl can com pete on an  equ al foo tin g  w ith  reg ard  to  tax es g aso line  is th e  m ore popular 
^ 1  b u t D iesel engines are ra p id ly  g a in ing  g round . In  E n g la n d  the  petro l taxes 

’ Z , ! «  of uetro l-engined  tra c to rs  p ro h ib itiv e , an d  kerosm e is the  principal 
S  C ank-case o il d ilu tio n  rem ains a  b ig  d isad van tag e  a tte n d a n t upon the use of 
kerosine In  U .S .A . and C anada, w here tax es are  re fu nd ed , m  w h o le  or m  part, on 
gasohne used fo r ag ricu ltu ra l purposes, d is tilla te  fu e ls rep resen t o n ly  a sm ah pro- 
D ortion of the to ta l. I t  is concluded  th a t th e re  is a  stro ng  case fo r p re fe ren tia l treatm ent 
For ag ricu ltu ra l tra c to r fu e l in  E n g la n d , b u t th a t th e  g rea te r fu e l econom y and un- 
p roved  perform ance of the  D iese l engine w a rra n t g rea te r a tte n tio n  bem g paidAo that
form  of tractio n .
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Source Beds of Petroleum. B y  P .  D . T ra sk  an d  H . W . P a tn o d e . P p . 566, 151 tab les 
and  72 figures. A m e rican  A sso c ia tio n  o f Pe tro le u m  G eo lo g ists, T u lsa , O k lah o m a, 
1942. P r ic e  §4.50.

A lth o u g h  o p in ions h a ve  been expressed  fro m  tim e  to  tim e  reg ard in g  th e  ch a ra c te r­
istics o f p etro leum  source beds, no  c r ite r ia  ap p ear to  be kn o w n  y e t w h ich  can  be 
ap p lied  d e fin ite ly  to  d em o n stra te  th a t a  g iven  bed  has been th e  seat o f o il fo rm atio n . 
T h e  d isco ve ry  an d  a p p lica tio n  o f su ch  c r ite r ia  are  n o t m ere ly  o f acad em ic in te re st, 
even  thou gh  la rg e  am o un ts o f o il h a ve  been  an d  are  being  fo un d  w ith o u t th is  
know ledge, fo r th e  fin d in g  o f n ew  o il fie ld s is becom ing in c re as in g ly  d ifficu lt, and  
dem ands th e  use o f a ll possib le  in fo rm a tio n  ab o u t th e  co n d itio n s n ecessary to  fo rm  
an  o il a ccu m u la tio n . T h e  search  fo r ce rta in  typ e s  o f s tru ctu re , a  p rocedu re w h ich  
has tended  to  d om in ate  th e  scene in  th e  p as t, takes cognisance o n ly  o f th e  fa c t 
th a t a  co m m ercia l o il accu m u la tio n  m u st h a ve  a  su itab le  trap p in g  fe a tu re  : b u t 
favo u rab le  s tru c tu re  alo ne  w ill n o t g u a ran tee  th e  presence o f an  o il a ccu m u la tio n  
unless th e re  is  also  an  o il source ro ck  fro m  w h ich  o il has been ab le  to  reach  th e  tra p .

In  1926 th e  A m e rican  P e tro le u m  In s titu te  in it ia te d  a p ro je c t fo r th e  s tu d y  of 
petro leum  source beds, an d  fo r a  p erio d  o f fiv e  y e a rs  an  in ve s tig a tio n  w as m ade of 
the  co n d itio n s o f a ccu m u la tio n  o f o rg an ic m a tte r in  deposits o f a  ty p e  s im ila r to  
those w h ich  a re  b e lie ved  to  h a ve  generated  o il in  th e  p ast. T h e  resu lts o f th is  w o rk  
w ere sum m arized  in  T ra sk ’s “  O rig in  an d  E n v iro n m e n t o f Sou rce  B e d s  o f P e tro le u m .”  
A  stu d y  o f an c ie n t sed im en ts fro m  th e  p o in t o f v ie w  o f o il fo rm atio n  w as begun in  
1931, in  co n ju n ctio n  w ith  th e  G eo lo g ica l S u rv e y  o f th e  U .S .A . “  So u rce  B e d s  o f 
Pe tro leu m  ”  sets o u t th e  re su lts  o f th e  te n  y e a rs ’ w o rk  on an c ie n t sed im ents.

