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I n tr o d u ctio n .

A b so lu te  capillary viscometers exist, capable of yielding high degrees 
of accuracy when the viscosity of the liquid to be measured is comparatively 
low. As the viscosity increases, the degree of accuracy decreases, due to 
the larger effect small errors in the measurements assume in the result. 
For instance, the change of viscosity with temperature is governed by the 
general approximate equation

y] =  A e BlT
where rj =  viscosity in poises,

T  =  absolute temperature,
A and B  =  constants,

B
or loge y] =  loge A +  y ;

Hence the magnitude of the change in viscosity with temperature is 
larger the larger the value of rj—a well-established fact. Thus when the 
value of r) is greater than, say, 20 poises, the viscosity may assume 100 per 
cent, increase on a drop of only 10° C. In other words, even when con
trolling the temperature of the bath to 0-05° C. the maximum error intro
duced in the viscosity measurement may be 0-5 per cent., due to temperature 
variation only. Even this loose analysis illustrates the need for elaborate 
precautions to be taken with the temperature control and measurement to 
ensure a reasonably accurate determination of viscosity in the upper ranges.

The general principles of operations taken in the apparatus were as 
follows : The liquid under investigation was forced through a horizontal 
straight glass tube while the pressure drop across the tube, the rate of flow 
of the liquid, and the temperature of the bath were recorded. The pressure 
was applied by means of compressed air passing through a regulator, and 
being further controlled by a leak-valve mercury regulator. The level of 
the outlet of the liquid was kept the same as the level of the inlet by a weir 
at the outlet and a constant-level arrangement at the inlet. The rate of 
flow was measured by letting the liquid flow into a reservoir and measuring 
the rate of flow of the displaced air. A calibrated flow-meter was used for 
the latter purpose. The temperature of the liquid was controlled and 
measured by controlling and measuring the temperature of the large bath 
in which the apparatus (including the flow-meter) was immersed.

Fig. 1 is a photograph of the general layout of the apparatus, before 
immersion in the bath. A compressor, not shown, filled the cylinder (1), 
through filter (2), with air under pressure. When the pressure was required,
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air was passed through regulator valve (3) and filter (4) to manifold (5). 
The manifold consisted of valves connecting the air to either a water, 
inclined-mercury, or vertical-mercury manometer and/or to a steel gauge 
(6) (the inclined manometer is not seen in the photograph) and to mercury- 
tube pressure regulator (7). The irregular variations in the pressure due 
to the regulator were damped by incorporating a packed cylinder between 
the manifold and mercury regulator (8). The other end of the manifold 
carried the air through a rubber hose (9) to a brass cylinder (10), which 
would be clamped over the inlet end of the viscometer—i.e., over the con
stant-level arrangement (11). This consisted of a reservoir of liquid 
inverted over the main inlet reservoir of the viscometer and, having two 
tubes, admitted liquid when the level fell. (Details of the viscometer and 
viscometer head are in Figs. 3 and 6, respectively.)

The liquid from the reservoir flowed through the tube (12) and over a 
“  sharp-edge ” weir (13) into the outlet reservoir (14). Air in (14) was 
displaced, and its rate of flow could be measured by flow-meter (15), which 
consisted of a capillary tube and an inclined toluene manometer, which 
measured the drop of head across the flow-meter capillary. The whole 
apparatus was immersed in the bath in a similar manner to thfe way it is 
shown suspended.

The temperature control is shown in Fig. 2, and will be discussed in a 
special section. ,

As the fundamental details of the design employed here are of paramount 
importance in assessing and controlling the degrees of precision and accuracy 
of the apparatus, the paper will consist merely of an extended analysis of 
these details. Thus any desired improvement may be accomplished by 
tackling the component or factor most readily adaptable to improvement.

The method and purpose of presentation may be better appreciated 
after the following special analysis :—

The viscosity is obtained from the formula
-PA 4

71 “  8 Ql
assuming the temperature is ideally constant and that no need exists to 
consider kinetic energy and Couette corrections,
where tj =  viscosity of liquid in poises;

P  =  pressure differential across the capillary in dynes/sq.cm.;
R =  radius of capillary in cm .;
Q =  rate of flow of liquid in capillary in c.c./sec.;
I =  length of capillary in cm.

By applying the methods of small corrections and approximations, 
found in every text-book on the Differential Calculus, it is known

8 7 1  =  W  8 P  +  %  8 Q  +  T i 8 1  +  I s  8 R

where 8t) =  overall error, or correction, in tj due to small errors 8P  in P, 
8Q in Q, etc.

07)
0-p =  differential coefficient of 7) with respect to P, assuming all 

other factors constant;



F ig . 1.

[ T o  f a c e  p .  42.
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S im ila r ly  | l | ?  a n d  are p a r t ia l d iffe re n tia l coefficients o f  v) w ith  respect

to  Q ,  I ,  an d  R .

s r . R i  n R * P  ^  n R * P  „  , t t ^ P  s „

s ”  =  m  ■ hP-  w r ■ 8(3 ~  w  ■S ! + w  ■ “ ■

or ^  =  § p _ s e _ &  s p
i) P  (3 Z +  R

Since th e  errors in  Q  an d  I  m a y  be dz 8 Q  an d  4 : 8 1 ,  resp ective ly , i t  fo llow s
th e n  th a t

Sr) 

i)

fo r a  m a x im u m  lim it in g  v a lu e . I n  o th e r w ords, th e  m a x im u m  fra c tio n a l
error in  v isco s ity  m easu rem en t w il l  be th e  sum  o f  th e  m a x im u m  fra c tio n a l
errors o f  pressure, ra te  o f  flow , a n d  le n g th  m easurem ents , p lus fo u r tim es  
th e  m a x im u m  fra c tio n a l e rro r in  rad iu s  m easurem ents . T h u s , assum ing  
th a t  each o f  th e  fo u r fac to rs  w as m easured  w ith  a  m a x im u m  fra c tio n a l e rro r  
o f x

i . e . ,  8 ( < f> )  =  x < f>

w here <f) =  fa c to r  m easured

th en  th e  e rro r in  v isco s ity  o b ta in e d  is 7/1).
I t  is im p o r ta n t  to  rea lize  t h a t  th is  analys is  is m e re ly  a s ta te m e n t o f  fac ts , 

and  n o t an  assum ption  to  be p ro ve d  b y  e x p e rim e n t. N o  check d e te rm in a 
tions o f  Tj a re  necessary i f  each o f  th e  fo u r fac to rs  has been  m easured  a n d  
contro lled , u n d e r con d ition s  id e n tic a l w ith  those ex is tin g  in  v isco s ity  
m easurem ent, a n d  checked b y  m easurem ents  to  m a x im u m  accuracy .

T o  th is  analysis  m u s t be ad d ed  th e  sho rt analys is  on  te m p e ra tu re  effects  
a lread y  discussed. T h u s , th e  sub jects  o f  th is  re p o r t w ere  d iv id e d  in to  :—

(1) T e m p e ra tu re .
(2 ) Pressure.
(3) F lo w -m e te r .
(4 ) V is c o m e te r tu b e .

T e m p e r a t u r e .

A  ta n k  o f  w e ld ed  steel w as con structed , 3 f t .  X  2 f t .  X  1 f t . ,  w ith  a large  
glass w in d o w  in  th e  fro n t . T h e  b o tto m  a n d  sides, e xcep tin g  th e  w in d o w , 
were in s u la te d  to  a  th ickness o f  3 inches b y  a special asbestos ins u la tin g  
cem ent con ta in e d  in  a  w ooden  e x te r io r . T w o  im m ers ion  la m p -h ea te rs  
( H  in  F ig . 2 ) w ere used to  h e a t an d  m a in ta in  th e  te m p e ra tu re  o f  th e  b a th ,  
th e  heaters  being  co n tro lled  e le c tr ic a lly  b y  m e rc u ry  re g u la to r A ,  a c tu a tin g  
a re la y  sw itch  w hen  th e  te m p e ra tu re  ten d ed  to  rise.

T h e  re g u la to r o pera ted  th e  tw o  heaters s im u ltan eou sly . T o  increase  
th e  ra te  o f h ea tin g  th e  w a te r  in  th e  b a th , an  in d e p e n d e n tly  o p era ted  large  
h ea te r w as used d u rin g  th e  h ea tin g  p erio d  o n ly .

I t  w as essential to  keep  th e  te m p e ra tu re  id e a lly  u n ifo rm  th ro u g h o u t th e  
b a th , desp ite  th e  exposed to p  an d  fro n t. S tir re r  C ,  ro ta te d  b y  a  m o to r  
w h ic h  is n o t show n, w as con structed  w ith  tw o  vanes, th e  u p p er vane  fo rc in g  
th e  w a te r u pw ard s  an d  th e  lo w er vane  d ow nw ards. T h e re  was no observable
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différence in  th e  tem j/c ra tu re  betw een a n y  tw o  points  a t  a u y  tirne. i be 
w a te r  then  was a i  a  u n ifo rm  tem p é ra tu re .

Tests were n e x t  perform ed upon Ih e  constaney o f  tire te m p é ra tu re . I 
inco rp ora tio n  o f  tb e  constant-Jevel a rra n g e m e n t (AT, H )  m a in ta in ed  ih e  level 
o f  tb e  b a tii con stan t a t  a il j/e rio d * and e lim in ated  tb e  tro u b le  ol s lig h t  
te m p é ra tu re  fisc o ver long péri ods. J t was o n ly  neeessary tb a t  tb o  tu b e  
leadlng to  J C  le t  w a te r ilow  a t  tb e  ra te  o f  a  d ro p  a second.

T hu s, w ith  tbese arrangem ents  tb e  tem p é ra tu re  o f  tb e  batb  could  be 
m ain ta in cd  con stan t to  i  0  0 J ' ( } .  fo r a n y  p eriod , p ro vid ed  tb e  te m p é r
a tu re  was a t  Jeast sorne 1 0 ' 0 .  above room  te m p é ra tu re . T o  be ab le  to  
w ork a t  room  o r low cr tem pera tu res , tu b e  I )  was inco rp ora i* d , ru n n ing  
fresh w a te r from  th e  ta p  tb rougb  a  coil in a coo lirig -batb  / /  to  a  p o in t ju s t  
above tb e  upper blades o f  tb e  s tirre r in tb e  batb . Jn o rd er to  keep tb e  
levé) in tb e  batb  a t  a con stan t b e ig b t, sypbon tu b e  F ,  o l J-ineh non  pipe, 
was used. T o  s ta r t  th e  sypbon, w a te r-p u m p  / f  was k e p t ru n n in g  e o n tin u - 
ously in to  tb e  w ater-seal 0'. T b e  o n ly  req u ire rn en t in e on e truc ting  th is  self- 
o pera ting  syphori tu b e  was tb e  cond ition  tb a t  tb e  b e ig b t of tb e  l/end in tbe  
sypbon from  tb e  level o f  tb e  w a te r in th e  batb  sbould be sm aller th a n  the  
b e ig b t o f  th e  suction tu b e  M  f r o m  th e  level o f  tbe  w ater-seal in 0'. Tests  
showed tb a t  ftooding was im possib le  w ith  th is  a rra n g e m e n t.

W ith  iee surrounding  th e  cooling-eo il tem p era tu res  o f  10' C. l/e low  room  
tem p éra tu res  could be easily  m a in ta in e d  to  Jt 0 -0  J ' C.

CONC'I.IJMION ON TKMI'KHATUKK CONTKO/..

T h e  a rrang em ents  o) Fig. 2 were neeessary and  suffie ien t t o  keep  the  
te m p é ra tu re  o f  tb e  batb  (an d  hence o f  a n y  o b je e t c om ple te ly  su b m erg 'd  in 
i t  fo r  a  reasonable p erio d ),

( J ) u n ifo rm  a t  a il po in ts  o f  th e  b atb  ;
(2 ) co n s tan t tri :J: 0 -01 '' C . m a x im u m  d é v ia tio n .

T b e  iow est tem p é ra tu re s  tested were 10 0 ,  wben tb e  room  te m p e ra tm e  
was a  b ou t 2 0 ' C ., and tb e  b igbest tem p é ra tu re  was .40-00 C. - fo r  fea r of 
th e  gJass c ræ k in g .

Assurning tb e  v iseo s ity  w ould  change by 100 js-r cent. per 1 0 ' t  risc or 
fa l), tben  tb e  m a x im u m  fra e tio n a l e rro r,

J00
=  . 7 7  /  O-OJ - 0-1 p er cen t.

■ri J0 *

'ib is  e rro r appeared to  be reasonable, considering  tb ' e x t /a  prm  au lions 
nece;->.ary to  reduee it ,  and v*a>. accepted as in é v ita b le  in  m easurem ents of 
h igb  viseosity coefficients,

PirKSSUKK.

Pressure on tb e  jn le t  end of tb e  visoom eter was suppjied by a com presser 
w bieb  stor<*J b igh-pressure a ir  in tb e  c y lin d er (J ) <Fig J J, and from  th è m e  
tb rougb  tb e  m an ifo ld  to  a brass cy linder s urro um ling  tb< glass ;< aervoir. 
A ir  was filtered  firs t a t  tb e  suc-lion end and  tb e n  a t  th e  outkrt of tbe m r /e  
pressor, tben  tb rou gb  tb e  jn le t  to  tb e  c y lin d e r (2 ) and again tb ro u g b  tu fs;
(4 ). These filte r»  eonsistcd of brass cy lind ers  eontarning  f« I l  a t fa/tb  in le t  
and o u tle ts  and  ‘ / M / m  w ool in  betwoeri. Fm aJIy th e  jn le t to  *j,< g l* *#  
réservo ir o f tb e  a p p a ra tu s (F ig s . 4 and 0) consisted of a  .-maJI bole m tJ < -j,.
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w h ich  w as a lw ays  covered  b y  w ra p p in g  a fine  s ilk  c lo th  a ro u n d  i t .  I t  was  
assum ed th a t  no  solid  p a rtic le  cou ld  e n te r th e  o il reservo ir w ith  these  
precautions.

T o  s u p p ly  a ir  a t  co n stan t pressure to  th e  v isco m eter tw o  reg u la tors  w ere  
used. R e g u la to r  (7) w as used w hen  th e  pressure w as fro m  10 cm . w a te r  to  
5 0  cm . m e rc u ry , b y  f illin g  th e  long  glass tu b e  w ith  w a te r  o r m e rc u ry  u p  to  
th e  necessary leve l. T o  e lim in a te  th e  sm a ll in e v ita b le  flu c tu a tio n s  o f  
pressure due to  th e  fo rm a tio n  a n d  release o f  bubbles, th e  brass c y lin d er (8) 
w as p acked  w ith  c o tto n  w oo l a n d  in co rp o ra te d  betw een  th e  b u b b le r and  
th e  reservo ir. W i t h  th is  a rra n g e m e n t th e  pressure w as m a in ta in e d  
c o n s tan t to  th e  accu racy  o f  th e  read ing  on th e  m an o m eter. F o r  h ig her 
pressures th a n  50  cm . o f  m e rc u ry  th e  d ia p h ra g m  re g u la to r (3) w ith  th e  
d a m p e r (4) w as fo u n d  sufficient. T h u s  th e  pressure w as k e p t  co n stan t to  
th e  accuracy  o f  th e  read ing  th ro u g h o u t th e  ran ge  deem ed necessary fo r  
a n y  v is co s ity  m easurem ents lik e ly  to  be m et.

T h e  lo w e r l im it  to  th e  pressure to  be used w as set b y  th e  accuracy  o f  
read ing  th e  scale. A s  a  m m . scale w as used, 0-25 m m . w as considered th e  
h ighest accuracy  o f  read ing  possible. T hu s, to  ensure th a t  th e  e rro r o f  
read ing  d id  n o t  exceed 0-25  p e r cen t., th e  low est pressure perm issible  was  
100 m m . o f  w a te r . L o w e r pressures eould, o f  course, be used b y  an  inc lin ed  
w a te r  m a n o m e te r; b u t  i t  w as n o t  considered safe to  assume th a t  th e  
flu c tu a tio n s  due to  b u b b lin g  cou ld  be neglected  w ith  such lo w  va lues o f  
pressures w ith o u t fu r th e r  e labo ra te  precautions. A g a in , flu c tu a tio n s  in  
th e  h y d ro s ta tic  h ead  in  th e  reservo ir its e lf  w o u ld  assume la rg e r p ro p o rtio n a l 
errors w ith  lo w er va lues o f  pressure th a n  100 m m . w a te r . T h e  v e rt ic a l 
w a te r  m a n o m e te r w as used, there fo re , to  reco rd  fro m  100 m m . u p  to  900  
m m . w a te r .

T h e  u p p e r l im it  fo r pressure w as set b y  th e  fa c t  th a t  th e  v a r ia t io n  o f  
v isco s ity  w ith  pressures u su a lly  begins to  assume a  considerable va lue  
above fiv e  atm ospheres. T h u s , th e  l im it  w as set a t  300  cm . m e rc u ry , and  
w as considered safe. T o  m easure th e  h ig her pressures a steel gauge was  
used— a fte r  d e ta ile d  s tu d y  o f  its  b eh a v io u r w as m ade.

F o r  in te rm e d ia te  pressures, an  in c lin ed  m e rc u ry  m a n o m e te r w as used to  
m easure pressures b etw een  60  a n d  150 m m . o f  m e rc u ry , a n d  a v e rt ic a l 
m a n o m e te r fo r  m easurem ents b etw een  130 an d  9 00  m m . m e rc u ry . T h e  
m an om eters  a n d  gauge th u s  o verlap p ed  to  ensure concordan t readings  
w h en  th e  read ings w ere tra n s fe rre d  fro m  one to  th e  o ther.

I n  in c o rp o ra tin g  a n d  using th e  m an o m e te r, each p o in t o f  th e  analysis  o f  
th e  sources o f  e rro r e n u m era ted  b y  B a rr  1 w as s tu d ied  an d  a ll  necessary  
precautions  tak e n .

T h e  b ac k  pressure e x e rte d  b y  th e  flo w -m e te r on thes o u tle t  o f  th e  v isco
m e te r  h ad  to  be considered. T h e  in c lin a tio n  o f  th e  flo w -m e te r m a n o m e te r  
w as 1 : 16-6. T h e  liq u id  used w as to lu en e . T h e  correc tion  ap p lie d  was  
e q u a l to  (0 -0 5 6 # ) m m . w a te r , w here  x  w as th e  read in g  in  m m . on th e  
f lo w -m e te r .

T h e  steel gauge w as c a lib ra te d  b y  th e  m akers  in  cm . o f m e rc u ry . W h e n  i t  
w as tes ted , h ow ever, even  a t  re la t iv e ly  lo w  pressures, a g re a t e rro r w as  
e v id e n t. S e ttin g  th e  zero  p o in t to  re a d  c o rre c tly  on  th e  gauge, i t  w as  
fo u n d  th a t  th e  e rro r in  read ing  w as progressive ly  g re a te r ;  th u s , th e  gauge  
h a d  g rea tes t e rro r w here  i t  w as m o s tly  needed— i . e . ,  a t  h ig h e r pressures. 
T h e  a rtific e  w as th e re fo re  fo llo w e d  o f se tting  i t  to  re a d  c o rre c tly  a t  100 cm .



m ercu ry  and  c a lib rating  i t  over th e  en tire  range o f  5 0 -3 0 0  cm . m ercu ry . 
Since the  gauge w ill n o t be used below  90  cm ., th is  a rra n g e m e n t m ad e  i t  
possible to *have  low  p ro p o rtio n a l errors b o th  w here  th e  gauge w as m o stly  
used (9 0 -1 5 0  cm .) and  also w here th e  h ig her values o f  pressures m ade the  
bigger errors a t  th e  upp er range p ro p o rtio n a te ly  sm aller. C a lib ra tio n  
shows th a t  w h ils t th e  m ag n itud e  o f  th e  d ifference betw een  th e  gauge read ing  
and  the  correct pressure is considerable betw een  2 00  an d  3 00  cm ., th is  
difference is p ra c tic a lly  con stan t— to  0-5  p er cent. T h e  curves fo r  the  
various calibrations were p lo tte d  on one c h a rt o f  50  X  50  inches, a n d  i t  was 
seen th a t  a ll th e  points  fe ll s u b s ta n tia lly  on one curve . T h e  c a lib ra tio n  
was m ade against an  absolute m e rc u ry  m a n o m ete r, 3 m etres  len g th , on 
d iffe ren t days and  b y  tw o  persons.

I t  was fou nd  th a t , p ro v id e d  a c a lib ra tio n  c h a rt be con structed  fro m  a 
great m a n y  points  o f c a lib ra tio n  and  a lw ays  used in  c o n ju n c tio n  w ith  the  
gauge, th e  e rro r o f pressure read ing  need n o t be g re a te r th a n  1 p e r cent., 
tak in g  a ll sources o f errors in to  account.

A  s im ila r conclusion has been reached  w ith  reg ard  to  th e  w a te r , inclined- 
m ercury , and  v e rtic a l-m e rc u ry  m anom eters  w h e n  read ings w ere  ta k e n  on 
a ll three s im ultaneously  an d  com pared  w ith  each o th e r— i . e . ,  m a x im u m  
error in troduced  in  th e  v iscosity  m easurem ents due to  a ll causes o f errors 
in  th e  pressure m easurem ent shall n o t be g re a te r th a n  1 p er cent.