T he  p rin c ip a l o b je ct o f th e  in ve s tig a tio n  w as to  d isco ver d iag n o stic c r ite r ia  fo r 
recognizing  o il source beds, b u t, as th e  au th o rs ad m it, th e re  is  no c e rta in ty  as to  
w h at is a source bed , an d  also  it  is d iffic u lt to  be sure th a t beds w h ich  h a ve  acted  
as sources o f p etro leu m  w ill re ta in  fea tu res d istin g u ish in g  th em  fro m  beds w h ich  
have n o t p erfo rm ed  such  a  fu n c tio n . H e n ce , th e  e n tire  s tu d y  has been based  on 
the assum ption  “  th a t sed im en ts s tra tig ra p h ic a lly  n ea r kn o w n  o il zones, in  g enera l, 
are b e tte r source beds th a n  those fa r  fro m  o il zones. . . . T h e  m etho d  o f ap p ro ach  
to  th e  p rob lem  has been  to  d eterm ine  se ve ra l p ro p erties  o f in d iv id u a l sam p les of 
sed im ents fro m  m an y  o il fie ld s in  m ost o f th e  o il-p roducing  reg ions o f th e  U n ite d  
S ta te s  in  o rd er to  a sce rta in  w h e th e r o r n o t a n y  o f these p ro p erties w ere  re la te d  to  th e  
d istance o f th e  sed im en ts fro m  kn o w n  o il zones. I f  co n sisten t d ifferences fo r 
in d iv id u a l p ro p erties  w ere  fo un d  fo r g roups o f sed im en ts in  se ve ra l reg ions, th e  co n ­
clu sion  w o u ld  be reached  th a t such  p ro p e rtie s  w ere  re la te d  to  th e  g en era tio n  o f o il.”

Som e 35,000 sam p les h a ve  been exam in ed , 32,000 being  w e ll sam p les an d  th e  
re st o u tcrop  sam p les. 14,000 sam p les w ere  fro m  C a lifo rn ia , 6000 from  th e  R o c k y  
M o u n ta in  area , 6000 fro m  th e  M id -C o n tin en t, 3500 fro m  E a s t  T ex as, 3000 fro m  
th e  A p p a la ch ian  a re a , 2000 fro m  th e  G u lf C oast, an d  500 fro m  W e s t T ex as. T h e  
subsurface sam p les cam e fro m  434 w e lls  d is trib u te d  am ong 150 fie ld s. 87 o f th e  
w e lls w ere a t S a n ta  F e  Sp rin g s , 49 a t E a s t  T ex as, an d  22 a t B u rb a n k , w ith  m an y  
o f the  rem a in in g  fie ld s rep resen ted  b y  o n ly  one w e ll. T h e  nu m b er o f sam p les fro m  
a  sing le w e ll ranged  from  2 to  o ve r 200. 36 o f th e  fie ld s w ere  in  T ex as, 35 in  C a lifo rn ia ,
23 in  W yo m in g , an d  th e  re st in  C o lo rado , O k lah o m a, P e n n sy lv a n ia , K a n sa s , W e s t 
V irg in ia , T .o n is iq ja , K e n tu c k y , N e w  Y o rk , O h io , M o n tan a , N eb rask a , N e w  M ex ico , 
and  M ex ico .

Cores, cab le-too l, an d  ro ta ry  sam p les w ere  em p loyed , w ith  th e ir  in h eren t d ifferen ces 
as regards d ep th  in d ica tio n s , degrees o f m ix in g , an d  p red o m in an t lith o lo g ic a l typ e s . 
G e n e ra lly  th e  an a lyses w ere  m ade on  sam ples fro m  in d iv id u a l ho rizon s, b u t com ­
p osite  sam p les w ere  used  fo r ce rta in  purposes. A t  firs t sam p les w ere  ta k e n  a t 
3—10 ft . in te rv a ls  fro m  se ve ra l w e lls  in  a  few  se lected  areas, in  o rd er to  fin d  th e  
g eneral ten o r o f th e  o rg an ic m a tte r an d  its  v e rt ic a l an d  la te ra l v a ria tio n s . S u b ­
seq u en tly  it  w as d ecided  th a t a  re lia b le  d e te rm in a tio n  o f th e  g enera l o rg an ic co n ten t 
and  o th er co n stitu en ts  o f th e  sed im en ts co u ld  be o b ta in ed  n e a rly  as s a tis fa c to rily

B O O K  R E V I E W .
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if  sam ples w ere taken  a t g reate r in te rv a ls , an d  so in  la te r  w o rk  sam ples w ere taken
a t 20-50 ft. in te rva ls . . , .  .  .