In  v iscosity m easurem ent b y  th is  m e th o d  th e  g rea tes t cause fo r  e rro r is 
in  regulating  and  m easuring  th e  pressure. T h e  e rro r due to  im p erfec t 
pressure reg u la tion  an d  m easurem ent is te n  tim es  as g re a t as th e  e rro r due 
to  th e rm a l sources. T hu s, u p  to  th is  p o in t, i t  ca n n o t be expec ted  th a t  the  
m ethod  can g ive a v isco s ity  m easurem ent w ith  a g re a te r ac c u rac y  th a n  1 
per cent., even i f  a ll o th er sources o f  d iscrepancies w ere  co m p le te ly  e lim in 
ated . T h is  expla ins th e  need fo r  e labo ra te  p recau tion s  to  be ta k e n  in  the  
tem p era tu re  re g u la tio n  an d  m easurem ent a n d  flo w -m e te r construction , 
calib ration , and  use. T o  h ave  reduced  th e  e rro r in  th e  pressure regu la tion  
and  m easurem ent to  less th a n  a  m a x im u m  o f  1 p e r cent, w o u ld  h ave  m eant 
the  in co rp ora tio n  o f  u n w ie ld y  an d  in tr ic a te  re finem ents , w h ich  w ou ld  not 
be com patib le  w ith  th e  n a tu re  an d  scope o f  th e  w o rk .

F l o w -M e t e r .

F ig . 3 shows th e  a rran g em en t o f  th e  flo w -m e te r , w h ic h  w as com plete ly  
im m ersed in  th e  b a th . T h e  disp laced a ir , a fte r  go ing  th ro u g h  a  w a te r-tra p ,  
passes throu gh  th e  c a p illa ry  to  th e  atm osphere . T h e  pressure d ro p  across 
the  c ap illa ry  is read  on th e  to lu en e  in c lin ed  m an o m e te r. Benzene was 
tr ie d  firs t, b u t i t  i ja s  fo u n d  to  e v a p o ra te  ra p id ly , necessita ting  frequ ent  
refilling . To luene w as fo u n d  an  id e a l liq u id  fo r  th e  purpose.

T h e  flow -m eter was r ig id ly  connected to  a  brass fra m e , w h ich  was sus
pended b y  tw o  brass rods fixed  r ig id ly  to  th e  side o f  th e  ta n k . B y  e x p e ri
m en t i t  was p roved  th a t  th e  se tting  o f  th e  m a n o m e te r w as th e  same in  
every  case, w hen  th e  flo w -m e te r w as ta k e n  o u t o f  th e  b a th , em p tie d , dried, 
and refilled. B y  th is  a rran g em en t b o th  th e  in c lin a tio n  an d  th e  tem p era tu re  
o f the flow -m eter w ere there fo re  a c c u ra te ly  con tro lled . T h e  a ir  flow ing  
through  the  in s tru m e n t w as a lw ays  100 p e r cent, s a tu ra te d  w ith  w a te r  
vapour. A n a la r to luene was used th ro u g h o u t fro m  one b o ttle . N o  change  
in  the ca lib ration  curve  could  be d etec ted , even w hen  “  te c h n ic a lly  p ure  ”

4 6  NISSAN : THE DEVELOPM ENT OF A CAPILLARY VISCOM ETER—
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to luene w as tr ie d . T h u s  b o th  th e  m a te r ia l flow ing  a n d  th e  f lu id  used fo r  
m easuring  th e  pressure d ro p  w ere o f  co n stan t p roperties .

T o  d erive  th e  cu rve  o f  c a lib ra tio n  i t  w as decided  to  c a lib ra te  th e  flo w 
m e te r u n d er id e n tic a l cond itions  w h ic h  w o u ld  e x is t in  v isco s ity  m easu re 
m en t. T h e  set o f  exp erim en ts  u n d e rta k e n  are o u tlin e d  here.

F ig . 4  shows th e  c a lib ra tin g  a rran g em en t. T h e  purpose w as to  p ro v id e  
a constan t ra te  o f  flow  o f  a ir  fro m  an  app a ra tu s  s im ila r to  th e  v isco m ete r  
th ro u g h  th e  flo w -m e te r a t  tem p e ra tu re s  w h ic h  cou ld  be a c c u ra te ly  m easured  
a n d  k e p t constan t. T h e  c a lib ra tin g  ap p a ra tu s  consisted o f  tu b e  A  w i th 
d raw in g  w a te r  fro m  th e  b a th  an d  some 3 inches b elow  th e  surface fro m  a  
space inc lu ded  in  tu b e  B ,  w h ich  w as open a t  b o th  ends. T h u s  th e  w a te r

w ith d ra w n  w as clean b a th -w a te r  a t  th e  te m p e ra tu re  o f  th e  b a th . B y  using  
th e  b a th -w a te r , a  con stan t le v e l fo r  in le t  pressure w as assured. A t  th e  
t im e  o f  ta k in g  th e  read in g  th e  s tirre r w as stopped  m o m e n ta r ily  to  p ro v id e  
a  s tead y  head . T h is  p rac tice  w as th ere fo re  fo llow ed  in  v isco s ity  m easure
m ents.

T h e  w a te r  was w ith d ra w n  fro m  A  th ro u g h  syphon  C  in to  th e  nozzle  D ,  

w h ich  d ischarged in to  a n  N .P .L .  c a lib ra te d  b u re tte  E .  T h e  b u re tte  h ad  
a  c a p a c ity  o f  10 c.c. T h e  to ta l  e rro r o f  th e  b u re tte  c a p a c ity  w as less th a n  
0 -2  p e r cent. T h e  a ir  d isp laced  passed th ro u g h  tu b e  F  to  th e  flo w -m e te r . 
B y  ra is ing  o r lo w erin g  th e  o u t le t  le v e l o f  th e  nozzle  a n d  fix in g  i t  v e r t ic a lly  
a t  a n y  one pos itio n , th e  head  d r iv in g  th e  w a te r  th ro u g h  w as v a rie d , a n d  
hence th e  ra te  o f  th e  flo w  o f  w a te r  w as v a rie d . A  c lip  w as p laced  on  th e  
ru b b e r tu b in g  lead ing  to  th e  nozzle  to  s ta r t  o r stop th e  flo w  b y  th e  syphon  
a c tio n .

E x p e rim e n ts  w ere  m ad e  to  d e te rm in e  w h e th e r th e  flo w  w as con s ta n t o r



n o t. S ta rtin g  th e  flow  below  th e  10-c.c. m a rk , th e  t im e  was ta k e n  as zero  
a t  10-c.c. m a rk , and  read  a t  e v e ry  1-c.e. m a rk , th e  w a tc h  being  stopped  a t  
th e  zero-c.c. m a rk . T h e  ra te  o f flow  was th e n  ca lcu la ted  o ver in te rv a ls  o f  
t im e  ta k e n  to  f ill  5, 6, 7, 8, 9 , an d  10 c.c., resp ective ly , s ta rtin g  a t  d iffe re n t  
m arks. A n  unsteadiness o f  flow  w o u ld  be revea led . I t  w as n o t considered  
sufficient th a t  th e  flo w -m e te r reg is tered  a  s tead y  head , as th e  s e n s itiv ity  o f  
th e  flo w -m e ter was u n kn o w n .

4 8  N ISSA N  : THE DEVELOPM ENT OF A CAPILLARY VISCOM ETER—

I t  w as fo u n d  th a t  fo r  vo lum es filled  g rea te r th a n  8 c.c. th e  flow  results  
w ere  con s ta n t. H e n c e  i t  w as concluded  th a t  th e  d e v ia tio n  observed over 
th e  sm a lle r vo lu m es fille d  w ere  due to  im p e rfe c t observations, a n d  n o t to  
th e  u n s te a d y  n a tu re  o f  th e  flo w  o f  w a te r  in  th e  syphon. I t  w as also m ade  
obv iou s  t h a t  ta k in g  th e  t im e  fo r  10 c.c. to  be filled  u p  w o u ld  y ie ld  m ore  
a c c u ra te  resu lts , o r a t  least as accurate , as G auss’s m etho d  fo r  averaging  
th e  ra te  o f  flow  fo r  d iffe re n t in te rv a ls . H ence , in  a ll fu r th e r  experim ents
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th e  t im e  to  f ill  10 c.c. w as m easured  b y  s ta rtin g  a n d  stopp ing  th e  s to p -w a tch , 
an d  an  average o f  a  n u m b e r o f  such m easurem ents  w as considered to  be 
th e  t im e  o f  f lo w  o f  10 c.c. o f  a ir  th ro u g h  th e  flo w -m e te r.

W h e n  p o in ts  w ere  p lo tte d  on a  g rap h  h av in g  “  ra te  o f  flow , c .c .” fo r  an  
abscissa an d  “  head  lo s t ”  fo r  o rd in a te , these w ere  fo u n d  to  he on  a s tra ig h t  
line  fo r  each one te m p e ra tu re . T h e  scale o f  th e  c h a rt  w as la rg e  (50  X  50  
inches) in  o rd er to  p lo t  th e  p o in ts  w ith  an  ac c u rac y  a t  least eq u a l to  those  
o f th e  readings.

S im ila r resu lts  o b ta in e d  a fte rw a rd s  y ie ld e d  p o in ts  w h ic h  fe ll on th e  same  
line  w ith in  0 -5  p er cent. T o  m a k e  c e rta in  th a t  th e  resu lts  w ere  rep ro du c ib le , 
th e  to lu en e  w as e v a p o ra ted  u n d er v a c u u m  a t  30 -0 0 ° C ., th e  flo w -m e te r  
rem oved  fro m  th e  b a th , a n d  th e  jo in t  b etw een  th e  reservo ir o f  th e  flo w 
m e te r an d  c a p illa ry  tu b e  b ro ke n . F re s h  to lu en e  w as p u t  in , an d  th e  flo w 
m e te r assem bled a n d  fix e d  aga in  in  th e  b a th . T h e  flo w -m e te r w as le f t  fo r  
3 hours in  th e  b a th  a t  30 -0 0 ° C ., th e  c a lib ra tin g  assem bly  w as jo in e d  to  i t ,  
th e  syphon s ta rte d , an d  th e  flo w -m e te r co m p le te ly  re c a lib ra te d . T h e  
c a lib ra tio n  curves w ere  s tra ig h t lines, a n d  fe ll on  th e  p rev iou s  ones.

A l l  th e  s tra ig h t lines passed th ro u g h  th e  o rig in . T h e re fo re  one p o in t on  
each line , passing th ro u g h  th e  m a x im u m  n u m b e r o f  p o in ts  d e te rm in e d  a t  
th a t  tem p e ra tu re , represents th e  chara cte ris tic  o f  th e  flo w -m e te r a t  th a t  
tem p e ra tu re . T h e  fo llo w in g  fo u r p o in ts  w ere  th u s  d eriv ed  fo r  th e  flo w 
m e te r :—

T em p era 
tu re , °  C .

“  H e a d  
lo s t.”

R a te  o f flow , 
c.c./sec.

C h a ra c te ris tics  o f flow -m eter 
a t th a t tem p era tu re .

15-00 250-0 0-1115 1 d iv . =  0-0004460 c.c./sec.
20-00 250-0 0-1095 1 d iv . =  0-0004380 c.c./sec.
25-00 250-0 0-1079 1 d iv . =  0-0004316 c.c./sec.
30-00 250-0 0-1057 1 d iv . =  0-0004228 c.c./sec.

F ig . 5 is a  p lo t  o f  these fo u r p o in ts , a n d  i t  is seen th a t  a  s tra ig h t fine  
passes fa ir ly  w e ll th ro u g h  th e m . T h u s , th e  s tra ig h t lin e  in  F ig . 5 w as  
ta k e n  to  represent th e  chara cte ris tic  o f  th e  flo w -m e te r in  p re ference  to  a n y  
o f  th e  fo u r curves o b ta in e d  in d iv id u a lly . T h e  d iffe rence  b e tw een  th e  
s tra ig h t fine  an d  th e  in d iv id u a l p o in ts  o b ta in e d  is m a x im u m  a t  25° C ., 
w here  i t  is 9 in  4310 o r 0 -2  p er cent.

A  check c a lib ra tio n  a t  20 -0 0 ° C. gave a m a x im u m  d e v ia tio n  fro m  th e  
v a lu e  o b ta in ed  fro m  th e  line  o f  F ig . 5 o f  0 -48  p e r cent, a n d  an  average  
d e v ia tio n  o f  0-35 p er cent.

H en ce , i t  w as accep ted  th a t  w ith  th e  a rran g em en ts  a n d  p recau tion s  
described fo r  th e  te m p e ra tu re , pressure, a n d  flo w -m e te r em p lo y e d  in  th is  
ap p ara tu s , a m a x im u m  e rro r o f  1-6 p er cent, m a y  ap p e a r in  v is co s ity  
m easurem ents, th is  m a x im u m  e rro r being in d e p e n d e n t o f  th e  v isco m ete r  
itse lf. I n  o th e r w ords, even  i f  th e  v isco m eter tu b e  a n d  reservo irs  c o n tr i
b u te d  no e rro r a t  a ll, a  v isco s ity  m easu rem en t ta k e n  b y  th e  a p p a ra tu s  m ig h t  
be 1-6 p e r cent, in  e rro r. O f  course, th e  average e rro r w ill  be o f  a  sm a lle r  
d im e n s io n ; as in  th e  a n a ly t ic a l m e th o d  o f  fin d in g  th e  m a x im u m  possible  
erro r, th e  w o rs t con d ition s  are  assum ed to  be o p e ra tin g — i . e . ,  th e  errors  
are a d d itiv e . I n  p rac tice , th e re  is a  ten d en c y  fo r  th e  errors  to  cancel each  
o th e r to  a g re a t e x te n t.
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F ig . 5.

T h e  V is c o m e t e r  T u b e .

T h e  v iscom eter used is show n in  F ig . 3. T h e  essential p a rts  o f a visco
m e te r o f th is  ty p e  are  : (1) a  reservo ir fo r  h o ld in g  liq u id  a t  th e  in le t  o f the  
tu b e , (2) a long, n a rro w  tu b e , an d  (3) a reservo ir fo r  h o ld in g  liq u id  a t  the  
e x it  end  o f  th e  tu b e . T h e  la s t p a r t  w as m ad e  to  h o ld  600  c.c. o f  l iq u id  and  
to  h ave  an  in le t  fo r  th e  liq u id  an d  an  o u tle t  fo r  th e  d isp laced  a ir. The  
conical end  o f  th e  v isco m ete r tu b e  w e n t in to  an  en larged  space, so th a t  the  
liq u id  w e n t d ire c tly  in to  th e  reservo ir. T h e  a ir  o u tle t  w as connected  to  the  
ilo w -m e te r in le t  v ia  a w a te r -tra p , w h ic h  also a c ted  to  s a tu ra te  th e  a ir  w ith  
w a te r  va p o u r a t  a ll tim es , a n d  th u s  d u p lic a te  th e  c a lib ra tio n  conditions.

T h e  v iscom eter tu b e  its e lf  w as designed to  be used in  m easuring  the  
viscosity  o f liqu ids  possessing a  coeffic ient o f  v isco s ity  ran g in g  betw een  10 
and  750 poises. T h e  lim ita tio n s  im posed  w ere : (1) no  g re a te r pressure 
th a n  300 cm . m e rc u ry  should  be re q u ire d  to  p roduce a  ra te  o f  flow  o f 0-01 
to  0-25 c.c. p er second, w ith  th e  m o st viscous liq u id  to  be u sed ; (2) no 
low er pressure th a n  100 m m . w a te r  should  be re q u ire d  to  p roduce ra te  o f 
flow  suffic ien tly  low  to  be m easured  b y  th e  flo w -m e te r (0 -0 1 -0 -2 5  c.c. per 
second) w hen  th e  lig h te s t liqu ids  are s tud ied , o f  a p p ro x im a te ly  10 poises;
(3) th e  ra tio  o f len g th  to  rad ius  o f tu b e  should  be a p p ro x im a te ly  100. 
A fte r  t r ia l  ca lcu lations h ave  been m ade a  tu b e  o f  25 0  m m . len g th  an d  0-26  
m m . rad ius  was specified.

W ith  th is  tu b e  and  rates o f flow  lim ite d  to  0-01 an d  0-25  c.c. p er second, 
i t  became im possible to  h ave  tu rb u le n t  flow  in  th e  tu b e  even  i f  w a te r  was  
used as th e  flow ing m ed iu m — o f one centipoise v iscosity .
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A g a in , considering  th e  k in e tic  energy  correction , i t  w as fo u n d  th a t  i t  w as  
neg lig ib le.

T h is  fa c t  is im p o r ta n t, as th e  v a lu e  o f  m  varies  w ith  th e  ty p e  o f  ap p ro ach  
an d  e x it  ends o f  th e  tu b e . W i t h  th e  conclusion reached  i t  becam e im 
m a te r ia l w h e th e r square o r bell-shaped  ends should  be in c o rp o ra te d  in  th e  
tu b e , p ro v id e d  th e  le n g th  o f  th e  tu b e  w as su ffic ien tly ' d e te rm in a b le  b y  
d ire c t m easurem ents.

T h e  C o uette  correc tion  fo r  end  effects w as th e  n e x t  fa c to r  considered. 
T h is  is u su a lly  in c o rp o ra te d  as an  added  le n g th  to  th e  a c tu a l le n g th  o f  th e  
tu b e , th e  correc tion  being a  c e rta in  ra t io  o f  th e  rad ius , th u s

I \ —f- 71CL
w here  V  =  corrected  le n g th  to  be in c o rp o ra te d  in  th e  Po iseu ille  fo rm u la , cm .

I  =  a c tu a l le n g th  o f  tu b e , cm . 
a  —  rad iu s  o f  tu b e , cm . 

n  =  a  fac to r .

T h e  correc tion  a m o u n ted  to  some 0-6  p e r cent, o f  th e  le n g th , an d  hence  
could  n o t  be n eg lec ted ; th is  necessitated, how ever, th e  d ire c t m easu re 
m ents o f th e  tu b e . C e rta in  o th e r considerations m ad e  i t  m o re  a p p ro p ria te  
to  ta k e  th e  le n g th  as m easured  a n d  assum e th e  correc tion  to  be in c o rp o ra te d  
in  th e  v a lu e  o f  th e  rad ius . T h e  m e th o d  a d o p te d  here  w as to  m easure  
a c c u ra te ly  th e  le n g th  o f  th e  tu b e , a n d  th e n  to  c a lib ra te  th e  tu b e  w ith  o il, 
a n d  th u s  o b ta in  a m ean  h y d ra u lic  rad iu s  w h ic h  w o u ld  in c o rp o ra te  a ll 
corrections a u to m a tic a lly . T h e  reasons fo r  th is  p rocedure  w il l  be a p p a re n t  
fro m  th e  fo llo w in g  discussion.

T h e  tw o  ch ie f item s  to  be considered in  designing th e  in le t  reservo ir a n d  
th e  o u tle t  end  o f  th e  v isco m ete r tu b e  w ere : (1) th e  h y d ro s ta tic  h ead  a n d  
(2) surface-tension  effects. These w ere  b o th  solved in  a p ra c tic a l m a n n e r  
b y  in c o rp o ra tin g  a co n stan t h ead  a rra n g e m e n t a t  th e  in le t  a n d  a re la t iv e ly  
sharp  w e ir a t  th e  o u tle t . T h u s  b y  fillin g  th e  v isco m eter reservo ir a n d  sus
pend ing  th e  en tire  assem bly on th re e  a d ju s ta b le  rods, th e  levels  in  th e  in le t  
and  o u tle t  o f  th e  tu b e  w ere  m ade th e  sam e, a n d  hence a n y  surface ten s ion  
effect was e lim in a te d . T h is  w as checked b y  suspending th e  v isco m ete r a n d  
ad ju s tin g  th e  lengths o f  th e  rods so th a t  no flow  to o k  p lace  w h e n  no  pressure  
w as app lied . B y  closing th e  o u tle t  end  o f  th e  flo w -m e te r c a p illa ry , th e  
to lu en e  in c lin ed  m a n o m e te r a c ted  as a m o st sensitive le a k -d e te c to r. T h u s , 
b y  observing th a t  n o t th e  shghtest increase in  pressure in  th e  o u tle t  reser
v o ir  to o k  p lace, th e  v isco m eter w as assum ed to  h av e  th e  tw o  levels  a t  th e  
in le t  an d  o u tle t  th e  sam e. T h e  le v e l o f  th e  liq u id  a t  th e  w e ir  w as v is u a lly  
observed.

T h e  fin a l d iff ic u lty  was to  design a “  co n s tan t ’ ’ -head  a rra n g e m e n t w h ic h  
g ave no  im p o rta n t  flu c tu a tio n s . A f te r  some six a tte m p ts  on designs s im ila r  
to  th e  p resent one, th e  a rra n g e m e n t show n w as fo u n d  to  be e n t ire ly  sa tis 
fa c to ry . F ig . 6 is a  d e ta ile d  d ia g ra m  o f  th is  a rran g em en t.

M easu rin g  a  rad iu s  o f  0 -26 -cm . tu b e  a c c u ra te ly  to  th e  fo u rth  s ig n ifican t 
figure w as im p ra c tica b le  w ith  th e  u sual m e rc u ry -th re a d  procedure , re q u ir in g  
m u ch  m o re  e lab o ra te  m ethods. F u r th e r , even  th is  co n s ta n t-h ea d  a rra n g e 
m e n t, w h ich  gave no  signs o f  f lu c tu a tio n  in  pressure a t  th e  in le t , m u s t o f  
necessity p ro v id e  a s lig h tly  f lu c tu a tin g  head . These fac ts  w ere  responsible  
fo r  c a lib ra tin g  th e  tu b e  w ith  a l iq u id  o f  a  k n o w n  v isco s ity . T h u s , a ll th e  
sm all errors w o u ld  be com bined  in to  one, a n d  be ta k e n  in to  c on s idera tion



a u to m a tic a lly . H ence , i t  was decided to  ta k e  th e  N .P .L .  v is co m e try  as a 
s tan dard , and , b y  using an  o il tested  b y  th e  N a t io n a l P h y s ica l L a b o ra to ry  
as a ca lib ra tin g  o il, fin d  th e  o ve ra ll accuracy  o f  th e  ap p ara tu s . 1  he o vera ll 
m a x im u m  erro r m inus 1-6 'per cent, gives th e  m a x im u m  e rro r due to  f lu c tu a 
t io n  in  head and  o th er in c id e n ta l errors.

T h e  fo llow in g  experim ents  w ill  illu s tra te  th e  use an d  ac c u rac y  o f  the

v iscom eter. _ _
T h e  v iscom eter w as c leaned w ith  c leaning ac id , th e n  w ashed  w ith  w a te r, 

a n d  fin a lly  w ith  abso lute a lcoho l an d  d ra in e d  d ry . B y  a p p ly in g  suction  
to  th e  o u tle t  end o f  th e  reservo ir, a ir  w as sucked in  th ro u g h  a  fine silk  
c lo th , w h ich  co'vered th e  a ir  in le t  to  th e  v isco m ete r ( s e e  F ig . 6 ). T he
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v isco m ete r w as d rie d  w ith  a ir  fo r  a  p erio d  o f  2 4  hours . (N o  sm ell o f  alcohol 
cou ld  be observed  a fte r  th a t  p e rio d .) T h e  v isco m ete r w as th e n  suspended 
o v e r th e  u p p e r cross-bar o f  th e  b a th  (as show n in  F ig . 1), an d  th e  outlet 
connected  to  a  tw o -w a y  ta p , m a k in g  con nection  to  th e  a tm osphere  o r the  
f lo w -m e te r  in le t  as necessary. T h e  u p p e r c y lin d e r o f  th e  in le t  reservoir 
w as rem o v e d , th e  ta p  opened to  th e  atm osphere , a n d  a ir-fre e  o il poured  
in to  th e  in le t  reservo ir, s low ly , to  a v o id  tra p p in g  a ir-b u b b les  in  th e  visco
m e te r  tu b e , u n t i l  th e  o il w as n e a r ly  a t  th e  le v e l o f  th e  w e ir.

T h e  ground-g lass s to p per o f  th e  u p p er p o rtio n  o f  th e  con stan t-h ead  
a rra n g e m e n t w as rem o ved  an d  o il p ou red  th ro u g h  th e  large e n try  tu b e  u n til  
th e  c y lin d e r w as a lm o s t co m p le te ly  filled . T h e  g ro un d  s to p per w as th en  
rep laced  an d  th e  c y lin d e r in v e rte d  t i l l  th e  o il d ra in e d  fro m  b o th  th e  long, 
enclosed tu b e  an d  th e  e x te rn a l w ide  tu b e . T h e  c y lin d e r w as rep laced  over



th e  reservo ir, a n d  th e  springs a tta c h e d  to  th e  hooks ; thu s , th e  u p p e r an d  
low er p ortio ns  o f  th e  c o n s tan t-h ead  a rra n g e m e n t w ere  assem bled. A  sho rt, 
s to u t w ire  w as th e n  th ru s t  th ro u g h  th e  hole in  th e  side o f  th e  rese rvo ir an d  
engaged th e  loop  in  th e  w ire  h o ld in g  th e  s topper. W i t h  a  th ru s t  d o w n 
w ards, th e  s topper w as re m o v e d  fro m  its  socket, a n d  o il flow ed  to  th e  
reservo ir u n t i l  th e  le v e l rose to  th e  edge o f  th e  w id e  o u te r tu b e . F lo w  
stopped a t  th is  p o in t.

W h e n  a  th ic k  o il is used, i t  is proposed n o t to  use th e  c o n s tan t-h ead  
arrang em ent, b u t  to  p lu g  th e  hole  in  th e  reservo ir a n d  f i l l  th e  reservo ir to  
th e  to p . A s h ig h er pressures w i l l  be req u ire d , i t  is o n ly  necessary to  
ta k e  th e  m ean  h y d ro s ta tic  h ead  in to  acco u n t a n d  a p p ly  th e  a p p ro p r ia te  
corrections.

A  s ilk  c lo th  w as w ra p p e d  a ro u n d  th e  reservo ir to  f i lte r  th e  a ir  go ing  
th ro u g h  th e  hole, an d  a ru b b e r b a n d  k e p t th e  c lo th  in  p lace.

T h e  brass cy lin d er w as b o lte d  d o w n  on  a  h a rd  ru b b e r w asher, th e  jo in t  
betw een  th e  glass app a ra tu s  a n d  th e  brass p la te  h a v in g  been  p e rm a n e n tly  
sealed b y  a s tu ffin g -bo x  a rra n g e m e n t using ru b b e r w ashers, a n d  w ith  w a x  
on th e  u p p er side. C onnections w ere  th e n  m ad e  b etw een  h igh-p ressure  
hose an d  th e  to p  o f  th e  brass cy lin d er. A l l  th is  t im e  th e  a p p a ra tu s  h a d  
th e  surface o f  th e  o il inside th e  in le t  reservo ir a t  a lo w e r le v e l th a n  th e  w e ir.

W h e n  th e  app a ra tu s  w as co m p le te ly  assem bled i t  w as lo w ered  to  th e  
low er cross-bar an d  b o lte d  d ow n  b y  tw o  b u tte r f ly  n u ts , keep in g  th e  w e ir  
s till h ig her th a n  th e  le v e l o f  th e  o il. T h e  b a th  w as m a in ta in e d  a t  th e  te m 
p era tu re  req u ired . T h e  a ir  exp a n d e d  d ire c tly  to  th e  a tm osphere  a t  f i r s t ; 
th e n  th e  ta p  w as tu rn e d  to  connect th e  o u tle t  reservo ir w ith  th e  flo w -m e te r .  
T h e  ap p a ra tu s  w as le f t  in  th e  b a th  fo r  1 h o u r, so th a t  b o th  th e  te m p e ra tu re  
o f  th e  o il and  th e  a ir  a n d  th e  s a tu ra tio n  o f  th e  a ir  w ith  w a te r  v a p o u r w ere  
as req u ired .

T h e  n e x t  step w as to  le v e l th e  app a ra tu s . T h is  w as done b y  t i lt in g  th e  
tu b e , th ro u g h  th e  use o f  th e  suspending rods as le v e llin g  screws, u n t i l  o il 
began to  flo w  o ver th e  w e ir, th e n  t i lt in g  i t  b a c k  u n t i l  th e  o il ju s t  ceased to  
flow , an d  y e t  th e  o il w as s till a t  th e  w e ir. B y  s to p p ing  th e  o u t le t  o f  th e  a ir  
c a p illa ry  on th e  flo w -m e te r w ith  a  ru b b e r c lip , th e  to lu en e  m a n o m e te r in d i
cated  even  v e ry  m in u te  ra tes  o f  flow . W h e n  th e re  w as no  ev iden ce  o f  flo w , 
i t  w as considered th a t  surface-tension  effects h ad  been  fu l ly  balan ced , a n y  
f lo w  resu ltin g  th e re fro m  being  too  sm a ll to  a ffe c t th e  resu lts . S im ila r ly , i t  
w as considered th a t  th e  le v e l o f  th e  o il b o th  a t  th e  in le t  a n d  o u tle t  w as  
su ffic ien tly  th e  same n o t  to  in tro d u c e  a n y  m easurab le  e rro r.

W h e n  a ll these p rep ara tio n s  w ere m ade , read ings w ere ta k e n  fo r  pressure  
o f  th e  a ir  an d  ra te  o f  flo w  on th e  flo w -m e te r . T h e  s tir re r  w as stp p ped  fo r  
th e  read ing  to  be ta k e n  in  a  quiescent b a th . T h e  te m p e ra tu re  w as con 
s ta n tly  checked. P rev io u s  tests show ed th a t  th e  ra te  o f  cooling o f  th e  b a th  
w as fa r  to o  slow  to  a ffec t th e  te m p e ra tu re  o ver th e  p erio d  o f  read ing .

O il h av in g  v isco s ity  o f  14-6 poises a t  21 -1 ° C.
T e m p e ra tu re  o f  th e  b a th  21 -10° C. th ro u g h o u t th e  e x p e rim e n t.
T e m p e ra tu re  o f  th ^  la b o ra to ry — 18-0° C.
Z ero  p o in t  on  w a te r  m a n o m e te r— 4 9 -0  m m .
Z ero  p o in t on flo w -m e te r— 407-0.
C h aracteristics  o f  flo w -m e te r a t  21 -1 ° C .— 0 -0 0 0 4 3 6 9  c .c ./sec . /  

d iv is ion . *
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N o .
Pressu re
read in g ,

m m .
h 2o .

U n c o r
rected

pressure,
m m .

w a te r.

F lo w 
m ete r

read in g .

F lo w 
m eter 

“  h ead .”

B a c k
p ressure,

m m .
w a te r.

C o r
rected

p ressure,
m m .

w a te r.

R a te  o f 
flo w ,

(c.c ./sec) 
X  10-2.

1 140 91 311 96 5-4 85-6 4-20
2 150 101 296 111 6-2 94-8 4-85
3 154 105 294 113 6-3 98-7 4-94
4 162 113 - 281 126 7 1 105-9 5-50
5 162 113 283 124 7-0 106-0 5-41
6 170 121 273 134 7-5 113-5 5-85
7 170 121 274 133 7-5 113-5 5-81
8 190 141 253 154 8-6 132-4 6-72
9 199 150 242 165 9-2 140-8 7-20

10 200 151 242 165 9-2 141-8 7-20
11 210 161 233 174 9-7 150-3 7-60
12 220 171 219 188 10-5 160-5 8-21

F o r  N e w to n ia n  flo w  a ll th a t  is re q u ire d  to  o b ta in  th e  characteris tic  o f the  
a p p a ra tu s  is to  ca lcu la te  k ,  a  co n s tan t b y  w h ic h  th e  ra t io  o f  pressure to  ra te  
o f  flo w  is m u lt ip lie d  to  g iv e  th e  v is co s ity  o f  th e  flu id . T h u s  le t

Q

w here  r; =  v isco s ity  in  poises.
P  -  pressures in  m m . w a te r .

Q  =  ra te  o f  flo w  (c.c. sec.) 10-2.

T h e  fo llo w in g  set o f  va lues  o f  k  are  th e n  o b ta in e d  :—

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. ' '  11. 12.

0-717 0-748 0-730 0-757 0-746 0-752 0-747 0-741 0-748 0-743 0-737 0-747

N e g le c tin g  th e  f irs t p o in t, as th e  pressure w as fa r  to o  low  fo r accurate  
re a d in g  (1 0 0  being  a m in im u m ), th e  average v a lu e  fo r  k  is 0 -745 , w ith  a 
m a x im u m  e rro r o f  a p p ro x im a te ly  2 p e r cent. T h u s , th e  o il w as N ew to n ian , 
an d  th e  p rec is ion  o f  th e  a p p a ra tu s  is o f  a b o u t 2 p er cent, m a x im u m  error 
fo r  a n y  one single read in g . F o r  N e w to n ia n  liq u id s  th e  e rro r w ou ld  be 
co n s iderab ly  lo w er, as an  average m ig h t be o b ta in e d  fo r  a  w ho le  set o f  points  
fa llin g  on  a s tra ig h t lin e . F o r  n o n -N e w to n ia n  flow , how ever, th e  points  
fo r  a  ra te  o f  shear-shearing  stress d ia g ra m  fa l l  on a curve , an d  hence 
each p o in t has to  be ta k e n  to  a  g re a te r e x te n t  th a n  in  th e  fo rm e r case as 
in d iv id u a lly  im p o r ta n t.

T o  ca lcu la te  th e  rad ius , th e  average v a lu e  o f k  w as ta k e n  a n d  in troduced  
in  th e  fo rm u la

J  =  ^ p ‘ =  0 0 0 0 1 9 3 4

"""^here Q  =  ra te  o f  flow  in  c.c./sec.
t )  =  v isco s ity  in  poises.

P  =  pressure in  dynes/sq . cm.
I  was m easured, an d  fo u n d  to  be 25 -00  ±  0 -02  cm .
0 -004 8 3 5  cm ., an d  R  becomes 0-2636  cm .

T w o  typ es  o f  errors h av e  to  be s tu d ied  here :—

H e n c e  R x  is equal to
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(1) T h e  errors  due to  f lu c tu a tio n  in  th e  h y d ro s ta tic  h ead , surface-ten s io n  
effects, an d  genera l irre g u la ritie s  in  th e  design o r m a n ip u la tio n  o f th e  v isco 
m e te r tu b e  a n d  reservoirs . These errors are  in d e p e n d e n t o f  th e  v a lu e  o f  th e  
v isco s ity  o f  th e  tes t o il. I t  can be e s tim a te d  fro m  th e  m a x im u m  v a ria tio n s  
o f th e  tw e lv e  d e te rm in a tio n s  o f  k  fro m  th e  m e a n  v a lu e , o r s im p ly  fro m  th e  
m a x im u m  v a r ia t io n  o f  th e  in d iv id u a l p o in ts  o f  a p lo t  o f  th e  ra te  o f  flo w  v s .  

pressure fro m  th e  s tra ig h t lin e  passing th ro u g h  th e  m ean  p o s itio n  o f  these  
points (F ig . 7 ). T h is  e rro r is seen to  be 2 p er cent. S ince i t  is possible t h a t  1 -6 
p er cent, w as due to  irre g u la ritie s  in  te m p e ra tu re , pressure, a n d  flo w -m e te r  
readings, th e n  th e  v isco m eter is responsible fo r  a t  least 0 -4  p e r cent, e rro r.

(2) T h e  a c tu a l v a lu e  o f  k  to  be used in  m easu ring  th e  v is c o s ity  o f  N e w 
to n ia n  liqu ids  an d  o f  R  fo r  th e  c a lcu la tio n  o f  ra tes  o f  shear a n d  shearing  
stresses a t  th e  g lass /o il in te rfa c e  is a ffected  b y  th e  v a lu e  o f  th e  v isco s ity  o f  
th e  c a lib ra tin g  o il a n d  b y  th e  errors o f th e  present v isco m eter. I t  is tru e  
th a t ,  since th e  figure  14-6 poises w as ta k e n  fro m  a  N a t io n a l P h y s ic a l C a li
b ra tio n , i t  is accu ra te  to  th e  lim its  o f  th e  present a p p a ra tu s . N everthe less , 
i t  has been decided as a  good p o lic y  to  d o u b t th is  figu re , in  case th e  c lean ing  
o f  th e  ap p ara tu s , fo r  instance, has n o t been com ple te , a n d  also in  case th e  
setting  o f  th e  a p p a ra tu s  has a n  in fluence o ver th e  resu lts  o b ta in e d .

H e n c e  i t  w as decided  to  e m p ty , c lean, a n d  re f ill th e  a p p a ra tu s  a n d  set i t  
u p  an d  m easure th e  v isco s ity  o f  an  N .P .L .  c a lib ra te d  o il a t  17-5° C. T h is  
w as p erfo rm ed  in  e x a c tly  th e  sam e m a n n e r as em p lo yed  b efo re  in  o b ta in in g  
th e  tw e lv e  resu lts  fo r  th e  c a lcu la tio n  o f  k  a n d  R .
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T h e  fo llow in g  d a ta  w ere supp lied  fro m  e x p e rim e n t :—

V is c o s ity  o f o il a t  17-50° C . . . 19-4 poises. o
T em p era tu re  o f b a th  . . ■ 17-50° C . th ro u g h o u t th e  ex p erim en t.
T em p era tu re  o f th e  la b o ra to ry  . 19-0 ° C .

T h e  resu lts  o f tw e n ty  exp e rim e n ts  w ere  th a t  (1) s u m m a tio n  o f  errors  
w as zero , (2 ) m a x im u m  values o f  in d iv id u a l errors w ere  ±  1-6 p er cent.

C o n c l u s io n s .

T h e  fo llo w in g  conclusions becam e e v id e n t :—
(1) A  v a lu e  o f  0 -745  fo r  J c , th e  co n s tan t o f  th e  in s tru m e n t, g ave th e  v is 

cosity  o f  an  o il o f  19-4 poises correc t to  1-6 p e r cent, in  tw e n ty  d eterm inations. 
Since th e  v a lu e  o f 0 -745  w as an  average  o f  tw e lv e  p rev iou s  determ ination s , 
in  fa c t, th e  fig u re  0 -745  g ave th e  v is co s ity  c o rre c tly , to  2 p e r cent, m a x im u m  
erro r, in  th ir ty - tw o  d e te rm in a tio n s .

(2 ) W h e n  an  average  v a lu e  o f  th e  v is co s ity  o f  th e  o il w as ta k e n  from  
tw e n ty  d e te rm in a tio n s , th e  average  d id  n o t  d iffe r fro m  th e  figure  g iven  by  
th e  N .P .L .  T h u s , i f  ave rage  va lues  w ere  ta k e n  fo r  th e  v isco s ity  o f  an  oil 
b y  th is  in s tru m e n t, th e  average  m ig h t sa fe ly  be assum ed to  be nearly  
id e n tic a l w ith  th e  fig u re  w h ic h  w o u ld  be g iven  b y  o th e r abso lute  visco
m eters , p ro v id e d  a  su ffic ien t n u m b e r o f  resu lts  w ere  o b ta in ed .

(3 ) I n  such average  resu lts  th e  average  d id  n o t  d iffe r b y  an  am ount 
g re a te r th a n  2 p e r cent, fro m  a n y  one in d iv id u a l resu lt.

(4 ) I t  w as seen t h a t  i f  R  w as ca lcu la te d  fro m  th e  average  resu lts  o f the  
la s t tw e n ty  d e te rm in a tio n s , i t  w o u ld  be id e n tic a l w ith  th e  v a lu e  obtained  
as an  average  fro m  th e  p rev iou s  tw e lv e  results .

(5 ) T h e  m a x im u m  possible e rro r w h ic h  w as b ey o n d  th e  con tro l o f  the 
o p e ra to r using  th is  a p p a ra tu s  a n d  ta k in g  th e  constan ts  p ro v id e d  in  this 
re p o r t w as 2 p e r  cent. O f  th is  th e  ir re g u la r ity  in  te m p e ra tu re  con tro l and 
m easu rem en t w as responsible fo r  0-1 p e r c e n t . ; in  pressure c o n tro l fo r 1-0 
p e r c e n t . ; in  f lo w -m e te r c o n tro l fo r  0 -5  p er c e n t . ; a n d  th ere fo re  in  hyd ro 
s ta tic  h ead  c o n tro l fo r  0 -4  p e r cent.

(6) I t  w as n o t  p ra c tic a b le  to  change cond itions  in  o rd er to  reduce the 
errors in  te m p e ra tu re , f lo w -m e te r , a n d  h y d ro s ta tic  h ea d  c o n tro l consider
a b ly . H e n c e  a n y  a tte m p t  to  im p ro v e  th e  ac c u rac y  o f  th e  p resen t apparatus  
should  be in  th e  im p ro v e m e n t o f  th e  pressure c o n tro l an d  m easurem ent.

(7 ) I t  w as re a lize d  th a t  th e  v iscosities s tu d ied  h ere  w ere  conducive  to  the 
m a x im u m  p ercentage errors, as th e  pressure read ings w ere  lo w , a n d  there
fo re  th e  effects o f  a n y  v a r ia t io n  in  th e  h y d ro s ta tic  h ead  in  th e  in le t  reservoir 
assum ed its  m a x im u m  degree o f  im p o rta n c e . E v e n  w h e n  th e  v isco s ity  was 
ra ised  fro m  14-6 to  19-4 poises, th e  m a x im u m  e rro r d ro p p ed  fro m  2 to  1*6 
p er cent. ; th e  sm all v a r ia t io n  in  h y d ro s ta tic  head  becam e less im p ortan t. 
T h u s , w ith  h ig h er viscosities, necessita ting  pressures g re a te r th a n , say, 
100 cm . w a te r , i t  is b e lieved  th a t  th e  c o n s ta n t-h ea d  a rra n g e m e n t would  
fu n c tio n  w ith  a neg lig ib le  d ifference fro m  th e  id ea l, an d  th e  to ta l  e rro r would  
becom e 1-5 p er cent, a t  its  m a x im u m .

D e p a r t m e n t  o f  O i l  E n g i n e e r i n g  a n d  R e f i n i n g ,

T h e  U n i v e r s i t y ,

B i r m i n g h a m .
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1 B a r r ’ G -’ “  A  M onograp h  o f V is c o s ity .”  O x fo rd  U n iv e rs ity  P re ss . (1931.)



p a r l i a m e n t a r y  a n d  s c i e n t i f i c  c o m m i t t e e .
l u n c h e o n . 