Som e or a ll o f e igh t p rop erties w ere exam ined  in  th e  sam p les : (1 ) o rganic carbon 
co n ten t; (2 ) red u ctio n  num ber, w h ich  is  a  m easure o f th e  q u a n tity  o f chrom ic 
ac id  th a t the sedim ents can  reduce un der g iven  co n d itio n s ; (3 ) n itro g en  con ten t; 
(4 ) assay num ber, w h ich  is a  rough m easure o f th e  v o la t ilit y  o f th e  organic con­
s titu e n ts ; (5 ) te x tu re ; (6 ) the  co n ten t o f b itu m in o u s su b stan ces; (7 ) co lour; 
and (8 ) the  ca lc ium  carbon ate  co n ten t. T h e  m ethods o f m ak in g  th e  above determ ina­
tions are described in  d e ta il, to geth er w ith  th e  lim ita tio n s  o f th e  m ethods and the 
resu lts g en era lly, as w e ll as on a reg io n a l basis. T h e  s ig n ifican ce  of the various 
s ta tis tica l in d ication s is d iscussed, fo r th is  is th e  basis o f th e  fin a l conclusions.

Fro m  the  basic d eterm ina tio ns o th e r q u an titie s  h a ve  been d erived  and studied, 
such as the  re la tiv e  v o la t ility — the  ra tio  o f th e  v o la t ilit y  to  th e  red u ctio n  num ber; 
the ra tio  of carbon  to  n itro g e n ; th e  n itro g en -red u ctio n  ra tio — th e  ra tio  of the 
n itrogen  con ten t to  th e  red u ctio n  n u m b e r; an d  th e  o x id a tio n  fa c to r— the ratio  of 
the carbon con ten t to  the  red u ctio n  num ber.

In  the reg ional stud ies the  a re a l and  v e rtic a l v a ria tio n s  o f th e  p rop erties are given, 
and  also the  re la tio n sh ip  o f the p rop erties to  th e  o ccu rren ce o f petro leum  on a 
stra tig rap h ica l and  on a  d istance basis. In  th e  firs t c la ss ific a tio n  each  sedim entary 
u n it w as p u t in to  one o f fiv e  classes : ( 1 ) p ro d u c tive — rm its in  w h ich  m ost of the 
sam ples w ere w ith in  200 ft . o f p roducing  zones ; (2 ) p ro b a b ly  p ro d u ctive— m ost of the 
sam ples w ith in  200 ft. o f zones w h ich  p roduce o il in  n e a rb y  areas, b u t no t in  the area 
of the sam p le ; (3 ) questionab le— u n its  200-500 ft . fro in  p rod ucing  or probably 
producing zones, o r w h ich  co n ta in  sm all show s o f o i l ; (4 ) b arren — m ost of the samples 
o ver 500 ft. from  the  p roducing  z o n e ; (5 ) gas— m ost o f th e  sam ples w ith in  200 ft. 
of p roducing  gas horizons o r strong gas-shows.

T he preceding c lassifica tion  in vo lve s  ce rta in  assum p tions, even  if  transform a­
tio n a l m ig ratio n  alone is considered. T h e  lo ca l s tra tig ra p h y  m ay  p rovide an ind ica­
tion  of the chances th a t it  is v a lid . I f  500 ft . o f sed im en ts w ith o u t an y interbedded 
horizon w h ich  cou ld  act as a re se rvo ir ro ck  o ccu r a d ja ce n t to  th e  producing horizon, 
it  is b y  no m eans ce rta in  th a t o il is m ore lik e ly  to  h a ve  been form ed in  the nearer 
200 ft. th an  in  the m ore d is ta n t beds. Fu rth e rm o re , it  w o u ld  h a ve  been preferable 
to avo id  the use of “  p ro d u ctive  ”  in  th e  nam es o f th e  classes, especially when in 
the succeeding d istance c lass ifica tio n  th e  te rm  an d  its  v a ria n ts  are used fo r the oil- 
producing horizons.