3 rd  F e b ru a ry , 1942.

A  L u n c h e o n  o f  th e  P a r lia m e n ta ry  an d  S cientific  C o m m itte e  was held  
a t th e  S avo y  H o te l,  L o n d o n , on T uesday , 3 rd  F e b ru a ry  1942 T h e  
In s titu te  o f P e tro le u m , w h ich  is a sup po rting  m em ber o f th e  C o m m itte e  
was represented  a t  th e  L u n ch e o n  b y  M r . C . D a ile y , M r . T .  D e w h u rs t’ 
D r. A . E .  D u n s ta n , D r . E . R . R ed g ro v e , a n d  M r . A . E .  E v a n s  (m em bers  
of C ouncil). W e  reproduce below  tw o  speeches o f p a rtic u la r  in te re s t to  
scientists, b y  L o rd  H a n k e y , G .C .B ., G .C .M .G ., an d  S ir H e n ry  T .  T iz a rd , 
K .C .B ., F .R .S . (H o n . M e m b e r), resp ective ly .

T h e  R t . H o n . L o r d  H a n k e y .
I  h ave been asked  to  propose th e  T o a s t o f “  S c ie n c e .”  In  these p arlo u s tim es 

th is m eans Science  in  W a r . T h a t is a  v a s t su b je ct, th e  m ore so because in  w a r the  
fin an cia l lim ita tio n s  w h ich  ham per science in  tim es o f peace a re  re lax ed , an d  funds 
becom e a va ila b le  on an  a lm o st u n lim ite d  sca le. T h e  e x te n t o f p resen t s c ie n tific  a c t iv ity  
m ay be judged  from  a no te  w h ich  m y  frie n d  C a p ta in  P lu g g e  w as good enough to  send 
me about yo u r C o m m ittee ’s w o rk . R e fe rrin g  to  w a rtim e  d iffic u ltie s  th e  n o te  says :

“  T h e  te ch n ic ian s an d  sc ie n tis ts  are  so im m ersed  in  w a r w o rk  th a t th e y  h a ve  
lit t le  tim e  fo r p o litic a l a c t iv it y .”

T h a t is th e  b are  tru th . In  sp ite  o f w h a t has been sa id  to  th e  c o n tra ry , m ost o f o u r 
scien tists h a ve  been harnessed  in to  w a r w o rk ; p erh ap s I  sh ou ld  s a y  h a ve  harnessed  
them selves, because I  kn ow  o f no p a rt o f th e  co m m u n ity  w h ich  has resp onded  m ore 
re ad ily  to  th e ir co u n try ’s ca ll. T h e  p rob lem  to -d ay is  n o t to  fin d  jo b s fo r sc ie n tis ts , 
but sc ien tists fo r jobs.

I  suppose I  owe th e  honou r o f p rop osing  th is  T o ast to  m y  asso c ia tio n  w ith  th e  
S c ien tific  A d v iso ry  C om m ittee, th e  E n g in e e rin g  A d v is o ry  C o m m ittee , an d  th e  T e c h 
n ica l Personnel C o m m ittee , d evo ted  to  th e  p ro v is io n  an d  tra in in g  o f m en an d  w om en 
for rad io lo catio n  and  o th e r te ch n ica l eq u ip m en t fo r th e  S e rv ic e s , fo r research  an d  
for in d u stry . I  cou ld  n o t a tte m p t to  d escrib e  th e  w o rk  o f these b od ies in  th e  few  
m inutes a t m y d isposal.

I  reca ll, how ever, th a t w hen th e  S c ie n tific  A d v is o ry  C o m m ittee  w as se t u p , th e re  
was some d iscussion , in  w h ich  yo u r co m m ittee  to o k  a  p a rt, as to  w h e th e r i t  sh ou ld  
include rep resen ta tives o f ap p lied  science. T h e  G o vern m e n t d ecid ed  to  co n fin e  it  
to rep resen tatives o f p u re  science, p a rt ly  in  o rd er to  lim it  th e  nu m b ers in  th e  in te re s t 
of efficiency. A  few  m onths la te r, ho w ever, th e  E n g in e e rin g  C o m m ittee  w as se t up  
to advise the  G o vern m en t on th a t b ran ch  o f ap p lie d  scien ce . B o th  b od ies h a ve  
found p len ty  to  do w ith in  th e ir re sp e ctive  spheres. B u t  th e y  w o rk  in  close asso c ia 
tion, and from  tim e  to  tim e  questions crop  up  in  th e  b o rd e rlan d  b etw een  p u re  scien ce 
and applied science. In  v ie w  o f y o u r in te re s t in  th e  m a tte r, y o u  m a y  lik e  to  h ea r 
that we deal w ith  these cases b y  ad  hoc jo in t con ferences com posed  o f a p p ro p ria te  
members o f b o th  bod ies, o ften  w ith  th e  a id  o f b est sc ie n tis ts  o r eng ineers fro m  o u t
side our own m em bersh ip . W e  seek th e  b est a v a ila b le  s c ie n tific  h e lp .

W e have no d iffic u lty  in  o b ta in in g  it , fo r w e re ce ive  e n th u s ia s tic  co-op eration  fro m  
the num erous sc ie n tific  an d  research  o rg an iza tio n s o f G o ve rn m e n t D e p a rtm en ts , 
from  the R o y a l S o c ie ty , th e  g rea t E n g in e e rin g  In s titu tio n s , U n iv e rs itie s , an d  in d e 
pendent sc ie n tific  w o rkers . I  ta k e  th is  o p p o rtu n ity  to  p lace  on reco rd  o u r in d e b te d 
ness to  th e  w ho le s c ie n tific  w o rld  in  th is  resp ect.

W e  h ave  also  a rran g ed  fo r ever- in creasin g  co-op eration  w ith  th e  D o m in io n s an d  
the U n ite d  S ta te s  o f A m e ric a , w ith  its  v a s t s c ie n tific  resources. T h e  U n ite d  S ta te s , 
Canada, an d  A u s tra lia  h a ve  estab lish ed  sc ie n tific  agencies in  th is  co u n try , an d  th e re  
is a co n stan t stream  o f in d iv id u a l sc ie n tis ts  an d  o f sc ie n tific  in fo rm a tio n  b etw een  
th is co u n try  an d  A m e ric a  an d  th e  D o m in io n s, so as to  ensure a  u n ite d  e ffo rt in  research  
d eve lopm en t an d  th e  a p p lica tio n  o f science. T h e y  h a ve  also  g iven  us su b s ta n tia l 
a id  w ith  te ch n ica l p ersonnel.

I  am  to ld  th a t som e e n th u siasts  m a in ta in  th a t th e  G o vern m en t its e lf  ought to  
E
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be ru n  b y  s c ie n tis ts ; th a t, i f  th a t w ere th e  case, w e shou ld  soon w in  th e  w a r , 0̂ 1 , 
as som e w o u ld  h a ve  it , th a t th e re  w o u ld  h a ve  been no w a r. T h a t, is; go i g ^
T h ere  is, o f course, a science o f w a r an d  a  science o f g o vernm en t, b u t in  no
is a  good d ea l m ore th a n  th a t. Uncra ” __

W a r  is  som etim es re fe rred  to  as an  a rt. I t  is  also  ca lle d  th e  sp o rt o im  g 
p erhap s w e ought to  say  D ic ta to rs  to-day. W h e th e r i t  is its e lf a  science o r a I\ a It> 
ho w ever, w a r, w ith  its  n ice  ca lcu la tio n s  o f fleets, arm ies, an d  a ir  fo rces, each  w ith  its  
ow n ram ifica tio n s , w ith  its  p rob lem s o f tim e , space, speed, s tr ik in g  p ow er, p ro tectio n , 
an d  tra in in g , to  say  n o th in g  o f p ro d u ctio n , a g ricu ltu re , food  su pp lies, h e a lth  and 
m an-pow er— a ll th is , I  say , req u ires th e  co-operation  o f sc ie n tis ts  a t e v e ry  phase.

So  an x io u s are  th e  D e p a rtm en ts  fo r first-class sc ie n tis ts  th a t m y  frie n d , S ir  H e n ry  
T iz a rd , is  a  m em ber n o t o n ly  o f th e  A ir  C o u n cil, b u t also  o f th e  A ir c ra f t  Su p p ly  
C o u n cil. A ll th ree  F ig h tin g  S e rv ic e s  are  trem en d o u sly  science-conscious. S c ie n tis ts  
are  bein g  em p lo yed  m ore an d  m ore, even  in  th e  o p e ra tio n a l side o f th e ir w o rk ; not 
o n ly  in d iv id u a l sc ie n tis ts , b u t, w h a t is  even  m ore im p o rta n t, team s o f scien tists, 
som e o f w h ich  I  h a ve  m y se lf seen a t w o rk . In  a d d itio n , o u r U n iv e rs itie s  an d  T ech 
n ic a l C o lleges a re  g iv in g  in te n s ive  sc ie n tific  tra in in g  to  g rea t num bers o f m en and 
w om en to  o p erate  th e  m ass o f s c ie n tific  w a r ap p a ra tu s  th a t In d u s try  is p rod ucing .

T h is  re lia n ce  on scien ce in  o u r h o u r o f need  to -d ay is , I  b e lie ve , go ing  to  have a 
trem end ous e ffe ct on sta tesm en  an d  o ffic ia ls  a fte r th e  w a r.

So  fa r none o f m y  sc ie n tific  frien d s, n e ith e r S ir  W illia m  B ra g g , th e  la te  P resid en t 
o f th e  R o y a l S o c ie ty , n o r S ir  H e n ry  D a le , th e  p resen t P re s id e n t, n o r th e  p resid en ts of 
a n y  o f th e  g re a t E n g in e e rin g  In s titu tio n s , h a ve  e v in ced  to  m e th e  s lig h test desire to 
ta k e  M r. C h u rc h ill’s p la ce  !! In  these d ays , ho w ever, n o t th e  least im p o rtan t o f the 
fu n c tio n s  o f g o vern m en t is  to  p lace  science on th e  w a r m ap . T h a t is  w h a t w e are 
d o ing  o u r u tm o st to  acco m p lish , an d  yo u  w ill agree th a t it  is  e ssen tia l to  v ic to ry .

S i b  H e n e y  T . T iz a r d  .
L o o k in g  a t th in g s  as a  w h o le , no  one can  d en y th a t th e  in flu en ce  o f science is now 

g rea te r th a n  it  h as e ve r been , an d  th a t th e  p resen t G o vern m en t an d  Pa rliam e n t 
a tta c h  a  v a lu e  to  th e  he lp  an d  g u id an ce  o f sc ie n tis ts  th a t no p rev io u s  Pa rliam en ts 
h a ve  e ve r done. L o rd  H a n k e y  has a lre a d y  to ld  yo u  som eth ing  o f th e  w o rk  o f the 
S c ie n tific  C o m m ittees o ve r w h ich  he p resid es. T h e re  a re  m an y  m ore such Com
m itte e s  th a t I  co u ld  m en tio n . T h e re  is  h a rd ly  a  phase o f th e  n a tio n a l life  now  w ith  
w h ich  sc ie n tis ts  are  n o t associa ted . In  fa c t, a  fig h tin g  frie n d  o f m in e  sa id  th a t he 
co u ld  h a rd ly  w a lk  in  a n y  d ire c tio n  in  th is  w a r w ith o u t tu m b lin g  o ve r a  scien tist 
w ho  h ad  g o t in  th e  w a y . In  th e  R o y a l A ir  Fo rc e , w here th e  co n ce n tra tio n  o f scientists 
is p erh ap s g rea test, th e y  h a ve  a  p e t nam e fo r them . T h e y  c a ll th em  “  Bo ffin s.”  
W h y , I  do n o t kn ow . I  sa id  to  a  you ng  frie n d  o f m in e  in  th e  A ir  F o rce , “  W h y  do you 
c a ll sc ie n tis ts  ‘ B o ffin s  ’ ? ”  H e  sa id , “  I  d on ’t  kn ow . W h a t else w o u ld  yo u  c a ll them  f ”

A n d  th en , w h a t p rev io u s  P r im e  M in is te r o f E n g la n d  e ve r had  a  s c ie n tific  adviser 
co n tin u a lly  a t h is  e lb o w  ? H e  is  n o t th e  o n ly  M in is te r w ho has a  sc ie n tific  adviser. 
E v e n  C om m anders- in-C h ief h a ve  them , as G en e ra l P ile , w ho is here, w o u ld  b lush ing ly 
ad m it.

I  am  sure th a t i t  has n o t escaped  th e  n o tice  o f those m em bers o f y o u r Com m ittee 
w ho a re  n o t sc ie n tis ts  th a t w e sc ie n tis ts  a re  a  v e ry  c r it ic a l lo t. W e  see w ith  the 
g reatest clearn ess th e  sh ortcom in g s o f o th e r p eop le ! In d ee d , w e a re  b rought up 
to  be c r it ic a l; it  is p a rt o f o u r ed u ca tio n  to  accep t th in g s  o n ly  on ev id en ce , and not 
m ere ly  on th e  un su pp orted  a u th o rity  o f o ld e r m en. T h e re  is  no such  th in g  in  the 
sc ie n tific  w o rld  as a u th o rity  based  m ere ly  on p o sitio n  an d  se n io rity . I t  is  tru e  that 
w e a re  b rou g h t up  to  be co n s tru c tive  c r itic s , b u t hum an n a tu re  bein g  w h a t it  is,
I w ill n o t c la im  th a t w e are  a lw a ys  co n s tru c tive , thou gh  w e g e n e ra lly  t r y  to  be. 
A n d  le t m e le t yo u  in to  a  secret. W e  sc ie n tis ts  an d  sc ie n tific  ad v ise rs  do n o t alw ays 
agree am ong ourse lves. Y o u r q u ick  w it  an d  re ad y  p ercep tio n  w ill a t  once lead  you 
to  deduce th a t som etim es som e sc ie n tis ts  are  w rong . T h is  p ro fo u nd  fa c t should 
a lw a ys  be borne in  m in d  b y  yo u r C om m ittee .

W h a t is th e  g enera l re su lt o f th is  w id esp read  in tru s io n  o f sc ie n tis ts  in to  th e  affa irs 
o f th e  w a r ! L e t  m e tr y  to  e x p la in  m y  v ie w s  w ith  th e  he lp  o f an  an a lo g y  There 
are n o t so m an y people w ho re a lly  un d erstand  th e  m ethods and  processes o f science 
b u t w e a ll th in k  we know  a good dea l ab o u t w a r. Sc ien ce , lik e  w a r, has its^ stra teev  
and  its  ta c tic s , la c t ic s  com e in  w hen th e  p lan  is se ttled , th e  ta sk  decided  an d  the 
p rob lem  3et : an d  in  science— as in  w a r— success in  ta c tic s  depends on good com-
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ad equate  am o u n t o f hi'ghl’v T 1 ad aq uate  am o un t o f up-to-date eq u ip m en t, an d  an  
o f science in  th is  co u n try  is verv  m en ' Ju d ged in  th is  w a y , th e  ta c tic a l s tren g th  
research an d  ex p e rim e n ta l estab lish m ^  T h ere  are  m an y  w e ll- ru n  an d  w ell-equ ipped  
in d ire c t G o vern m e n t co n tro l o r under In  f  U P f nd  dow n th e  co u n try  u n d er d ire c t o r 
progressive p o lic y  o f e d u ca tio n  in  th e  In s w T ,611* contro1- A b o ve  a ll, th an k s to  the  
to the  in n a te  q u a litie s  o f o u r ra ce , th e re  is a la rg e  ' f ™ !,a ' S° '  1 lik e  to  th in k -
now rend ering , b y  th e ir  s c ie n tific  w o rk , g rea t se rv ice  to  th e  S t  t y ° Ung m en w ho are  

I  fan cy  th a t th e  am o u n t an d  q u a lity  o f th e  s c ie n tific  and  W b n L  i v r .  •, , , 
in  th is  co u n try  has su rp rised  even  som e o f th e  o ld er g en eratio n  o f I S L t a E  i t  
has ce rta in ly  su rp rised  o u r fo re ig n  frie n d s  an d  foes. P e rh ap s  it  w as because 
tim e con d ition s in  th is  co u n try  d id  n o t g ive  these yo u n g  m en a re a l chance to  show  
w hat th e y  w ere w o rth . I f  so, w e h a ve  a  p rob lem  to  d ea l w ith  a fte r th e  w a r O r 
perhaps it  is because, as a  n a tio n , w e h a ve  a h a b it o f keep in g  o u r best goods a w a y  
from  the  shop-w indow s. I  rem em ber a w ell-kn ow n  ae ro n a u tica l e n g in e e r' w ho cam e 
over to  th is  co u n try  fro m  th e  U n ite d  S ta te s  s h o rtly  before  th e  w a r. H e  w as v e ry  
depressed a t w h at he th o u g h t w as th e  s ta te  o f a e ro n a u tica l scien ce  in  th is  co u n try . 
O ur science w as b a d ; o u r eng ineering  w as b a d ; an d  o u r d esign  w as b ad . B e in g  a 
real frien d  o f th is  co u n try , he expressed  h is  g loom  to  m e. H e  th o u g h t w e w ere  a 
long w ay beh ind  G erm an y, le t a lo ne  A m e ric a . H e  w en t o u t o f h is  w a y  to  g ive  h is 
view s to  people in  m ore in flu e n tia l p o sitio n s. A b o u t e ig h teen  m o n th s ago I  m et 
him  again , in  the  U n ite d  S ta te s . I  rem in d ed  h im  o f o u r co n ve rsa tio n , an d  he sa id , 
w ith  th a t im p u ls ive  g enero sity  w h ich  w e fin d  so a ttra c t iv e  in  A m e rican s , “  O h , d on ’t 
rem ind m e ab o u t i t ;  I  ta k e  it  a ll b ack .

M y  considered op in ion  is  th a t, so fa r  as th e  ta c tic s  o f scien ce  a re  co n cern ed , w e 
have no th ing  to  fear in  com parison  w ith  a n y  o th e r n a tio n .

So fa r as the  stra te g y  o f science is  concerned , I  am  n o t so co n fid e n t. M u ch  has 
been done to  im pro ve it , b u t m uch rem ain s to  be done. T h e  s tra te g y  o f sc ien ce  is  
again  s im ila r to  th a t o f w a r. T h e  s tra te g y  o f p u re  sc ien ce  is  to  a tta c k  a t th e  w eakest 
spot o f the b a rrie r to  know ledge. T h e  secret o f scien ce is  to  a sk  th e  r ig h t q u estio n , 
and it  is the  cho ice o f th e  p rob lem , m ore th a n  a n y th in g  else, th a t m ark s  th e  m an  o f 
genius in  th e  sc ien tific  w o rld . T h e  s tra te g y  o f scien ce ap p lie d  to  w a r is  to  a tta c k  
a t the p o in t w here th e  d iv id en d s are  g reatest in  re su lts  in  re la tio n  to  th e  e ffo rt. O u r 
ta c tic a l streng th  is g reat, b u t i t  is  n o t u n lim ite d . W e  can n o t a ffo rd  to  d iss ip a te  o u r 
efforts over th in gs th a t do n o t m a tte r o r do n o t m a tte r m u ch , an d  w e m u st rem em ber, 
too, th a t an y  te ch n ica l ad van ce , to  h a ve  a d ec is ive  e ffect in  w a r, m akes b ig  d em and s 
on the p ro d u ctive  c a p a c ity  o f th e  co u n try-  A ll th is  y o u  m a y  s a y  is  com m on-sense; 
but it  is no t com m on-sense th a t is  v e ry  ap p a ren t. F e w  peop le  h a ve  a n y  id e a  o f th e  
spate o f in ven tio n s th a t h a ve  to  be considered  an d  d e a lt w ith  in  th e  S e rv ic e  D e p a rt
m ents. M ost o f them  are , o f course, w o rth less, an d  ju s t w aste  tim e . I  h a ve  been 
to ld  th a t o n ly  one in  e ve ry  thou sand  p a te n ts  has a n y  lik e lih o o d  o f b ein g  used  an d  o n ly  
one in  every ten  thou sand  is o f a n y  re a l v a lu e . T h e  o ffic ia l in  th e  P a te n t O ffice  is 
in  a happy p osition . A ll he has to  do is to  s a tis fy  h im se lf th a t a n y  su gg estion , h o w 
ever stupid, has n eve r been m ade before, an d  th en  ch arg e  th e  in d iv id u a l w ho  m ade 
it  a fee fo r the p riv ile g e  o f h a v in g  it  reg istered , an d  th e re  th e  b usiness ends. H o w  
the in d iv id u a ls in  G o vern m en t D e p a rtm en ts  w ho  h a ve  to  d ea l w ith  in ve n tio n s  in  
w ar would re jo ice  i f  th e y  w ere in  th e  sam e h a p p y  p o s itio n  ! B u t  i t  is  n o t th e  w o rth 
less inven tions th a t a re  th e  re a l tro u b le . T h e  re a l tro u b le  an d  w aste  o f tim e  a re  
caused b y  in ven tio n s and  p roposals th a t h a ve  so m eth ing  to  be sa id  fo r tb em , th a t 
are not te ch n ica lly  im possib le, an d  th a t m ig h t co n ce iv a b ly  be o f som e use in  som e 
circum stances : such p roposals a re  o ften  p ressed  w ith  g re a t fo rce  b y  a ll so rts  o f 
in flu en tia l people— sc ien tis ts , M em b ers o f P a rlia m e n t, an d  eve n  M in is te rs . I f  w e 
try  to  do aU these th in g s , w e d iss ip a te  o u r e ffo rts  an d  end  b y  d o in g  n o th in g  w e ll. 
Som eone has to  decide, h a v in g  a ll th e  fa c ts  in  m in d , w h a t is  w o rth  d o in g  an d  w h a t 
is n o t; and  th e  d ecision  is  n o t an  easy  one to  ta k e , an d  in v o lv e s  g rea t re sp o n s ib ility . 
S tra teg ica l decisions in  w a r a re  tak e n  b y  th e  C ab in e t on th e  a d v ice  o f th e  C h ie fs  o f 
S ta ff o f th e  S e rv ic e  D e p a rtm en ts . W e  m a y  a ll h a ve  ideas ab o u t w a r s tra te g y , b u t 
we know  th a t th e  d ecis io n  m u st be le ft to  th em . T h e re  w as c e rta in ly  so m eth ing  to  
be said  fo r a tta c k in g  on th e  W e s te rn  F ro n t som e m o n th s ago, b u t a ll those w ho urged
i t  m u s t  r e a l i z e  now  w h a t a  m is tak e  i t  w o u ld  h a ve  been

W h o  th e n  is  to  d ecide  th e  s tra te g y  o f s c ie n tific  w a r, to  se ttle  w h a t a re  th e  th in g s  
th a t re a lly  m a tte r, w h ere w e a re  to  d evo te  o u r s c ie n tific  s tren g th  to  g et th e  g rea test
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resu lts in  th e  sh ortest possib le tim e  ? C e rta in ly  n o t sc ie n tis ts  alone, 
vo id , h o w ever em inen t. N o r, in  m y  o p in io n , can  i t  be sa fe ly  le ft to  th e  s ta ll 
F ie h tin g  S e rv ice s , even  thou gh  each  S e rv ic e  D e p a rtm en t m a y  co n ta in  o fficers ot 
h ig h  sc ie n tific  a b ility . N o r, I  sa y , can  i t  be le ft to  a  W a r  C ab in e t, h o w ever fe rtile  
in  ideas. T h e  safest w a y  o f reach in g  th e  r ig h t d ecisio n  is  to  h a ve  sc ie n tis ts  w o rk in g  
side b y  side and  in  th e  closest co llab o ra tio n  w ith  those w ho h a ve  th e  a d m in is tra tive  
an d  e x ecu tive  re sp o n s ib ility . A n d  th e  firs t th in g  th a t th e  sc ie n tis t le a rn s w hen he 
has th e  b en e fit an d  p riv ile g e  o f such co llab o ra tio n  is  th a t he has a  lo t to  le a rn .