The n itrogen-reduction ra tio  w as also exam ined  on  a basis in  w h ich  the samples 
w ere grouped in to  ten  classes : ( 1 ) w ith in  th e  con fines o f th e  producing  zones; 
(2 ) 1-50 ft. above an o il zo n e ; (3 ) 51-200 ft. ab o ve  an  o il zo n e ; (4 ) 201-500 ft. 
above an o il zone ; (5 ) o ve r 500 ft. ab ove an  o il zone ; (6 ) 1-50 ft . below  an o il zone; 
(7 ) 51-200 ft. below  an  o il zone ; (8 ) 201-500 ft . b elo w  an  o il zone ; (9 ) over 500 ft. 
below  an o il zone ; (10) w e lls in  b arren  te rr ito ry . T h e  p rod ucin g  zones w ere divided 
in to  five  classes : ( 1 ) p ro d u ctive— a c tu a lly  p rod uce o i l ; (2 ) p ro b ab ly  productive—  
barren  in  w e ll sam pled, b u t p ro d u ctive  w ith in  50-100 m l. ; (3 ) show s— w e ll has shows, 
b u t is no t co m m ercia lly  p ro d u c tiv e ; (4 ) gas— w e ll y ie ld s  g a s ; (5 ) a  com posite of 
classes (1 ), (2 ), (3 ), and  (4 ).

The au tho rs’ fin a l sum m ary show s th a t acco rd in g  to  th e  s ta tis tic a l methods 
em ployed, o n ly  the  n itrogen-red uction  ra tio  show s a n y  d e fin ite  re la tio n sh ip  w ith  oil, 
b u t even th a t is no t abso lu te. S tu d ie s  based  on  th e  d istan ce  o f th e  sam ples from  oil 
zones show th a t the  ra tio  is lo w er n ea r o il zones th a n  fa r  fro m  them , b u t the  significance 
of a g iven  n itrogen-reduction  ra tio  depends on th e  area . C o nseq uen tly , a  considerable 
am ount of w o rk  m ust be done before th e  ra tio  can  be ap p lied . T h e  ra tio  appears 
to  be affected  b y  m etam orph ism , nearness to  th e  source of d e tritu s , an d  textu re. It  
cannot be used to  locate  fie ld s, being e sse n tia lly  th e  sam e w h e th e ro n  o r o ff favourable 
o il stru ctu re , and  it  seem s m ore su itab le  fo r reg io n a l in te rp re ta tio n  in  w ild ca t te rrito ry . 
T he ra tio  is of sign ificance o n ly  if  ap p lied  to  w e ll sam p les, an d  so it  is no t applicable 
u n til a test has been d rille d , an d  th a t w ill h a ve  h ad  to  be lo ca te d  b y  m eans of other 
c rite ria . I f  the  test is a  fa ilu re , b u t th e  va lu es  o f th e  ra tio  a re  suggestive , m ore wells 
w ill be needed before th e  tru e  s ig n ifican ce  o f th e  va lu es  can  be decided .

T he general range of th e  va lu es o f th e  n itro g en -red u ctio n  ra tio  seem s to  be 3 to 8, 
below  5 being a good ind ex , 6 encourag ing , 7 n o t v e ry  ho p e fu l, an d  o ver 8 un­
favou rab le , w ith  poor prospects w ith in  10—50 m l. in  th a t bed , b u t w ith o u t condemn- 
ing the beds above o r below .



B O O K  KKVXEW . 333  a

T h e  red u ctio n  num b er an d  th e  n itro g en  co n ten t h a ve  been used to  estim ate  th e  
organ ic co n ten t o f th e  beds b y  m u ltip ly in g  these q u a n titie s  b y  fa c to rs  w h ich  depend 
to  som e e x ten t on th e  a rea  in  q uestion . T h e re fo re , th e  v a ria tio n  in  th e  n itro g en  - 
red u ctio n  ra tio  is a fu n c tio n  o f th e  co n d itio n s w h ich  lead  to  in co n stan cy  in  th e  m u lti­
p ly in g  facto rs. Som e d iscussion  on th is  p o in t w o u ld  h a ve  been o f in te re st.

The  v o la t ility  (assay nu m b er) an d  ca rb o n -n itro g en  ra tio  tend ed  to  be h ig h er in  
p ro d u ctive  th a n  in  b arren  sed im en ts (A th y ’s and  P a tn o d e ’s te rm s), b u t th e  re la tio n ­
ships w ere n o t co n stan t, an d  so a re  o f lit t le  v a lu e  fo r p rosp ectin g . T h e  o rg an ic 
con ten t an d  co lo u r w ere  n o t fo un d  to  be re la te d  to  o il o ccu rren ce, an d  so it  is  co n ­
cluded  th a t th e y  are  n o t v a lid  c r ite r ia  fo r recog n iz ing  source beds. T h e  o rg an ic 
con ten t, carbon  co n ten t, re d u ctio n  nu m b er, n itro g e n  co n ten t, an d  re la tiv e  v o la t ility  
tended  to  be s lig h tly  h ig h e r in  sed im en ts n e a r o il, w h ile  th e  o x id a tio n  fa c to r tended  
to  be v e ry  s lig h tly  lo w e r, b u t th e re  w ere  m an y  excep tio ns to  these sta tem en ts. 
T he co lour v a rie d  d ire c tly / w ith  th e  o rg an ic co n ten t, b u t th e  re la tio n sh ip  depended 
on the  area an d  th e  coarseness. T h e  estim ated  o rg an ic co n ten t ran g ed  0-2-10% , 
the b u lk  o f th e  sam p les show ing  0 -4 -5 % . T h e  C a lifo rn ia n  sed im en ts w ere rich e st 
in  organ ic m a tte r, an d  th e  A p p a la ch ia n  sed im en ts th e  p oo rest. T h e  v a r ia tio n  o f 
the organ ic m a tte r w ith  d istan ce  seem ed to  depend on th e  a c t iv it y  o f d iastrop h ism .

In  v ie w  o f th e  som ew hat re s tric te d  p o ss ib ilitie s  in  co n n ectio n  w ith  th e  o b ta in in g  
o f sam ples, it  is  ex tre m e ly  d o u b tfu l w h e th e r th e  m ethod  o f a tta c k  an d  o f in te rp re ta ­
tio n  of the  o b serva tio n s ad o p ted  is cap ab le  o f y ie ld in g  a  so lu tio n  to  th e  p rob lem . 
W h en  an  o il com p any d rills  w e lls , th e  w e lls  are  in  ce rta in  v e ry  lim ite d  areas w h ich  
are b e lieved  to  be s tru c tu ra lly  fa vo u ra b le  fo r o il a ccu m u la tio n , an d  a p a rt fro m  those 
d rilled  p u re ly  fo r s tru c tu ra l d a ta  o r fo r sp ecia l purposes in  co n n ectio n  w ith  p ro d u ctio n  
m ethods, th e  w e lls  a re  d rille d  w ith  th e  o b je ct o f o b ta in in g  o il. H o w e ve r, m an y 
recognize th a t if  th e  geology is  su itab le , th e  o il p resen t in  th e  tra p p in g  p a rt of th e  
reservo ir ro ck  has n o t n ecessarily  com e fro m  th e  im m ed iate  v ic in ity  o f th e  ex istin g  
accu m ulation . In  ce rta in  cases th e  geo logy m ay  p o in t to  o il fo rm atio n  n e a rb y , 
e ith er above o r b elow  th e  a c tu a l a ccu m u la tio n , b u t in  o th e r cases th e re  is th e  
p o ss ib ility  th a t th e  o il has m ig ra ted  la te ra lly  th ro u g h  th e  re se rvo ir ro ck  to  th e  p o in t 
of accu m u lation , an d  hence th e  e ffe c tive  a re a  o f source b ed  m a y  be fo un d  ab ove 
or below  th e  re se rvo ir ro ck  som e d istan ce  la te ra lly  fro m  th e  s ite  o f th e  a ccu m u la tio n . 
Sam ples ob ta in ed  fro m  w e lls  as n o rm a lly  lo ca te d  w ill be fro m  th e  beds ab o ve  an d  
below  the  o il a ccu m u la tio n . T h e  p rep ond erance o f these ra th e r sp ecia lized  sam p les, 
and th e ir co n sid e ratio n  s ta tis tic a lly  w ith o u t due reg ard  to  th e  geo logy o f th e  in ­
d iv id u a l fie ld s can , th e re fo re , h a rd ly  be exp ected  to  lead  to  a  s a tis fa c to ry  re su lt.

A d m itte d ly , th e  p o s itio n  w ith  reg ard  to  sam p les is som ew hat d iffic u lt. T h e  
researchers h a ve  to  accep t th e  sam p les w h ich  a re  a v a ila b le , since th e re  are  no funds 
fo r the  d rillin g o f co n sid erab le  num bers o f w e lls  o ff s tru c tu re  a t p o in ts  w h ich  are 
u n lik e ly  to  y ie ld  o il, b u t w h ere  v a lu a b le  d a ta  on  source beds m ig h t be o b ta in ed  in  
some in stan ces. F ie ld s  w h ich  ap p ear ex tre m e ly  fa vo u rab le  fo r s tu d y  because 
a com plete p ic tu re  o f th e  g eo logy is  kn o w n , m a y  be a lre a d y  d rille d  up  an d  m ay  
have  no su itab le  sam p les a v a ila b le . In  o th e r fie ld s beds w h ich  m ig h t p ro v id e  
in teresting  d a ta  on source beds m a y  n o t be p en e tra ted  because th e y  lie  b elo w  th e  o il 
horizon sought.