W h e n  th e  h is to ry  o f th is  w a r com es to  be w ritte n , I  hope th a t due c re d it w ill be 
g iven  to  those sen io r m em bers o f th e  s ta ff o f th e  A ir  M in is try , an d  to  th e  th e n  M in iste r, 
L o rd  S w in to n , fo r ad o p tin g  th is  p o lic y . S in ce  th a t tim e  it  has been g re a tly  developed. 
T h e  te ch n ica l needs o f th e  R o y a l A ir  Fo rc e , its  s ta ff p lan s, even  its  o p eratio ns, have 
been su b m itted  fre e ly  to  th e  s c ru tin y  an d  c ritic ism s  o f sc ie n tis ts . O ne m ay  safely 
sa y  th a t good d iv id en d s  h a ve  resu lted , so m u ch  so th a t th e  exam p le  has spread  to 
o th e r D ep a rtm en ts . B u t  n o t y e t enough. L e t  m e e am e s ly  recom m end to  the 
P a r lia m e n ta ry  an d  S c ie n tific  C o m m ittee  th a t th e y  can  do no g rea te r se rv ice  than  
to  ensure th is  k in d  o f co-operation . L e t  th e  C o m m ittee  concerp  its e lf ra th e r w ith  
th e  g en era l s tra te g y  o f science th a n  w ith  its  ta c tic s .

O ne la s t co m p ariso n  b efo re  I  co n clud e . W h a t a re  th e  tw o  g rea t d riv in g  forces of 
o u r m oden c iv iliz a tio n  ? Sc ien ce  an d  C h ris tia n ity . Y o u  m a y  w e ll th in k  th a t is an 
odd, i f  n o t a  p rep osterou s, re m ark  fo r a  sc ie n tis t to  m ake, so I  h asten  to  say  th a t 
it  is  n o t o rig in a l, an d  it  w as n o t firs t m ade b y  a  sc ie n tis t. W h e n  I  w as a t school 
th e re  w as a  you ng ish - loo k ing  C anon  o f W e s tm in s te r A b b e y , w hose serm ons were 
lis te n e d  to  e ve n  b y  b oys, an d  w ho  o ften  h ad  a  k in d ly  w o rd  o r a  sm ile  fo r th e  sm all 
b oys he passed  in  D e a n ’s Y a rd . So  w h en  I  p ick ed  up  in  a  bookshop th e  o ther d ay  a 
lit t le  vo lu m e  e n title d  “  L a s t W o rd s  in  W e s tm in s te r A b b e y ,”  b y  H e n s le y  H enson, I  
th o u g h t th a t th e  le a s t th in g  th a t I  co u ld  do w as to  ad d  a  tr if le  to  h is  ro y a ltie s . T h is 
is w h a t I  read  in  one o f th e  serm ons :

“  Sc ien ce  an d  C h ris tia n ity  are  th e  d is tin c tiv e  fea tu res o f th e  c iv iliz a tio n  w hich 
has been  crad led  in  Eu ro p e , an d  fro m  E u ro p e  ex ten ded  o ve r th e  w o rld . The 
p rin c ip le  o f b o th  is lib e rty , th e  exp ression , in  u n sh ack led  freedom , o f th e  innate 
pow ers o f th e  h u m an  s p ir it, th e  exp ression  an d  v in d ic a tio n  o f in d iv id u a lity .”

Is  i t  n o t o f in te re s t, e sp e c ia lly  w hen  w e re ca ll th e  supposed an tag on ism  between 
scien ce an d  C h r is tia n ity  som e f if t y  y e a rs  ago, th a t i t  sh ou ld  be le ft to  a  leader o f the 
C h u rch  to  express, in  so few  an d  s tr ik in g  w ords, th e  fu n d am en ta l s tren g th  o f science ? 
I t  se t m e th in k in g  h o w  few  peop le see b eyo n d  th e  m a te ria l b en efits  th a t science brings. 
T h e  H o u se  o f Com m ons seem s a t its  b est w h en  th e  W h ip s  are  tak e n  o ff and  some 
su b je ct is  d iscussed  th a t to uches th e  re lig io u s  life  o r co n v ic tio n s  o f th e  people they 
rep resen t. In  a ll th e  b est so c ia l le g is la tio n  P a rlia m e n t is su sta in ed  an d  guided  by 
th e  g rea t p rin c ip le s  o f C h ris tia n ity . In  fa c t, one m a y  sa y  th a t th e re  is h a rd ly  a 
m em ber o f e ith e r H o u se  o f P a rlia m e n t w ho does n o t u n d erstan d  and  respect the 
m o tive s  an d  id ea ls  o f C h ris tia n ity , e ve n  i f  he does n o t b e lie ve  in  i t ;  w hereas how 
few  th e re  are  w ho u n d ers tan d  th e  m o tive s  an d  id e a ls  o f science, even  though they 
a ll b e lie ve  in  it . I  h a ve  heard  it  sa id  th a t th is  w a r has been b rou g h t ab o u t b y  the 
progress o f scien ce, an d  th a t it  w o u ld  be b e tte r fo r h u m a n ity  i f  sc ie n tific  research 
w ere stopped . I  an sw er th a t in  th e  p ast th e  p rogress o f C h ris tia n ity  w as responsible 
fo r m an y  b lo o d y  w ars : w o u ld  yo u  h a ve  s ta ye d  it  fo r th a t reason  ? M ake  no m is
tak e  : th is  is  a w a r o f science. In  these d ays w e a re  w itn ess in g  h o w  th e  scien tific 
resources o f G e rm an y— an d  th e y  a re  g re a t ind eed — are  d evo ted  to  th e  o b ject of 
d estro y in g  th a t in te lle c tu a l freedom  w h ich  is th e  v e ry  b re a th  o f science. So also 
in  th e  M id d le  A g es d id  th e  In q u is itio n , on p ro fessed ly  re lig io u s  grounds, s triv e  to 
d estro y , b y  th e  in flic tio n  o f u n to ld  su ffe rin g , th a t lib e rty  o f conscience w h ich  is the 
fo u n t o f tru e  C h ris tia n ity . T h e  ty ra n n y  o f th e  In q u is itio n  has long  since van ished  
in to  tho  p ast, b eaten  d ow n b y  b ra ve  m en to  w hom  d ea th  w as p re fe rab le  to  life  w ith 
ou t freed o m ; w ho w ere  a t firs t d iso rg an ized  an d  ill-eq u ip ped  fo r th e  fig h t, and  d is
couraged  b y  the  p o lic y  o f tim id  G o vern m en ts. So  also  w ill th e  p resen t ty ra n n y  
be beaten  an d  d ie  aw ay , m ayb e  sooner th a n  w e d are  hope, m ayb e  o n ly  a fte r m any 
years  o f su ffe rin g ; b u t w hen  it  passes le t us hope th a t s c ie n tific  m en, ad m in is tra to rs , 
an d  leg is la to rs, tem pered  in  th e  fu rn ace  o f w a r, w ill co n tin u e  to  w o rk  side b v  side 
w ith  respect fo r each o th e r’s know ledge, an d  to le ran ce  fo r each  o th e r’s ig no ran ce ' 
to  resto re  a  strick e n  w o rld  an d  to  lead  us to  b e tte r th in g s .
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D R . L .  E D E L E A N U .

W e  ta k e  th e  fo llo w in g  b r ie f  accou nt o f  D r .  L .  E d e le a n u ’s life  fro m  an  
artic le  b y  o ur d is tingu ished  fo re ig n  m e m b e r Professor L .  M ra ze c  in  th e  
M o n i t e u r  D u  P é t r o l e  R o u m a i n ,  9 th  A p r il ,  1941.

“  D u rin g  th e  m o rn ing  o f th e  7 th  A p r il, 1941, D r. L .  Ed e le a n u  passed  a w a y  a t  th e  
age o f e ig h ty , in  h is  hom e a t B u c h a re s t, in  th e  serene e ven in g  o f an  ex isten ce  d evo ted  
to  science an d  to  te ch n ica l p rogress.

“  T h e  com m encem ent o f h is  sc ie n tific  life  w as a t th e  U n iv e rs ity  o f B e r lin  in  th e  
lab o ra to ries o f P ro fesso rs A . W . H o fm an n  an d  C . R am m elsb erg , w h ich  le d  h im  to  
th e  C h em ica l S e c tio n  o f th e  R o y a l A r t ille r y  C o llege o f W o o lw ich , w h ere  he becam e 
the  ass istan t o f P ro fesso r H o d g k in son .

“  O n h is re tu rn  to  R u m a n ia , he w as w elcom ed  b y  P ro fe sso r Is t r a t i, w ith  w hom  he 
co llab o rated , then ce  to  becom e D ire c to r o f th e  C h em ica l L a b o ra to ry  o f th e  M in es 
D ep a rtm en t. In  1906, w hen  th is  la b o ra to ry  w as ta k e n  o ve r b y  th e  n e w ly  estab lish ed  
G eo log ical In s t itu te  o f R u m a n ia , D r. E d e le a n u  w as a tta ch e d  to  th is  In s t itu te , w h ere  
he assum ed th e  d ire c tio n  o f th e  ch em ica l w o rk . H e re  v e ry  fru itfu l a c t iv it y  d eve lo ped , 
e sp ec ia lly  in  th e  d om ain  o f p etro leu m  ch em istry , as m u ch  b y  h is  ow n  w o rk  as th a t o f 
those w hom  he d ire c ted  aro u n d  h im .

“  H is  w o rk  an d  th a t o f h is  co llab o ra to rs  bore th e  d is tin c tiv e  ch a ra c te r o f a  m e th o d ica l 
fathom ing  o f sc ie n tific  tru th , w h ich  led  h im , am ongst o thers, to  th e  d is co ve ry  o f th e  
im p o rtan t rô le  w h ich  can  be p la ye d  b y  liq u id  su lp h u r d io x id e  as so lve n t an d  se le c tive  
agent in  th e  tech n o lo g y o f th e  com p lex  h yd ro carb o n s co n ta in ed  in  p etro leu m . T h is  
R u m an ian  d isco ve ry  is p erh ap s th e  m ost im p o rta n t in  th e  re co rd  o f s c ie n tific  an d  
te ch n ica l p rogress o f th e  p etro leu m  ch em ica l in d u s try . T en s o f th o u sand s o f p e tro 
leum  d e riv a tiv e s  are  su b jected  each  d a y  to  th e  E d e le a n u  p rocess in  th e  g re a t p etro leu m  
regions o f th e  w o rld — w ith  th e  ex cep tio n  o f R u m a n ia , w h ich , its e lf, sh ou ld  p a r t ic u la r ly  
requ ire the  a p p lica tio n  o f th is  process, an d  w hose p etro leu m  its e lf g ave  rise  to  these 
researches.

“  O f a ll th e  d is tin c tio n s  w h ich  h a ve  hon ou red  E d e le a n u , th e  R ed w o o d  m ed a l o f th e  
In s titu tio n  o f P e tro leu m  T ech n o lo g ists in  Lo n d o n  (1932) rep resen ts th e  m ost em in e n t 
aw ard .

“  W ith  th is  d isting u ished  sch o la r passes a  m an  an d  a  ch a ra c te r, a  je w e l o f R u m a n ia n  
science, and  an  exam ple o f in d e fa tig a b le  an d  ra tio n a l w o rk , d ed ica ted  to  th e  search  
fo r tru th  and th e  p rogress o f sc ien ce .”  •

A . E .  D .

P R O F E S S O R  A . R . A N D R E W .

T h e  death  is announced  fro m  N e w  Z ea la n d  o f  D r .  A r th u r  R o b e r t  A n d re w  
on 14th  D ecem b er, 1941, a t  th e  age o f  60 . D r .  A n d re w  w as Professor o f  
M in in g  a t  O tago  U n iv e rs ity  a n d  D ire c to r  o f  th e  O ta g o  School o f  M ines . 
H e  was an  O rig in a l M e m b e r o f  th e  In s t itu t io n  o f  P e tro le u m  Technolog ist» , 
h aving  been e lected  a fu l l  M e m b e r in  1914. H e  re ta in e d  his connection  
w ith  th e  In s t itu t io n  u p  to  1931.

H e  was b orn  a n d  e d u ca ted  in  N e w  Z e a la n d  a n d  g ra d u a te d  B .S c . fro m  
O tago in  1902. T w o  years  la te r  he  cam e to  E n g la n d , a n d  u n d e rto o k  
research w o rk  a t  th e  U n iv e r s ity  o f  B irm in g h a m . H e  to o k  his M .S c . degree  
in  1906 a n d  D .S c . (N e w  Z ea la n d ) in  1911. F o r  a  n u m b e r o f  years  he was  
m in e ra l s u rveyo r to  th e  N y a s s a la n d  G o v e rn m e n t, a n d  w as la te r  e m p lo y e d  
in  S o u th  A m e ric a  on p e tro le u m  geology. I n  1914 he w as a p p o in te d  geo
log ist to  th e  A n g lo -S ax o n  P e tro le u m  Co. a t  M ir i ,  S a ra w a k , an d  subsequently
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w o rked  a t  T h e  H a g u e  an d  in  various E u ro p e a n  countries. I n  1926 he re 
tu rn e d  to  N e w  Z ea lan d  fo r fa m ily  reasons, an d  s h o rtly  a fte rw a rd s  was 
ap p o in te d  to  th e  O tago  School o f  M ines. H e  was geologist fo r th e  D o m in io n  
o il-fie lds, an d  pub lished  m a n y  w orks  on m in in g  and  geology.

I n  his you ng er days D r .  A n d re w  was an  a c tiv e  R u g b y  fo o tb a lle r . H e  
was C a p ta in  o f th e  B irm in g h a m  U n iv e rs ity  R u g b y  F o o tb a ll C lu b . H e  
p la y e d  fo r  th e  “  A ll-B la c k s  ”  on a t  least one o f  th e ir  tours  in  G re a t B r ita in .  
D r . A n d re w  was a  fine  m a n  in  e v e ry  sense o f  th e  w o rd , a sc ien tist, a  sports
m a n , a n d  an  exce llen t com panion . A . C.
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204.* Tansill Formation, West Texas and South-Eastern New Mexico. R . K . D e Fo rd
an d  G . D . R ig g s. Bull. Amer. Ass. Petrol. Oeol., Sep tem ber 1941, 25 (9 ), 1713-1728.__
T h e  ju n c tio n  of th e  T a n s ill fo rm atio n  ab ove w ith  th e  Y a te s  sand  b elow  is w id e ly  used 
in  p lo ttin g  stru ctu res o f th e  P e rm ian  in  th e  a rea  w here th e  Pecos r iv e r  crosses the  
b ou n d ary  betw een N ew  M ex ico  and  T exas. T h e  T a n s ill consists o f 6-18-in. m agnesian 
lim estones, m arls, and  s ilts , w ith  average d ip  of 12°, S . 36 ° E . ,  an d  is defined  fo r 60 
m iles. M easurem ents o f th e  ty p e  section  on  th e  C arlsb ad  dom e, d escrip tio n s of th e  
inso lub le  residues, and  d eta ils  o f th e  co n ta in ed  O c tillo  s ilt  m em ber, g rey  in  p laces 
red  in  o thers, traceab le  fo r 100 m iles, are  p ro v id ed . A lo n g  s trik e  th e  T a n s ill th in s  on
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a n tic lin e s  to  95 ft . a t th e  G e tty  poo l an d  115 ft . a t L a k e  A va lo n , b u t th ick e n s  to  165 ft . 
on  th e  side o f th e  V ick e rs  syn c lin a l. Sou th-eastw ards th e  T a n s ill increases to  300 ft ., 
w ith  gastropods, before g rad in g  in to  th e  C ap ita n  lim estone, in  th e  to p  o f w h ich  
fu s ilin id s , crin o id s, an d  algte are  recognized. T o  th e  north-east, th e  la ye rs  o f T a n s ill 
lim esto n e, o r a t least th e  d iastem s b etw een  them , g ive  p lace  to  beds o f an h y d rite .

I f  th e  P e rm ia n  is tak e n  as h a v in g  la sted  40,000,000 yea rs , i t  is  suggested  th a t th e  
T a n s ill co vers 500,000 yea rs . O n  d iv id in g  th is  b y  250 “  ho rizons o f in te rru p tio n ,”  
it  seem s th a t each  6-in. s tra tu m  o f lim estone w ith  associa ted  in te rv a l o f non-deposition 
rep resen ts 2000 years.

T h e  to p  o f th e  T a n s ill is eq u a l in  age to  th a t o f th e  C ap ita n , an d  co rresponds w ith  
th e  G uad a lup e-O cho a b reak . T o  th e  south-east th e  C astile  fo rm atio n  o ve rlie s  th e  
C ap ita n , an d  in  p a rt o f th e  d is tr ic t no rth-east o f C arlsb ad  lap s ag a in st th e  C ap ita n  
reef-fron t. E lsew h e re  th e  Sa lad o , an d  p ro b ab ly  th e  R u s tle r, re s t d ire c tly  on  th e  
T a n s ill w ith  d isco n fo rm ity . R .  C . W .

205.* Geology of,Southern Part of La Barge Region, Lincoln County, Wyoming. A. J .
B e rta g n o lli, J r .  Bull. Amer. A ss. Petrol. Oeol., Sep tem ber 1941, 25 (9 ), 1729-1744.—  
T h e  Palaeozo ic ro cks o f th e  n o rth -so u th  L a  B a rg e  R id g e , w est o f th e  L a  B a rg e  o il
fie ld , a re  d iv id ed  up  fo r th e  firs t tim e . T h e  C am b rian  (m ore th a n  1160 f t .)  beg ins 
w ith  lim estone, succeeded b y  th ic k  shales w ith  th in , g lau co n itic , w o rm  an d  tr ilo b ite  
lim estone bands, fo llo w ed  b y  b ra ch io p o d - trilo b ite  lim eston e w ith  edgew ise cong lo 
m erate . A fte r  an  an g u la r u n co n fo rm ity  o f 3-6 ° com es th e  O rd o v ic ia n  B ig h o rn  
lim eston e (890 f t .), d o lo m itic  b u t e a s ily  eroded , co n ta in in g  Endoceras. N e x t, a fte r 
s lig h t d isco rdan ce, th e re  is th e  D e vo n ian  Je ffe rso n  lim eston e (498 f t .), m agnesian  and  
san d y, w ith  o ccasion a l A trypa reticularis, an d  fin a lly , ab o ve  a  lik e ly  u n co n fo rm ity , 
th e  L o w e r C arb o n ifero us M ad iso n  fo rm atio n  (715 f t .), o f p la ty  an d  arenaceous lim e 
stones ch ara cte rized  b y  Spirifer centronatus. T hese Pa laeozo ics are  d riv e n  eastw ard  
b y  o ve rth ru stin g  a lo ng  th e  D a rb y  fa u lt, an d  re st on  U p p e r C retaceous, w h ich  com 
p rises th e  H illia rd  Series (4200 f t .) o f shales an d  sands w ith  Scaphites, an d  th e  A d a v ille  
cross-bedded sands an d  lig n ite s  (1000 f t .). U n co n fo rm ab le  o ve r a ll th e  p reced ing  
is  th e  A lm y  (600 f t .), o f red  an d  w h ite  cong lom erates, sands, an d  c la y s , seem ing ly 
Eo cen e . Seco n d ary  th ru stin g  fro m  th e  w est no w  to o k  p lace  on th e  s ite  o f L a  B a rg e , 
an d  in  fro n t o f th e  th ru s t an  a n tic lin e  w as deve loped  in  th e  rudaceous A lm y . O n  
a  p rob ab le  erosion  su rface, th e  K n ig h t fo rm atio n  (300 f t .), o f so ft re d  an d  g rey  shales 
an d  sandstones, w as n e x t deposited . T h e  G reen  R iv e r  sandstone an d  shales (700 f t .) 
conclude th e  T e rtia ry , an d  show  g en tle  a rch in g , p ro b ab ly  due to  d iffe re n tia l co m p action .