In  th e ir fin a l p arag rap h  th e  au th o rs  n o te  th a t in  “  fu tu re  in ve stig a tio n s  . . . 
special a tte n tio n  cou ld  ad van tag eo u s ly  be g iven  to  sed im en ts w h ich , because o f th e ir 
s tra tig rap h ic  re la tio n s  to  k n o w n  o il zones, a lm o st c e rta in ly  are  source b ed s,”  a lth o u g h  
th e y  m ake no  m en tio n  o f re- in te rp re tin g  th e  la rg e  am o un t o f d a ta  a lre a d y  o b ta in ed , 
in  accordance w ith  th is  reco m m en d atio n . P ro v id e d  th a t ce rta in  typ e s  o f fie ld s 
are am ong those sam p led , re-ex am in atio n  o f th e  d a ta  in  co n ju n c tio n  w ith  th e  
d eta iled  g eo log ical p o ss ib ilitie s  reg ard in g  m ig ra tio n  an d  a ccu m u la tio n  m ig h t p ro ve  
ex trem ely  va lu ab le .

N o in d ic a tio n  is  g iven  o f th e  ty p e  o f o il concerned  in  th e  va rio u s  zones stu d ied , 
and  h a v in g  reg ard  to  th e  re cen t c la im s o f th e  a b ility  o f g eochem ica l w ell- logg ing  to  
d etect o il accu m u latio n s la te ra lly  o r ah ead  o f th e  d r ill, it  w o u ld  h a ve  been o f co n ­
siderab le in te re st to  h a ve  a n y  p ossib le re la tio n sh ip s  o f these o b se rva tio n s to  those 
described in  th e  p resen t vo lu m e d iscussed  fu lly .

T he vo lum e show s c le a rly  th e  enorm ous e ffo rt w h ich  has been expended  on  th e  
p ro ject o f fin d in g  d e te rm in a tive  c r ite r ia  fo r source beds o f p etro leu m , b u t th e  
fin a l re su lt is d isap p o in tin g , an d  u n d o u b te d ly  th e  au th o rs  fee l d isap p o in ted  to o .
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T here is, how ever, the  d is tin c t im pression  th a t h ad  th e  d a ta  been exam ined ’ 
con ju nction  w ith  the  geology o f the  fie ld s, th e  con clusions m ig h t have  been m m 
va lu ab le . A s the basic a n a ly tic a l d a ta  are  p resen ted  fo r each  sam ple in  a 113-n & 
tab le , readers w ith  a fla ir  fo r s ta tis tics , d e ta ile d  in fo rm a tio n  on th e  geology and oth 
featu res of the fie lds a va ilab le , and  am p le tim e  to  g ive  to  th e  stu d y, m ay be abT 
to  ob ta in  m ore defin ite  in fo rm atio n  con cern in g  th e  m easu rab le  ch aracteristics f 
source rocks th an  has been deduced in  “  Sou rce  B e d s  o f P e tro le u m .”

G. D . H obson.
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A u g u s t , 1942.
STAFF.

During the month of July, Mr. S. J. Astbury tendered his resigna­
tion from the position of secretary. This was accepted. Mr. F. H. 
Coe was appointed Acting Secretary of the Institute, taking up 
duties on 1st August, 1942.

HONOURS.
The King has approved the award to Major Percy R. Clark, 

R.A.O.C., of the Greek Distinguished Service Medal, conferred upon 
him by the King of Greece.

FORTHCOMING MEETINGS.
An interesting and widely comprehensive series of meetings is 

being arranged of which due notice will be given. It is hoped the 
first -will take place in September, and monthly thereafter.

CANDIDATES FOR ADMISSION.
The following have applied for admission to the Institute or 

transfer to another grade of membership, and in accordance with 
the By-laws the proposals will not be considered until the lapse of 
at least one month subsequent to the issue of this Journal, during 
which any Fellow, Member, or Associate Member may communicate 
by letter to the Secretary, for the confidential information of the 
Council, any particulars he may possess respecting the qualifications 
or suitability of any candidate.

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

The names of the candidate’s proposer and seconder are given in 
parentheses.
B a t t y e ,  A rth u r, C h a irm an , M essrs. D . B a t ty e  &  Son , L td . (N . L . Skilling ; 

E . E . M anning.)
B i s h o p , H e n ry  Jo h n , P e tro le u m  In sp e c to r, M essrs. B .  &  R .  R ed w oo d . (T F. F .