T h e  o il o f th e  L a  B a rg e  fie ld  appears to  h a ve  m ig ra ted  fro m  th e  U p p e r C retaceous 
in to  th e  a n tic lin e  o f b asa l Eo cen e  u n d e r th e  p ost-A lm y th ru st-p lan e . S . N-.

206.* Correlation of Cross’ La Plata Sandstone, South-Western Colorado. M . I.
G o ld m an  an d  A . C . Sp en cer. Bull. Amer. A ss. Petrol. Oeol., Sep tem b er 1941, 25 (9 ), 
1745-1767.— T h e  U p p e r Ju ra s s ic  L a  P la ta  sandstone described  b y  Cross in  1898 
is  ta k e n  to  co n sist o f fiv e  d istin g u ish ab le  u n its  : (1 ) E n tra d a  sandstone, ye llo w ish  
to  red  in  co lo u r, m assive , p a r t ly  cross-bedded ; (2 ) P o n y  Ex p re ss  lim esto n e  (m ax im um  
15 f t .), d a rk  g rey  to  b lack , b itu m in o u s, d isco n tinu ou s, an d  v a r ia b le ; (3 ) B i lk  C reek  
sandstone (ab o u t 20 f t .), topped  b y  1 J-2  ft . ca lcareo us sands w ith  nodu les o f red  
ch e rt— “  C am e lian  sandstone ” — recogn izab le , h o w ever, w ith o u t c h e r t ; (4 ) W a n a k a h  
m a rl (50-100 f t .), arg illaceo u s an d  san d y beds, ch ara cte rized  b y  co n cre tion s o f b a ry te s  
an d  b y  d ep o sitio n  o f la ye rs  o f a  d a rk  green  m in e ra l, e ith e r ch lo ritic  o r g lau co n itic , 
on red  c h e r t ; (5 ) Ju n c tio n  C reek  sandstone (u p  to  500 f t .), w h itish , w ith  con siderab le  
ro un d ing  of g ra in s an d  seolian false-bedd ing . (2 )—(5 ) belong to  th e  M o rriso n  fo rm atio n .

T w o  p rob lem s are  ta ck le d — n am e ly , to  fin d  th e  re la tio n s  o f th e  u n its  to  one an o th er, 
an d  to  co rre la te  th em  w ith  re la te d  beds o f S o u th - Eas te rn  U ta h  an d  N o rth e rn  N ew  
M ex ico .

In  So u th e rn  U ta h  th e  B lu f f  sandstone b elong ing  to  th e  M o rriso n  is tak e n  as e q u iva le n t 
to  th e  Ju n c tio n  C reek  beds. T h e  T o d ilto  lim eston e o f T o d ilto  P a rk  is  n o t considered  
to  rep resen t P o n y  Ex p re ss , since i t  is o ve rla in  b y  N o va yo  sandstone. B u t  a  lim esto n e  
o f th e  nam e T o d ilto  in  th e  north-w est co m er o f N e w  M ex ico  is accep ted  as eq u a l to  
P o n y  Ex p re ss , since it  is succeeded b y  beds s im ila r to  W a n a k a h  m a rl an d  lie s  on 
E n tra d a  sandstone. A  sectio n  on th e  C im arro n  r iv e r , N ew  M ex ico , is  suggested  as
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synchronous w ith  th e  C o lo rado  sectio n , b u t s id e ritic  sandstones seem  to  o ccur a t a 
ho rizon  ab o ve  th e  to p  o f th e  Ju n c tio n  C reek an d  b elow  o ve rly in g  M o rriso n  sandstones.

S . N .

207.* Well-Logging by Radioactivity. W . L . R u s se ll. Bull. Amer. Ass. Petrol. 
Oeol., Sep tem b er 1941, 25 (9 ), 1768—1788.— S in ce  e le c tric  logg ing  is  a  co m p a ra tive ly  
recen t d eve lopm en t, m an y  cased  an d  cem ented  w e lls  h a ve  n e ve r been a c cu ra te ly  
logged. B ecau se  e le c tric  logg ing  is  lim ite d  to  uncased  ho les, logg ing  b y  ra d io a c tiv ity  
is  th e  o n ly  kn o w n  m ethod  o f m ak in g  lith o lo g ic a l records th ro u g h  th e  casing  and  
cem en t. T h e  gam m a ra y s  used in  ra d io a c tiv ity  su rveys are  p rod uced  ch ie fly  b y  th e  
m em bers o f th e  u ran iu m -rad iu m  an d  th o riu m  series, an d  b y  po tassiu m . G am m a 
ra y s  fro m  p otassiu m  are  p a rtic u la r ly  p e n e tra tin g ; an d  shales, since th e y  h a ve  m ore 
p o tassiu m  th a n  sandstones an d  lim estones, a re  found  to  h a ve  re la tiv e ly  h ig h  ra d io 
a c t iv ity . O f th e  igneous ro cks th e  lig h t-co loured  ac id ic  ro cks are  m yst ra d io a c tive , 
w h ile  th e  h e a vy  b asic ro cks are  least so.

T h e  in stru m en t, w h ich  is low ered  in  th e  w e ll, consists o f a  m e ta l c y lin d e r, th e  low er 
p a rt o f w h ich  (i.e., io n iza tio n  ch am b er) co n ta in s a  gas under p ressure. T h e  gam m a 
ra y s  ion ize th e  gas an d  decrease its  resistan ce  to  th e  passage o f an  e le c tric  cu rre n t, 
so th a t th e  cu rre n t passing  th ro u g h  th e  io n iza tio n  cham b er in d ica te s  th e  re la tiv e  
am o un ts o f ra d io a c tiv e  m a te ria l in  th e  fo rm atio n  su rveyed . T h e  cu rre n t, a fte r 
am p lifica tio n , operates an  au to m a tic  pen-recorder, w h ich  p lo ts  th e  log  in  th e  fie ld  
w h ile  th e  su rve y  is in  progress.

A t  p resen t these logs are  used  ch ie fly  to  determ ine th e  p o sitio n  o f th e  p rod ucing  
sands b eh in d  casing , in  o rd er th a t th e  p ip e m ay  be p erfo ra ted  to  d ra in  them  m ost 
e ffe c tiv e ly . O th e r ap p lica tio n s  are  fo r d eterm in in g  th e  am o un t o f sam p le lag , m ap 
p in g  subsu rface s tru ctu re  fo r deeper d rillin g , m ak in g  co rre la tio n s an d  cross-sections, 
an d  fo r su rve y in g  p o tash  deposits. A  s im ila r process m ay  be em p loyed  in  m ak in g  
ra d io a c tiv ity  su rveys a t th e  su rface an d  in  m ines. J .  T .

208.* Pre-Cretaceous Sediments in Cordillera Oriental of Colombia. P . A . D ick e y . 
Bull. Amer. A ss. Petrol. Oeol., Sep tem ber 1941, 25 (9 ), 1789-1795.— O n  th e  east side 
o f th e  C o rd ille ra  O rie n ta l, th e  Q uétam e Series, w ith  C arb on iferous fossils, south-east 
o f B o g o ta , an d  a  shale o f O nondagan age (L o w e r D e vo n ia n ), a t  F lo re s ta , h a ve  a lre ad y  
been recognized  as Pa laeozo ic. G re a t u p th ru sts  are  com m on, lik e  th a t w est o f S a n ta  
R o sa  (B o y a c á ), b u t here  th e  eastw ard  section  to  F lo re s ta  appears to  be n o rm a l, an d  
in c lu d e s  : T ab lazo  lim eston e an d  shale (M id d le  C re ta ceo u s); L a  P a ja  shale  an d  R o sa  
B la n c a  lim eston e an d  shale (L o w e r C re ta ceo u s); th e  G iró n  Series (?  Ju ra s s ic  o r 
T ria ss ic ), com p rising  red-beds n o t less th a n  1000 in . th ic k  an d  fo rm ing  m uch o f th e  
w este rn  face  o f th e  C o rd ille ra  ; F lo re s ta  shale (L o w e r D e vo n ian ) ; an d , n e a r C o rrales, 
m etam o rp h ic ro cks w ith  igneous in tru sio n s.

G ra p to lite s  h a ve  been repo rted , b u t w ith o u t co n firm atio n , on th e  w est side of th e  
M ag d a len a v a lle y , w h ere  P h ilip  M e rr itt ’s S u ra tá  Series, w ith  p ro d u ctid s, is succeeded 
b y  h is  B o ca s  Series, co n ta in in g  th in , m etam orphosed  coals. P h y lh te s , p ro b ab ly  
Pa laeozo ic, o u tcrop  in  seve ra l p laces, an d  a t M eseta  de L o s  San to s ap p ear to  u n d e rlie  
th e  G iró n , a lth o u g h  th e  a c tu a l co n tact m ay  be fau lte d .

In  th e  easte rn  p a rt o f th e  area , w h ere  th e  G iró n  is  ab sen t, th e  C o cu y sandstones 
a re  n o t o f G iró n  age, b u t seem  to  be eq u al to  th e  L o w e r an d  M id d le  C retaceous lim e 
stones an d  shales o f th e  w est. R .  C . W .

209.* Photogeology. H . C . R e a . Bull. Amer. A ss. Petrol. Oeol., Sep tem ber 1941, 
25 (9 ), 1796-1800.— I t  is argued  th a t in  geo log ica l m ap p ing  o f a  new  area , m ost rap id  
p rogress is  m ade b y  firs t p rep arin g  aero-photographs o ve rlap p in g  a t le ast 6 0 %  a t 
th e  sides, 3 0 %  a t th e  ends, an d  on  a  scale o f 1 in . to  ab o u t 1650 ft . T hese w ill u su a lly  
show  exposed ou tcrop s, o b vio us d ip s, p ossib le fa u lts , an d  w ill d is tin g u ish  re fle ctin g  
va lu es o f co n trastin g  ro cks an d  so ils. D iffe re n t typ e s  o f n a tu ra l ve g e ta tio n  an d  
c u ltiv a tio n , d ra inag e  p a tte rn s , w atershed s, rese rvo irs , q u arries, an d  ra ilw a y s  are  also 
rep resen ted . T h e  p h o tos m a y  be stu d ied  ste reo sco p ica lly , an d  sh ou ld  be in te rp re te d  
fro m  th e  geom orpho log ica l— see L o b e c k ’s text-book— as w e ll as th e  g eo log ical 
p o in t o f v ie w . A re a s  o f co m p lica tio n  can  u s u a lly  be p icked  o u t a t once.

S a lt  dom es h a ve  been lo ca ted  fro m  anom alous d ra inag e  p a tte rn s , an d  m ud-volcanoes
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in  dense ju n g les f>y m eans o f a  “  tim b e r h a lo .”  A n c ie n t stream -courses fille d  b y  
yo u n g er deposits a re  m arked  b y  ve g e ta tio n  an d  sod changes. K e lp  adheres to  u n d e r
sea o u tcrop s o f M o n te re y  sh ale, so as to  d e lin ea te  th e  E llw o o d  a n tic lin e , o ff S a n ta  
B a rb a ra , C a lifo rn ia . Lo d es an d  igneous p a tte rn s  are  also  o fte n  m ade c le a r. W h e re  
loess, w ind-b low n sand, o r g la c ia l deposits p ro v id e  a  co ve rin g , p ho tog eo log y en 
co u n ters th e  sam e d ifficu ltie s  as n o rm a l fie ld-m app ing . A . L .

210 * Crude Oils and Stratigraphy in Parts of Oklahoma and Kansas. L . M . N eum ann , 
N  W . B a ss , R .  L .  G in te r, S . F .  M au n ey , C . R y n ik e r, an d  H . M . S m ith . Bull. Amer. 
Ass. Petrol. Geol., Sep tem ber 1941, 25 (9 ), 1801-1809.— In  S o u th - Ea s te rn  K a n sa s  and  
N o rth - Ea s te rn  O k lah o m a, o il-pools in  B u rb a n k  sand  ex ten d  to  fo rm  a  cu rv in g  b e lt, 
150 m iles long  an d  10-20 m iles w id e . T h e  sands are  hum m ocks w ith  fla t bases, and  
rep resen t sand-bar accu m u la tio n s o f th e  U p p e r C arb o n ife ro us sea. In  th irty-seven  
poo ls crud e o^ls a f s im ila r co m p ositio n  are  fo un d . T h e  o n ly  n o te w o rth y  v a ria tio n  
is a  s lig h tly  g rea te r residuum  in  O k lah o m a o il, w ith  a  p e rce p tib ly  h ig h er A .P . I .  g ra v ity  
th a n  in  th e  K a n sa s  o ils, due to  a  loss o f fig h t h yd ro carb o n s o ve r a  lon g  p erio d . T h a t 
th e  source-beds h ad  a  lim ite d  v e rt ic a l ex ten t w ith in  th e  C herokee sh ale  is  in d ica ted  
b y  th e  fa c t th a t th e  R o c k  sand , 50 ft. ab o ve  th e  Ejjfirbank, an d  th e  B a rt le s v ille  sand, 
100 ft . below  it , y ie ld  d iffe ren t typ e s  o f o il. I t  is  lik e ly  th a t th e  o il o rig in a ted  in  the 
o rg an ic sed im ents deposited  in  sw am ps b eh in d  th e  sand-bars, th e  th ickn ess o f these
sed im ents u su a lly  n o t exceeding th e  h e ig h t o f th e  “  san d -h ills .”  T h e  o il m ay  have
fo rm ed  u n d er p ressure fro m  la te r  P e n n sy lv a n ia n  d ep osits. S tru c tu ra l m ovem ents 
w h ich  fo rm ed  lo ca l a n tic lin es  d id  n o t a ffec t th e  co m p ositio n  o f th e  o il;  n e ith e r 
d id  th e  tilt in g  o f th e  P ra ir ie  P la in s  hom ocfine, n o r re cen t d iffe re n tia l erosion , since 
in  W ood son  C o u n ty, K a n sa s , a t 350-400 ft . b elo w  sea-level an d  a t a  d ep th  o f 1400 ft., 
th e  o il is  s im ila r to  th a t in  So u th - Easte rn  B u t le r  C o u n ty , a t 1300 ft . ab o ve  sea-level 
an d  under a  co ve r 2700 ft . th ic k . A . L .

211.* Cementing Materials in Sandstones and their Probable Influence on Migration 
and Accumulation of Oil and Gas. W . A . W a ld sch m id t. Bull. Amer. A ss. Petrol. 
Oeol., O ctob er 1941, 25 (10 ), 1839-1879.— In  a s tu d y  o f sandstones fro m  th e  M in nelusa 
(U p p e r C arb o n ife ro us) to  th e  M esaverd e  (U p p e r C re taceo u s) o f th e  R o c k y  M o u n ta in  
reg ion , tw o  g en era l g roups o f cem en ting  m a te ria ls  h a ve  been  re co g n iz e d : (1)
arg illa ceo u s m a trix , (2 ) m in era ls c rys ta lliz e d  fro m  so lu tio n . A rg illa ceo u s  m a te ria l is 
m ost ab u n d an t fro m  th e  to p  Sun d an ce  (Ju ra s s ic ) u p w ard s , an d , as in  th e  D ako ta  
an d  C lo v e rly , F ro n tie r  an d  Second  W a ll C reek  (C o lo rado  G ro u p , C re taceo u s) an d  M esa
ve rd e  (M o n tan a  G ro u p ) sandstones, o fte n  p reven ts  so lu tio n  o f g ra in s a t p o in ts  of 
co n ta ct, so th a t in te rlo ck in g  is ab sen t o r o n ly  p a r t ia l; an d  co n so lid a tio n  is  ch iefly  
due to  p ressure, in d ica te d  b y  d is to rte d  m ica-flakes, an d  to  s ilic if ic a tio n  w h ich  m ay 
m ake th e  m a trix  ab n o rm a lly  an iso tro p ic . In  som e c ry s ta llin e  m a trice s  th e  cem ent 
is q u artz , o r o ccas io n a lly  ca lc ite  a lo n e ; o r in it ia l q u artz  m ay  be fo llo w ed  b y  one or 
m ore, in  d iffe ren t o rders, o f th e  fo llo w in g  : d o lo m ite , ca lc ite , a n h y d rite . Pressure 
o f la te r deposits leads to  so lu tio n  o f sand-grains a t p o in ts  o f co n ta c t, w ith  alm ost 
im m ed iate  re p rec ip ita tio n  of q u artz , e ith e r in  o p tica l co n tin u ity  on  sand-grains o r as 
ind ependent c rys ta ls . D o lo m ite  acts  as a  b in d in g  m a te ria l in  th e  Seco nd  Le o , Leo , 
an d  C onverse sandstones o f th e  M in n e lu sa , an d  in  th e  Su n d an ce . T h e  dolom ite 
fo llo w s q uartz  and , lik e  th e  la tte r , is  e ve n ly  d is trib u te d , so as to  f ill pore-spaces betw een 
sm alle r g ra ins, b u t le a v in g  som e vo id s am ong coarser g ra in s. W ith  th e  excep tio n  of 
th e  L a k o ta  (L o w e r C retaceous) an d  th e  lo w e r D a k o ta  an d  b asa l C lo v e rly  (base of 
U p p e r C re taceo u s), ca lc ite  w as found  in  a ll sandstones fro m  th e  Su n d an ce  upw ards, 
an d  to o k  th e  fo rm  o f an h ed ra l g ra in s. Fo ra m in ife ra  an d  lim esto n e  frag m en ts are 
p ro b ab ly  d isso lved  w ith  ris in g  tem p era tu re  an d  p ressure, an d  s o lu b ility  is increased  by 
decom position  o f o rgan ic m a te ria l an d  acco m p an yin g  fo rm a tio n  o f ca rb o n ic  a c id  and 
am m onium  carb o n ate . A d d itio n a l ca rbo n ates a re  o b ta in ed  fro m  g round-w ater, and 
p re c ip ita tio n  in  vo id s fo llo w s on  re lease o f p ressure o r fa ll o f te m p era tu re . Sands 
o rig in a lly  rich  in  carbon ates fin a lly  show  sand-grains co m p le te ly  iso la te d  in  a  ca lc ite  
and/or do lom ite  m a trix . A p p rec iab le  a n h yd rite , in  p o o rly  to  w e ll- c leaved  crys ta ls  
w ith  one to  th ree  s tra ig h t sides, is fo un d  in  th e  Tonsleep , C o nverse , an d  L e o  (U p p e r 
C arb o n ife ro us) and  in  th e  T h ird  Sun d an ce . I t  is th e  la s t m in e ra l to  crys ta lliz e , 
u su a lly  fo llo w in g  q uartz  an d  d o lo m ite , ra th e r th a n  c a lc ite . In  fa c t, a  sequence of 
q uartz  an d  ca lc ite  is ch a ra c te ris tic  in  th e  Ju ra s s ic  an d  C retaceou s sandstones, w h ils t
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q uartz , d o lo m ite , an d  a n h y d rite  are  con fined  to  those b etw een  th e  B e ll (P e n n sy lv a n ia n ) 
and  th e  Sun dan ce .

N on-arg illaceous sandstones in  w h ich  re c rys ta lliz e d  q u artz  is th e  o n ly  im p o rtan t 
p rec ip ita te  ten d  to  h a ve  re la tiv e ly  h ig h  p o ro s ity  an d  p e rm e a b ility . T h e y  m ay  be 
v e ry  rig id , due to  p a rtia l in te rlo ck in g  o f g ra in s an d  to  b rid g in g  o f gaps b y  re c rys ta lliz e d  
q uartz— e.g., p a rts  o f th e  D a k o ta  Sand sto ne . A rg illa ceo u s  m a te ria l an d  ca lc ite  b o th  
co n trib u te  to  reduce p o ro s ity , e sp ec ia lly  w h ere  ind igenous ca rb o n ate  m a te ria l is 
re crys ta lliz e d  u n d er p ressure in to  in te rg ro w n  ca lc ite  g ra in s . T hese fa c to rs  a re  im 
p o rta n t in  o il m ig ra tio n , w h ich  is  also  p rom oted  b y  p ressure due to  vo lu m e  in crease 
w hen  m in era ls, lik e  a n h yd rite , a re  p re c ip ita te d  fro m  so lu tio n . I f  w a te r co n ta in s 
d rop lets o f o il, fro m  o rgan ic decom position , too  sm a ll to  coalesce u n d er s ta tic  co n d itio n s, 
these are  lik e ly  to  u n ite  w h en  m oved  th ro u g h  sand, as in  M e re d ith ’s process fo r sand- 
filtra tio n  o f em ulsions. T h e  coalesced  o il no d ou b t fo llo w s th e  w a te r to  low -pressure 
areas. T h e  w a te r m ay  by-pass th e  o il, an d , if  it  co n ta in s ca lc iu m  carb o n ate , d ep o sit 
th e  la tte r  as a  seal w h ere  th e re  is m ark ed  re lease o f p ressure in  ten s io n a l p a rts  o f 
a n tic lin a l fo ld s, in  jo in ts , in  fa u lts , an d  n ea r th e  su rface.