Je lJJs  ;  A. T. White.)
C ra g g , Jo h n  C o les, C h em ist, M essrs. C . C . W a k e fie ld  &  C o., L td . (E . A.

E vans ;  S . J .  M . Auld.)
G o t t e s m a x x , M a n fre d , T e ch n ica l Sa lesm an , Soco ny-V acu um  O il Co. (T ran s­

fer to Associate Member.)
M i t c h e l l , Jo h n , C h em ist, A tto c k  O il C o ., L td . (T . T . McCreath ;  J .  G. 

Annan.)



P o c o c k , N e v ille  R ic h a rd , A ss is ta n t O il S to cks Su p erin ten d e n t, T rin id a d

R , i r , t ° K . ‘™ « dh E & f - w i i u  z:W ,  ^  « * •

W ^ r a o f  S h ir le y , C h e 'ito l. R .A .S .C . ( « .  B r u m j  : J .  S .
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PUBLICATION OF STANDARD METHODS.
Work in connection with “ Standard Methods for testing Petro­

leum and its Products ” is in the hands of the printers and is 
expected to be published about the beginning of November next.

ARTHUR W. EASTLAKE, 
ASHLEY CARTER,

Joint Honorary Secretaries.
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WORTHINGTON-SIMPSON
P U M P S  F O R  PIP E  L IN E  
a n d  REFINERY SERVICE

Worthington-Simpson have had long Experience in 
designing and building special pumps to suit this service.

Power driven or Direct Acting Steam Driven Pumps for Crude 
Oil. G as Oil, Heavy W ax Distillate and Reflux. Residue and 
Blending duties, for both Atmospheric and Vacuum operation. 
High Efficiency Centrifugal Pumps for highest pressures and

temperatures.

Rotary Gear Pumps with Double Helical Rotors.

Steam Je t Air Ejectors.

De-Waxing and Heat Exchange Auxiliaries.

W O R T H I N G T O N - S I M P S O N  LTD. ,  N E W A R K - O N - T R E N T

S Y M O N S  “ J W ”  T Y P E  S C R E E N

This Screen has been specially designed fo r the handling of ro tary  
m ud; particu lar attention has been given to the vib ration  mechanism 
so that large capacities and accurate separation can be obtained w ith  
the minimum screening area. Its rugged construction make it 

easily transportab le .

u u a u a s a s
M A N U F A C T U R I N G  C O M P A N Y
B R O O K  H O U S E , P A R K  L A N E , L O N D O N , W .l
Telephone : Mayfair 3067-8 Cables : “  Nordberg London ”
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O I L  

P L A N T S  

C O M P L E T E

FOR:

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  and L O N D O N

Representing in Europe :

T h e  W in k le r - K o c h  E n g in e e r in g  C o ., U .S .A .
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t o  M a k &  th ¿  M A X I M U M  U S E  o j  ¿ l
M I N I M U M  O E  F U E L  , , , ,

f l W  Ü 9 \h & d ß A  (> lc m Ł  

m uli be, made 'AS GOOD AS N tW '

OXLEY CAN DO IT!
It is d ifficu lt to-day to obtain new plant fo r the storage 

of o il, petrol and o ther fuels, and there fo re  it is of 
greater im portance than ever to  make the fu llest 
possible use of existing  storage capacity. W h e re  
corrosion o r damage from  o ther causes has resulted in 

leakage, this must be rectified w itho u t delay in o rd e r 
that the maximum use may be made of fuel supplies. 

O x ley  Metal Su rgery—a highly specialised system  of 
arc welding— can save plant and keep it in com m ission. 

Help the national d rive fo r fuel econom y by consulting

O X L E Y
E N G IN E E R IN G  C D . L T D .

H U N SL E T . LEEDS lO

L o n d o n  O ffic e  : W in c h e s te r  H o u s e ,  O ld  B r o a d  S t . ,  E .C .2 . Telephone London Wall 3731. 'Crams: " Asbengpro. Stock, London."

@ )
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A n o H te/l...

LUMMUS
C R A C K I N G  U N I T

Acc&ated

îuA. one. 
afjtesi 1 8  

âcujA. o 
in itia l 'tun

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. JO N ES

Representing : THE LUMMUS COMPANY
70 Barn Hill, Wembley Park, Middlesex
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C O M P L E T E L Y  E N G IN E E R E D  IN  

E N G L A N D

For—

Atmospheric and Vacuum Distillation 
Gas Fractionation and Recovery 
Stabilisation
Chemical Treatment of Distillates 
Alkylation

etc., etc., etc.