In  a  closed  system  in crease  o f p ressure due to  c ry s ta lliz a tio n  m a y  cause gas to  be 
absorbed  b y  o il an d  w a te r. T o  th is  m u ch  o f th e  in it ia l h ig h  p ressure  in  o il- fie lds m ay  
be due. C ry s ta lliz a tio n  aro u nd  an  o il a rea  m ay  also  so iso la te  i t  th a t d u rin g  p ro d u ctio n  
th e  p ressure m ay  fa ll to  zero, o r b elow  it . T h is  is expected  to  h ap p en  in  p a rts  o f th e  
Sun d an ce  sands. In  th e  D a k o ta  sandstone, ho w ever, w h ich  has m ore u n ifo rm  
p o ro s ity , encroachm ent o f w a te r w ill m a in ta in  p ressure. A . L .

212.* High-Pressure Yates Sand-Gas Problem, East Wasson Field, Yoakum County, 
West Texas. A . S . D o n n e lly . Bull. Amer. A ss. Petrol. Oeol., O cto b er 1941, 25 (10 ), 
1880—1897.— G as is fo un d  n ea r th e  to p  o f th e  Y a te s  sand  (P e rm ia n ) o ve r a  la rg e  a rea  
o f th e  W asso n  F ie ld , W e s t T ex as. In  th e  north-north-east ax is  it  is 92£—97 %  n itro g en , 
th e  rem a in d er bein g  m a in ly  m ethane. I t  seem s to  be co m p le te ly  sealed  in  b y  lo ca l 
cem en ta tio n . Pressu res up  to  2800-i/r, b u t ave rag in g  1800-i/r, h a ve  g iven  tro u b le  
b y  u n load in g  d rill-h o les an d  b y  b lo w in g  o ff th e  m ud-cake on  red  beds, so th a t th e  
w a te r in  th e  la tte r  escapes w ith  acco m p anying  erosion  an d  b rid g in g  o f th e  w ell-sides. 
T h e  tig h t p lace  is ap p ro x im a te ly  120 ft. b elo w  th e  to p  o f th e  Y a te s , w here, ag a in st a  
so lid  stra tu m  o f an h y d rite , th e  casing  is den ted  in  a  sh arp  k in k . T h is  is done e ith e r 
b y  beds slough ing , o r b y  m ovem ent o f th e  a n h y d rite  its e lf w h en  ab ove an d  b elow  it  
s a lt an d  sand  a re  d isso lved  and  w ashed  o u t. A  deeper “  a ir  ”  m ay  also  be m e t w ith  
in  porous d o lom ite  o r san d y beds a t th e  to p  o f th e  Y o a k u m  “  B ro w n  lim e .”  B y  som e 
th is  is ascrib ed  to  d ow nw ard  m ig ra tio n  o f Y a te s  “  a ir  ”  fo llo w in g  ca v in g  o f o ve rly in g  
red  beds in  ho les, b u t A ld e n  D o n n e lly  th in k s  i t  is  o f sep arate  o rig in .

O ne p recau tio n  is  to  d r ill 11-in. ho les, so in creasing  th e  vo lu m e  o f th e  h o le  an d  
decreasing  th e  possib le v e lo c ity  o f th e  m ud  co lum n . H igh-carb on-conten t stee l m ay  
also  be used  in  casing  opposite th e  zone o f co llapse. P u lv e riz e d  sa lt sh ou ld  be added 
to  th e  d rillin g  flu id  before salt-beds a re  reached , so as to  p re ve n t so lu tio n  o f th e  
w a lls . M o reo ver, a sa tu ra te d  sa lt so lu tio n  11 lb ./g a l. a llo w s th e  “  a ir  ”  to  b ub b le  
th ro u g h  in  cases w h ere  a  m ud  s lu rry  o f th e  sam e d en s ity  is  e ru p ted . T h e  “  a ir  ”  
p ressure reaches a  m ax im um  o f 18 lb ./g a l. I f  a  b it  is  changed  a t an  u n su itab le  p lace  
it  is  possib le fo r a  b rid g e to  fo rm  an d  fo r p ressure to  b u ild  up  b elo w  it , fo llo w ed  b y  a 
b reak  th ro u g h  w ith  te rrific  w ater-ham m er. S u ch  o u tb reaks h a ve  been co n tro lle d  b y  
m eans o f B a ro id . T h e  “  a ir  ”  h o rizon  m u st n o t be p en e tra ted  w h ile  re d  beds are  
open. T h e  strin g  o f casing  sh ou ld  be secured  in  a  seat o f a n h y d rite , an d  th e  “  a ir  ”  
ho rizon  th en  be squeeze-cem ented. “  S tu b  ”  strin g s fo r p erm anen t co n tro l o f th e  gas 
m ay  also  be set. A . L .

213.* South Cotton Lake Field, Chambers County, Texas. J .  M . W ils o n . Bull. 
Amer. A ss. Petrol. Oeol., O cto b er 1941, 25 (10 ), 1898-1920.— A  b la n k e t to rsion -b alance 
su rve y  o ve r a  la rg e  sectio n  o f C ham bers C o u n ty  in  1934 in d ica te d  a  p ro m in en t m in im u m , 
cen tred  s lig h tly  n o rth  o f th e  p resen t p ro d u c in g  area . T h e  d ry  w e ll, L a w re n ce  N o . 1, 
w as th en  d rille d  an d  abandoned  a t th e  d ep th  o f 7005 f t . I t  h ad , h o w ever, su ffic ien t 
show ings to  ju s tify  d rillin g  th e  L aw re n ce  N o . 2, w h ich  w as also  ab andoned  a t a  d ep th  
of 7300 ft. T h e  a rea  w as th e n  su rveyed  w ith  th e  re fle c tio n  seism ograph , usin g  th e  
con tinuous p ro file  m ethod . A s  a  re su lt o f th is  w o rk , th e  lo c a tio n  fo r th e  d isco ve ry
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w e ll w as foun d , an d  subsequent su rve ys  show ed th e  tru e  p ic tu re  o f th e  s tru ctu re , a 
fa u lte d  dom e e longate  east to  w est.

T h e  th ree  p rod ucin g  sands a re  th e  M arginulina, F r io  N o . 1, an d  F r io  N o . 2, w ith  an  
average  o f 71 ft ., 10 ft ., an d  5 ft . e ffe c tive  sand , re sp e c tive ly . T hese o ccu r in  the  
O ligocene w ith in  an  in te rv a l o f 100 ft ., an d  th e  ave rag e  to ta l d ep th  o f w e lls  is  6500 ft. 
T h e  m ax im um  p rod ucin g  a rea  m ay  be ab o u t 1200 acres. A t  p resen t th e re  are  f ifty  - 
one o il w e lls  an d  tw o  gas w e lls  in  th is  a rea , an d  d eve lo pm en t is a lm o st com plete. 
A s  a t Ja n u a ry  1, 1941, th e  to ta l p ro d u ctio n  d erived  fro m  th ree  p rod ucin g  sands w as 
1,573,400 b rl.

T h e  V ick sb u rg  o r Textularia warreni zone has been p en e tra ted  a t 8301 ft . J .  T .

214.* Relation of Organic Matter to Colour of Sedimentary Rocks. H . W . P a tn o d e .
Bull. Amer. A ss. Petrol. Oeol., O ctob er 1941, 25 (10 ), 1921-1933.— A fte r  crush in g  and 
d ry in g  a t room  tem p era tu re , pow ders from  m ore th a n  3000 sam p les o f g rey  sed im ents 
w ere exam ined  fo r re fle c tiv ity . Sm o o th  su rfaces w ere  o b ta in ed , an d  these w ere 
com pared  w ith  su rfaces o f kn o w n  re fle c tin g  p ow er in  a  re flecto m ete r. In  com parison 
w ith  m agnesium  ox ide, tak e n  as 1 0 0 %  an d  lam p b lack  as 2 %  re fle c tive , it  w as found 
th a t re su lts  fo r th e  ro cks v a rie d  fro m  8 %  to  6 6 % . N in e- ten th s w ere  b etw een  1 8 %  
an d  4 9 % , an d  h a lf betw een  2 5 %  an d  3 5 % . T h e  n itro g en  an d  th e  re d u ctio n  num ber 
o f th e  sam ples w ere also  d eterm ined  as ro ug h  in d ices o f o rg an ic co n ten t w h ich  is not 
d ire c tly  m easu rab le . T h e  re d u ctio n  nu m b er is  th e  nu m b er o f c .c . o f 0-4 norm al 
ch rom ic a c id  th a t is  reduced  b y  100 m gm . o f sed im en t u n d e r stan d a rd  cond itions. 
In  general, d a rk  sed im ents w ith  lo w  re fle c tio n  g ive  h ig h  re d u ctio n  num bers, and  h ig h ly  
re fle c tive  sed im ents h a ve  lo w  re d u ctio n  num bers. D a rk  sed im en ts h a ve  also  re 
la t iv e ly  h ig h  n itro g en  co n ten t. T h e  average  re d u ctio n  nu m b er is  ab o u t 1-00 ; and 
th e  ra tio  o f 100 tim es th e  n itro g en  co n ten t to  th e  re d u ctio n  nu m b er is  ca lled  the 
n itrog en-red uction  ra tio . T h e  average  re d u ctio n  nu m b er o f sam p les h a v in g  a  nitrogen- 
red u ctio n  ra tio  less th a n  5-0 is  co n s is ten tly  g rea te r th a n  th e  ave rag e  re d u ctio n  num ber 
of those h a v in g  a  n itro g en-red uctio n  ra tio  g rea te r th a n  5-0. Sed im en ts o f lik e  co lour 
are re la tiv e ly  poor in  n itro g en  w hen  th e  re d u ctio n  nu m b er is h ig h .

F o r  a  g iven  re fle c tiv ity , coarse sed im ents h a ve  a  sm a lle r re d u ctio n  num b er, and 
there fo re  co n ta in  less o rg an ic m a tte r th a n  fin e  sed im ents. F in e ly  d iv id e d  ca lc ium  
carbo n ate  p ro b ab ly  causes lim estone an d  ch a lk  to  be m ore re fle c tiv e  th a n  c las tic 
sed im ents w ith  e q u iva len t o rgan ic co n ten t. F e rr ic  an d  fe rro u s com pounds are  also 
im p o rtan t. T h e  average  re d u ctio n  num b er fo r C a lifo rn ia n  d ep osits is  g rea te r th an  
th a t o f M id -C ontinen t sed im ents o f th e  sam e co lo u r. T h is  m a y  be due to  one or 
m ore causes— e.g., tex tu re  o f sam ples an d  n a tu re  o f o rg an ic co n stitu en ts .

C o lou r va lu es fro m  re flecto m eter w o rk  can  be used  to  su pp lem en t o th e r form s of 
w ell-logs. A  g rap h  o f re fle c tiv ity  reco rd ings fo r th e  U p p e r D e vo n ia n  sh ale  section, 
fro m  th e  to p  o f th e  O nondaga lim estone to  th e  base o f th e  B e re a  S a n d  in  W e s t V irg in ia , 
is  p ro v id ed , an d  also a  g rap h  of th e  red u ctio n  num bers to  show  th e  close re la tio n sh ip  
betw een th e  tw o . A . L .

215.* Migration of Oil from Arbuckle Limestone into Chattanooga Shale in Chetopa 
Oil Pool, Labette County, Kansas. G . E .  A b e rn a th y . Bull. Amer. A ss. Petrol. Oeol., 
O ctob er 1941, 25 (10 ), 1934—1939.— T h e  C h eto pa P o o l, in  S o u th - E a s te rn  K an sas, 
lie s  a t o r n ea r th e  uncon form ab le co n ta ct o f th e  A rb u ck le  lim esto n e  (O rd o v ic ian ) 
w ith  the  C h attano o g a shale (? h ighest D e vo n ia n ). O ve r m ost o f th e  fie ld  th e  o il is 
in  porous d o lom ite  an d  is sep arated  b y  a  “  cap  ro ck  ”  o f denser, m ore ch e rty  d o lom ite  
fro m  th e  8—20-ft. b la ck , fissile  sh ale. W h e re  th e  ‘ ‘ cap  ro ck  ”  is  ab sen t, o il has 
m ig rated  in to  th e  shale, w h ich  is less porous th a n  th e  A rb u ck le , b u t is  w a terless , and  
p ro b ab ly  has m an y jo in ts  a t p o in ts o f fo ld in g . T h e  o il has som e o f th e  lig h te r fractio n s 
(gaso lin e) com m on in  m ost crud e o il o f th e  reg ion . A sso cia ted  w a te r h as a  v e ry  low  
co n ten t o f d isso lved  so lids— 1583 p .p .m .— m a in ly  sod ium  ch lo rid e  an d  b ica rb o n ate .

A . L.

216.* Carboniferous Foraminifera of the Samara Bend [U.S.S.R.], b y  D . Rauser-
Cernoussova, G . B e lja e v , and  E .  R e itlin g e r. Su m m ary  b y  S . W . M u lle r an d  H . G . 
Sch en k . Bull. Amer. A ss . Petrol. Oeol., O cto b er 1941, 25 (10 ), 1943-1949.— F o ra 
m in ife ra  h a ve  been id en tified  from  a  com p lete  sectio n  o f C arb o n ife ro u s in  a  1471-m.  
w e ll, n ear Syz ran , on th e  V o lg a . B e lo w  1099 m . D e vo n ia n  Endothyrae w ere  recognized .
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In  th e  L o w e r C arb o n ife ro us, in  beds ta k e n  as T o u m a is ian , th e  species are  few  (as in  
E n g la n d ), an d  in c lu d e  Endothyra a ff. botvmani, E .  sp ., Hyperammina elegans, and  
Sp irillina  sp ., w h ile  th e  V ise a n  y ie ld s  ch a ra c te ris tic  species— StaJJela struvei, E .  
crassa, E . globulus, H . vulgaris, an d  Archaediscus Icarreri. T hese are  m ost num erous 
in  th e  M id d le  V ise an , in  w h ich  sp ecia l le ve ls  a re  m arked  b y  Cribrospira panderi, E .  
omphalota, an d  Sam arin a operculata. M id d le  V ise an , also  (m u ch  as in  E n g la n d ), 
sees th e  la rg est Endothyrae ap p earin g  in  g rea test num bers. In  th e  la te  V ise a n  o f 
R u ss ia  th e  m icro fau n a  becom es im p o verished . T h e  T ra n s itio n  B e d s , b etw een  V ise an  
and  M id d le  C arb on iferous, show  Bradyina cribrostomata, s im ila r to  B . potanini V e n . 
fro m  M on go lia , an d  Climacammina a c tin g  as rock-fo rm ers. In  th e  M id d le  C a rb o n i
ferous, fu s ilin id s  becom e d o m in an t w ith  g enera lik e  Fusulinella  an d  Schubertella; 
Fusulina  an d  Wedekindellina com e in  la te r th a n  th e  o th e r tw o ; sp hero id  sta ffe lid s  
are also  im p o rtan t. T h e  U p p e r C arb o n ife ro us p ro v id es th e  lo w est s tra tig ra p h ic  
o ccurrences o f Triticites an d  Quasifusulina.

T h e  R u ss ia n  L o w e r C arb o n ifero us corresponds w ith  th e  M iss iss ip p ian  in  w h o le  o r 
p a rt. M id d le  C arb o n ife ro us seem s to  be eq u a l to  L o w e r P e n n sy lv a n ia n , U p p e r 
C arb on iferous syn ch ro n iz in g  w ith  th e  A m e rican  m arin e  U p p e r P e n n sy lv a n ia n .

A . L .

217.* Oligoeene Stratigraphy of East White Point Field, San Patricio and Nueces 
Counties, Texas, p . F . M a rty n  an d  C . H . Sam p le . Bull. Amer. A ss. Petrol. Geol., 
N ovem b er 1941, 25 (11 ), 1967-2009.— Sub sequ en t to  th e  d isco ve ry  o f o il in  th e  5600- 
ft . sand  (F r io ) in  1938, som e 240 w e lls  h a ve  been d rille d , an d  n e a rly  5,500,000 b rl. 
o f o il p roduced . T h e  basis o f th is  s tra tig rap h ic  s tu d y  has been  th e  co rre la tio n  o f 
sand  an d  shale in te rv a ls  b y  in te rp re ta tio n  o f e le c tric  logs, w ith  th e  h e lp  o f a ccu ra te  
sam p ling , iso pach  m aps, an d  palaeon to log ica l in fo rm atio n . T h e  beds considered  are  
those b etw een  th e  4100-ft. sand  (zone A ) a t th e  to p  o f th e  M id d le  C a tah o u la  an d  th e  
5600-ft. sand  o f th e  F r io , w h ich  is th e  p rin c ip a l o il-producing  zone. T h e y  a re  su b 
d iv id ed , in  descend ing  o rder, in to  s ix  zones : Zone A , th e  4100-ft. sand , is  a  n e a r
shore d eposit o f a  reg ressive  sea ; Zone B ,  4500-ft. sh ale, w as deposited  u n d er q u iescen t 
co n d itio n s, w ith  lit t le  co n tin e n ta l o r s tru c tu ra l d e fo rm a tio n ; Zone C , Heterostegina 
sand, 4900 ft ., show s p rog ressive  th ick en in g  w estw ard , an d  w as deposited  b y  a  sea 
transg ressing  eastw ard  fro m  th e  an c ie n t g u lf o f M ex ico  w h ich  la y  to  th e  south-east 
o f th e  o il- fie ld  a re a ; Zone D , 5300-ft. shale, th ick e n s  fro m  east to  w est an d  is  a  lag oo n a l 
d ep osit fo llo w in g  th e  d row n ing  o f th e  an c ie n t N ueces v a lle y ; Zone E ,  5400 ft . sand, 
th in s  fro m  w est to  east an d  show s te rraces, slopes, an d  m eander scarps w h ich  d isp la y  
ty p ic a l fea tu res o f d eg rad atio n  an d  p la n a tio n  com m on to  th e  erosion al cy c le  o f a  r iv e r  
in  an  a rea  o f u p lift, th ree  m ovem ents bein g  suggested b y  th e  te rraces o f th e  an ce stra l 
N ueces r iv e r  w h ich  la y  to  th e  w est o f th e  p ro d u cin g  a re a ; Zone F ,  5500-ft. shale, 
th ick e n s  to w ard s th e  no rth-w est, an d  w as d eposited  as an  acco m pan im en t to  co n ti
n e n ta l d ow nw arp in g  an d  tiltin g .

T h e  a lte rn a tio n  o f sand  an d  sh ale  suggests sh allo w -w ater co n d itio n s. T h e  u n co n 
fo rm ity  a t th e  to p  o f th e  5400-ft. sand  (Zon e E )  m arks th e  to p  o f th e  F r io , an d  is 
im p o rtan t s tra tig ra p h ic a lly . A  geolog ic co rre la tio n  ch a rt is  in c lu d ed  in  th e  p ap er, 
w h ich , in  ad d itio n  to  e le c tric  logs an d  iso pach  m aps, co n ta in s iso m etric  p ersp ective  
b lo ck  d iag ram s. R .  C . W .

218.* Marine Sedimentation and Oil Accumulation on the Gulf Coast. 1. Progressive 
Marine Overlap. D . S . M a lk in  an d  D . A . Ju n g . Bull. Amer. A ss. Petrol. Geol., 
N o vem b er 1941, 25 (11 ), 2010-2020.— Pro g ress ive  m arin e  o ve rla p  p ro v id e s  id e a l 
co n d itio n s fo r o il fo rm atio n , m ig ra tio n , a ccu m u la tio n , an d  p ro d u c tio n ; a  tran sg ressive  
sand  is  a  lith o lo g ic a l u n it, com posed o f g raded  sands passing  d ow n  d ip  in to  fin e r 
sands, san d y  shale, an d  shale, an d  passing  la te ra lly  seaw ard s in to  fin e r sed im en ts an d  
shale w h ich  a c t as a  good im p e rv io u s seal. T h e  num erous o ve rlap s in  th e  G u lf C oast 
T e rtia ry  are  fo un d  in  U p p e r W ilc o x , C o ck fie ld , M a rg in u la - F rio , an d  L o w e r M iocen e 
sands, being  fo rm ed  b y  m in o r flu c tu a tio n s  o f sea.