F O S T E R  W H E E L E R  L
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.

T D .
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WHESSOE
S p e c ia l ly  d e s ig n e d

UNDERGROUND
TANKS

A complete range of designs 
to suit site requirements.

THE WHESSOE FOUNDRY & ENGINEERING 
COM PANY LIMITED

H E A D  O F F I C E ,  D A R L I N C T O N
L O N D O N  O F F I C E  ( T e m p o r a r y  A d d r e s s )  

P O T T E N  E N D  B E R K H A M S T E D ,  H E R T S .
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"We d r i l l e d  2 , 0 0 0  f e e t  ’ BEYOND', 
a n d  s t i l l  h a d  g o o d  p e r f o r m a n c e "

TWIN ENGINE 
MODEL S FEATURES
"Cardwell ' hve-speed, even 
ratio transmiasion dnve* to the 
drum and rotary table through 
fnctioD dutches.
F riction clutch e» ere air- 
controlled.
Air-controlled Hi-Speed dnve 
operatea outmde ol trans­
mission tor quick "kick-up" 
ol block. .
Power take-oH Inchon dutches 
are air-controlled.
Draw works can be moved 
complete without removing 
engines
When rotating, the drum may 
be engaged and the dnll pipe 
lilted without stopping the 
rotary table.
Dual saiety. sellenerginng 
brakes
Heat-treated brake Ganges 
have water-tTOugh lor quick 
oooiing
Sand line drum is available

nins HPS 600 (Supercharged) or "Caterpillar” D13000

EXPORT OFFICE 
570 L«sin,ton Av.nus 

Phone Plata 5-9385 
Cable Addieii "Caidileel" 

New yo.k City, N y

rARDWElLMFG.CO.INC
rOIMtlir A llttlll MODUCM MtO CO * O D m  I*>| C.V. a« .«»» austcil . wicJIta CABOSTIEL , MW roes

W ic h it * ,  K * n i  * *, U . S . A

Kindly mention this Journal when communicating with Advertisers.



T h e  ‘ H A R R I S O N ’ 
PURGING MACHINE
gives a supply of Inert G as 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 e x ­
tensively used for blanketing O il Storage  
Tanks and Vacuum  Filters in solvent 
de-waxing processes.

S A F E R  &  C H E A P E R  T H A N  S T E A M

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 s itive  re lia b le  and o il free  

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

e ff ic ie n tly . A b sence  o f in te rn a l co n tact 

en su res  long life , lo w  m ain tenance and 

co n tinuo us o p eratio n  o v e r  long p e rio d s .

Illustration shows o 
b a tc h  o f  B lo w e r s  
recently dispatched 
to an Oil Refinery

HEAD O F F IC E :  T U R N B R ID G E  • H U D D ER SFIELD  

L O N D O N  OFFICE : 119 V IC T O R IA  ST. • S.W.I
Also at 21 B EN N ETT ’S H ILL , B IRM IN G H AM  2. ^  , 85l

Telephone: Midland 6830. Telegrams “  Biprodeng," Birmingham. ^—'
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V A L V U L A R  /  
A R T H R I T I S !
If y o u  h a v e  p r e v io u s ly  had e x p e r ie n c e  o f V a lv e s  t h a t  g e t  
p e r io d ic a l ly  “ s e t  f a s t ”  in s h e e r  Im m o b il it y — th e n  y o u  w il l  
a p p r e c ia t e  t h e  c o m p le t e  f r e e d o m  o f  m o v e m e n t  a lw a y s  e n s u r e d  by  
t h e  A u d c o  p r e s c r ip t io n  fo r  all v a lv e  t r o u b le s ,  h e r e w it h  a tta c h e d  :

A u d c o  V a lv e s  m e e t  a ll th e
r e q u ir e m e n t s  o f th e  C h e m ­
ical In d u s t r y  by a w id e  
ra n g e  in  S ta in le s s  S te e l  
A c id - r e s i s t in g  b r o n z e s  —  
“  A u d c o lo y ,”  R e in fo r c e d  
E b o n it e  a n d  —  y e s  —  A L L -  
g la ss  c o n s t r u c t io n .

Write us for details.

-  L U , " ' * " t i “ n T  B r

No Sticking 
No Leakage 
No Corrosion

AUDLEY ENGINEERINGC°LT.D
N E W P O R T  • S H R O P S H I R E  • E N G L A N D
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