T h e  C o ck fie ld  sand  (Eo ce n e ) is  stu d ied  w ith  th e  a id  o f e le c tric  logs, an d  show s 
a lm ost id e a l co n d itio n s. O ne p o in t stan d s o u t : th e  to p  o f th e  C o ck fie ld  fo rm a tio n  
has been h ith e rto  regarded  as bein g  m ark ed  b y  th e  fo ram in ife r Nonionella cockfieldensis, 
b u t on  com parison  w ith  sections d raw n  fro m  e le c tric  logg ing , th is  is  fo u n d  to  be 
in co rrec t. T h u s, th e  C o ck fie ld  sand-body rep resen ts a  lith o lo g ic a l u n it, an d  n o t a
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tim e  u n it. I t  is  d iach ron ou s. In  d ea lin g  w ith  tran sg ressive  sands, i t  is to  be expected  
th a t th e  palaeon to log ica l index-fossil w ill be fo un d  ab o ve  th e  sand  in  d ow nd ip  w ells, 
if  a  fo ssil is used  w h ich  w as n o t lim ite d  to  one en viro n m en t. T h u s, th e  occurrence of 
p a laeon to log ical m arkers , rep resen ting  tim e  u n its , m u st be a t va ria n ce  w ith  the 
e le c tric  logg ings o f th e  sand  tops. R- C . W .

219.* Activity in Texas Panhandle Maintains Upward Trend. H . F .  S im ons. Oil 
Oas J . ,  18.12.41, 40 (32 ), 14.— T h e  P a n h a n d le  is  g e n e ra lly  considered  as one large 
fie ld  h a v in g  seve ra l p ro d u cin g  zones, an d  it  has th e  la rg est a rea  o f a n y  oil- o r gas- 
fie ld  in  th e  w o rld . F o r  m ore th a n  fifte e n  ye a rs  it  has been a  m a jo r in fluen ce  from  
an  o il p ro d u ctio n  stan d p o in t, an d  h as g iven  ab o u t 2,000,000 b rl./m o n th  fo r th e  past 
six  yea rs . T o  d ate  it  has p roduced  m ore th a n  400,000,000 b rl. o f o il, w h ile  th e  p resent 
reserves are  ab o u t 700,000,000 b rl.

T h e  o il-p roducing  a rea  v a rie s  fro m  1 to  10 m iles in  w id th , w h ereas th e  gas area 
ranges fro m  10 to  40 m iles w id e . I t  lie s  on  th e  n o rth e rn  fla n k  o f th e  b u ried  A m arillo  
m o u n ta in s. O il com es fro m  th ree  m a in  ho rizons— th e  w h ite  an d  b ro w n  dolom ites, 
an d  th e  g ran ite  w ash . T h e  pay-zones are  co m m o n ly 75-150 f t . th ic k , an d  in  general 
th e  o il is p rod uced  from  yo u n g er beds in  th e  n o rth  th a n  in  th e  sou th .

5200 w e lls  a re  now  lis te d  as p ro d u cin g  o il. T h e  a llo w ed  p ro d u ctio n  has been rising  
d u rin g  1941, an d  on a  30-day m o n th  basis has averag ed  85,000 b rl./d a y , a ltho ug h  it  
is  b e lie ve d  th a t th e  fie ld  co u ld  p rod uce fro m  150,000 to  300,000 b rl./d a y  w ith o u t 
w aste .

T h e  fie ld  is  w e ll s itu a te d  w ith  reg ard  to  p ipe-lines an d  re fin eries. T h e  40° A .P .I.  
crud e  is a ll sour. T h e re  a re  th irty - e ig h t g aso line p la n ts  an d  th ir ty  carbon-black 

-p lants in  th e  area.
T h e  com p letio ns p er m o n th  are  lis te d , an d  a  ta b le  g ives th e  system  o f determ in ing  

w e ll a llow ab les. G . D . H .

220.* World-Wide Oil Possibilities. W . V . H o w a rd . Oil Oas J . ,  25.12.41, 40 (33), 
81.— T h e  p etro leum  p o ss ib ilitie s  o f th e  w o rld  ou tside th e  U .S .A . are  m uch greater 
th a n  those o f th e  U .S .A ., an d  som e d is tric ts  m ay  e v e n tu a lly  be as ric h  p er u n it area. 
A  series o f m aps has been p rep ared  in  w h ich  th e  co n tin e n ta l areas h a ve  been sub
d iv id ed  acco rd in g  to  th e  re la tiv e  lik e lih o o d  o f fin d in g  o il in  th em . T h e  m ost fa vo u r
ab le  areas are  those w h ere  o il an d  gas a re  now  fo un d , e ith e r as seepages o r as fields. 
T h e y  com prise areas w ith  sed im ents o f su ffic ien t th ickn ess to  p e rm it th e  existence of 
se ve ra l re se rvo ir ho rizon s. T h e  less fa vo u ra b le  areas in c lu d e  rem ote areas about 
w h ich  lit t le  is  kn ow n , areas w ith  a  th in  co ve r o f sed im en ts an d  a  la c k  o f defin ite 
s tru c tu ra l trend s, an d  areas w h ich  m ay  p ro ve  too  s tro n g ly  fo ld ed  o r w h ere  p o ten tia l 
rese rvo irs are  o ve rla in  b y  g rea t th icknesses o f co n tin e n ta l d ep osits o r ice  an d  snow. 
A reas considered  “  im possib le  o r im p ro b ab le  ”  are  those w ith  s tro n g ly  fo ld ed  m ountain  
ranges, g rea t m asses o f in tru s iv e  igneous ro cks, o r p re-C am b rian  ro cks.

T h e  w estern  hem isphere  an d  th e  U .S .S .R . C on tain  th e  la rg est a reas o f p o ten tia l 
o il lan d .

South America.— T h e  m o u n ta in  ranges are  so d istu rb ed  as to  h a ve  rem oved  the 
chances o f fin d in g  o il, b u t b etw een  in d iv id u a l ch a in s an d  in  th e  a rea  b etw een  th e  shield 
an d  th e  m o u n ta in s th e re  are  g rea t th icknesses o f sed im en ts p ro v id in g  p o ten tia l 
re se rvo irs. T h e  fo u r m ost fa vo u rab le  b e lts  a re  th e  tro u g h  b etw een  th e  A nd es and 
th e  sh ie ld , th e  Pam p as reg ion , th e  co as ta l p la in  w est o f th e  A n d es, an d  th e  coastal 
p la in  east o f B ra z il. T h e  sub-Andean tro u g h  has p ro d u c tio n  a t b o th  ends— in  
T rin id a d  an d  E a s te rn  V en ezu e la  in  th e  n o rth , an d  in  B o liv ia  an d  th e  S a lta - Ju ju y  
reg ion  o f A rg e n tin a  in  th e  sou th . R e c e n tly  p ro d u ctio n  has been  fo u n d  in  th e  centre 
in  E a s te rn  P e ru . T h e  Com odoro R iv a d a v ia  an d  M endoza fie ld s  a re  in  th e  Pam p as 
reg ion . In  th e  P a c ific  C o asta l p la in  is  th e  E c u a d o ra n  an d  m ost o f th e  P e ru v ia n  
p ro d u ctio n . T h e  p o ss ib ilitie s  are  p ro b lem a tica l a t p resen t in  th e  A tla n tic  coastal 
a rea . T h e  g rea t th ickn ess o f a llu v iu m  has caused  th e  A m azo n  v a lle y  to  be classed 
as less favo u rab le .

Mexico and the Caribbean.— T h ree  typ e s  o f p e tro life ro u s  areas a re  k n o w n  in  th is  
reg ion— th e  co asta l p la in  o f M ex ico  an d  Y u c a ta n , th e  in te rm o n tan e  v a lle y s  o f the 
A nd es, an d  p atch es an d  strip s  o f sed im en ta ry  ro cks flan k in g  m o u n ta in  ch a in s or 
frag m en ts o f ch ain s. A ll th ree  typ e s  h a ve  been p a r t ly  p rosp ected , an d  tw o  o f them  
y ie ld  im p o rtan t am oun ts o f o il. In  th e  co asta l p la in  a re a  a re  som e sa lt dom es, b u t
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these are  o f lit t le  im p o rtan ce  a t p resen t. T h e  m a in  p ro d u ctio n  has com e fro m  g reat 
lim estone “  h ig h s .”  N e a r th e  R io  G ran d e  sm a ll am o un ts o f o il an d  la rg e  q u an titie s  
o  ̂ gas com e fro m  th e  T e rtia ry . Y u c a ta n  is  v ir tu a lly  u n tested . T h e  in te rm o n tan e  
v a lle y s  p ro v id e  th e  o il o f C o lom b ia , V en ezu e la , an d  T rin id a d .

Europe.— T h e  areas fa vo u rab le  fo r p ro sp ectin g  a re  th e  fo re lan d  o f th e  n o rth e rn  
ch a in , th e  R u ss ia n  p la tfo rm , th e  N o rth  G erm an  p la in , an d  irre g u la r areas o f lit t le  
d istu rbed  sed im ents caug h t up  w ith in  loops an d  b etw een  ch a in s o f th e  T e rtia ry  
m oun tains. In  th e  fo re lan d  o f th e  A lp in e  ch a in s th e re  a re  show ings in  fro n t o f th e  
Pyren ees, th e  new  fie ld s o f th e  V ie n n a  b asin , th e  P o lis h  an d  R u m a n ia n  fie ld s, an d  th e  
M a iko p , G ro zn y, an d  B a k u  areas o f th e  U .S .S .R . T hese  areas a re  p ro g ress ive ly  
rich e r to w ard s th e  east.

In  sp ite  o f th e  d isco ve ry  o f im p o rtan t fie ld s, th e  R u ss ia n  p la tfo rm  area  is v ir tu a lly  
un tested . T h e  N o rth  G erm an  p la in , in c lu d in g  th e  R h in e  V & lle y , co n ta in s sm a ll o il 
deposits, o f w h ich  m an y  are  associa ted  w ith  sa lt m asses. T h e  in te rm o n tan e  p la in s  
y ie ld  sm all q u an titie s  o f o il in  It a ly ,  A lb a n ia , an d  H u n g ary '.

A sia .— Som e o f th e  areas m ost fa vo u rab le  fo r p rosp ecting  are  extensions o f tw o  
Eu ro p e a n  zones. T h e  fo re lan d  b e lt crosses th e  C asp ian  fro m  B a k u , an d  is  fo u n d  in  
th e  F e rg an a  reg io n  o f S o u th e rn  S ib e ria . T h e  R u ss ia n  p la tfo rm  passes so u th  o f th e  
U ra ls  in to  th e  A ra lo —C asp ian  area , w h ere  th e  E m b a  d is tr ic t p ro v id es im p o rta n t o il 
p ro d u ctio n . T h e  fo re lan d  o f th e  so u th ern  loop ed  ch a in s is  p ro d u c tive  in  N o rth 
w est In d ia  an d  B u rm a , an d  frag m en ts o f th e  sed im en ta ry  ro cks p ro te c te d  fro m  
co llapse b y  close p ro x im ity  to  th e  b ackb one o f th e  is lan d  festoons g ive  o il in  S a k h a lin , 
Ja p a n , T a iw a n , an d  B o rn e o .

In  Szechu an  an d  Shan-si th e re  a re  seeps an d  som e p ro d u ctio n . T h e  A rc tic  an d  
L e n a  areas are  p ra c tic a lly  u n kn ow n , b u t th e  presence o f s lig h tly  fo lded  T e r t ia ry  ro cks, 
is  a  m a tte r o f in te re st.

Africa and the N ear E a s t .— P ro b a b ly  th e  o n ly  areas w h ich  a ffo rd  a  p o ss ib ility  o f 
la rg e  o il p ro d u ctio n  are  a lo ng  th e  n o rth e rn  m arg in  o f th e  co n tin en t in  th e  in te r
m ontan e v a lle y s  o f th e  A tla s  reg io n , an d  in  th e  fo re lan d  o f th e  Z ag reb  m o u n ta in s o f 
Ir a n . In  th e  fo rm er a rea  th e re  a re  som e sm a ll fie ld s an d  m an y  seeps. T h e  fie ld s o f 
th e  fo re lan d  reg ion  o f th e  Zag reb  m o u n ta in s fo rm  th e  m ost im p o rtan t g roup  y e t 
fo u n d  in  co n tin e n ta l A s ia , an d  recen t w o rk  in  Ir a q , B a h re in , K u w a it , an d  S a u d i 
A ra b ia  has extended  th e  p etro life ro u s zone a w a y  fro m  th e  m o un ta in s.

T h e  coasts o f M ozam b ique an d  W e s te rn  M ad ag ascar ap p ear to  h a ve  th e  b est 
p o ss ib ilitie s  fo r p ro d u ctio n  in  A fr ic a  p ro p e r; th e  b u lk  o f th e  co n tin e n t is  u n lik e ly  to  
y ie ld  o il. O f seco n dary im p o rtan ce  are  th e  L a k e  C h ad  depression, th e  N ig e r e m b a y- 
m en t, an d  th e  Sah a ra- S u d an  area.

E ast  Indies and A ustralia .—-The fie ld s o f th e  N e th e rlan d s  E a s t  In d ie s  d iffe r fro m  
th e  o th e r m a jo r fie ld s associa ted  w ith  th e  so u th ern  looped  ch a in s o f th e  A lp in e -  
H im a la y a  system s in  th a t th e y  a re  s itu a te d  in  th e  b ack lan d  ra th e r th a n  in  th e  fo re 
lan d . A u s tra lia  an d  th e  associa ted  is lan d  arcs h a ve  fe w  o il p o ss ib ilitie s , an d  th e  b est 
o f these are  in  d ow n-fau lted  m arg in a l b lo cks an d  in  th e  depression b etw een  th e  sh ie ld  
an d  th e  A u s tra lia n  A lp s . In  th e  sed im en ts flan k in g  th e  m o u n ta in s in  N e w  Z ea la n d  
an d  N e w  G u in ea  th e re  a re  o il in d ica tio n s , b u t no im p o rtan t o il p ro d u c tio n  has been 
o b ta in ed .

Dominion of C anada .— T h e  a rea  o ffe ring  th e  b est o il p o ss ib ilitie s  is  th e  P la in s  reg io n  
o r th e  v a lle y s  o f th e  M acken z ie  an d  Sa sk a tch ew an  riv e rs . T h e re  a re  th e  sh arp  s tru c 
tu res o f T u rn e r V a lle y  an d  b ro ad er fo ld s, as w e ll as th e  ta r  sands o f A th a b a sk a . T h e  
p rospects o f O n ta rio  a re  n o t good, an d  th e  sam e ap pears to  b e tru e  o f G asp e. N e w  
B ru n sw ic k  has sh a llo w  o il an d  gas p ro d u ctio n , an d  ex ten sive  d ep o sits o f M iss iss ip p ian  
o il shale. G . D . H .

221.* Venezuela’s Oil Industry Exceeding Pre-War Output. L . H.j F ig u e re d o . Oil 
Oas J ., 25.12.41, 40 (33 ), 90.— F ro m  th e  begin n in g  o f 1941 th e re  has been an  a lm o st 
co n tin uo us in crease in  V en ezu e la ’s o il p ro d u ctio n , fro m  489,595 b rl./ d a y  to  681,050 
b rl./d ay . T h e  1941 p ro d u c tio n  w ill p ro b a b ly  exceed  220,000,000 b r l., a lm o st 33,000,000 
b rl. m ore th a n  in  1940. C ru de  o il exp o rts fo r 1941 a re  exp ected  to  be ab o u t 
194,000,000 b r l., an d  re fin ed  p ro d u c t exp o rts 25,000,000 b rl.

F o u r new  fie ld s  w ere  bein g  d eve lo ped  in  E a s te rn  V en ezu e la  in  1941. T w o  w e lls  
h a ve  been com p leted  a t S a n ta  B a rb a ra  in  N o rth e rn  M onagas w ith  ab o u t 1200 b rl./ d a y  
o f 30-32° A .P . I .  o il. In  th e  L e o n a  reg ion , no rth -east o f O fic in a , e ig h t w e lls  h a ve
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been b rou g h t in , w ith  an  ave rag e  o f 1100 b rl./ d a y  o f 26-30° A .P . I .  o il. O ne w e ll has 
been com p leted  a t S a n ta  R o sa , east o f E l  R o b le . I t  is cap ab le  o f g iv in g  1800 b rl./d ay  
of 42 ° A .P . I.  o il. O n  concessions ad jo in in g  S a n ta  R o sa  an d  E l  R o b le  tw o  p rod ucin g  
w e lls  h ave  been d rille d  w h ich  ave rag ed  1150 b rl./ d a y  o f 3 9 ^ 8 ° A .P . I .  o il, in  tests.

T h ree  of the  fiv e  w ild ca ts  sta rte d  in  E a s te rn  V en ezu e la  in  1941 h a ve  been abandoned. 
S u b s ta n tia l o il show ings h a ve  been encountered  in  M ercedes 1 in  C e n tra l V enezuela , 
and  th is  p rom ises to  be th e  firs t co m m ercia l p ro d u cer in  th a t reg ion .

A  ta b le  show s th e  p ro d u ctio n  b y  fie ld s an d  com pan ies in  th e  Ja n u a ry- S e p te m b e r 
p eriods o f 1940 an d  1941. G . D . H .

222.* Shell’s Discovery on Yondo Block is Colombian Feature. E .  O sp ina-R acines. 
Oil Gas J . ,  25.12.41, 40 (33 ), 94.— Casabe 1, a  w ild c a t on  th e  Y o n d o  concession near 
B a rra n c a  B e rm e ja , encountered  se ve ra l o il ho rizons in  d rillin g  to  7150 ft ., an d  one of 
them  has show n a  p o te n tia l o f ab o u t 500 b rl./d ay . A  second w e ll is to  be d rille d  on 
th e  crest of th e  stru ctu re . C im ite rra  1 reached  th e  basem ent ro ck  a t 1091 ft ., an d  has 
had  show ings o f h e a vy  o il. A  w e ll on th e  G u tie rrez  concession en tered  th e  C retaceous 
a t 5861 ft., and  has been tak en  to  7800 ft . w ith o u t a n y  show ings bein g  repo rted .

A t  th e  beg inn ing  o f O ctob er on-the B a rc o  concession, P e tro le a  N o . 99 w as a t 1395 
f t . ; 1 Sa rd in a ta  w as a t 4717 ft ., h a v in g  g iven  150 b rl./ d a y  on  t e s t ; 1 Socuavo  had  
reached  9850 ft.

O f tw e n ty  w ild ca ts  since 1937, o n ly  one has show n p rom isin g  re su lts— 1 Casabe.
In  th e  firs t n ine m onths o f 1941 th e  C o lo m b ian  o il p ro d u ctio n  w as 9 %  below  th a t 

fo r th e  correspond ing  p erio d  o f 1940. N o  d rillin g  has ta k e n  p lace  on  th e  In fa n ta s  
s tru ctu re  since 1932, and  th e  L a  C ira  s tru ctu re , w ith  681 w e lls , has been com p lete ly 
d rilled  and  defined. T h e  P e tro le a  s tru ctu re  has 163 w e lls  an d  th e  R io  de O ro fie ld  
seventeen.

A b o u t a s ix th  of th e  to ta l a rea  o f C o lom b ia is c lassified  as p ro sp ective  o il lan d , and 
o f th is  h a lf is d ifficu lt of access, being  east o f th e  E a s te rn  C o rd ille ra  o f th e  A ndes.

T ab les g ive  th e  a rea  o f p rosp ective  o il lan d  in  th e  d iffe ren t d is tric ts , th e  areas of 
the  concessions, and  th e  o il p ro d u ctio n  in  th e  firs t n in e m onth s o f 1940 an d  1941.

G . D . H .

223.* Argentina’s Crude Output Reaches 21,755,000 Brl. A n o n . Oil G a s J . ,  25.12.41, 
40 (33), 99.— I t  is estim ated  th a t A rg e n tin a ’s 1941 o u tp u t w ill be 21,735,000 b rl., 
a  rise o f 5 % , th e  b u lk  o f th e  increase h a v in g  com e fro m  M endoza. 3 5 %  o f th e  o u tp u t 
is from  Com odoro R iv a d a v ia . T w en ty-n ine  e x p lo ra to ry  rig s w ere in  a c tio n  in  1941.

E ffo rts  to  develop  deeper o il-pays below  those p re v io u s ly  kn o w n  in  th e  E l  T o rd illo  
area w ere unsuccessfu l in  a  w e ll d rille d  to  7750 ft . In  th e  B e lla  V is ta  zone, 8 m l. 
north-east o f th e  to w n  o f Com odoro R iv a d a v ia , a  w e ll ta k e n  to  4370 ft . had  o n ly  
slig h t o il-show ings. T here  w ere fiv e  unsuccessfu l w e lls  in  th e  G o lfo  de S a n  Jo rg e , 
tw o  stopp ing  in  b asa lt. A  larg e gas w e ll w as com p leted  in  th e  S a n ta  C ruz area, 
g iv in g  12,350,500 cu. ft./d a y  from  2713 ft ., w ith  a closed-in  p ressure  o f 940 lb ./ in .2. 
N o  fu rth e r show ings w ere found  d ow n to  4756 ft . E le v e n  m iles north-w est of the 
P la z a  H u in cu l reg ion  a w e ll encountered  oil- an d  gas-shows. A  second w e ll h ad  sim ila r 
resu lts. A  new  d isco very  w as m ade a t Po rtezu e lo , 20 m l. w est o f P la z a  H u in cu l. 
F o u r o ther w e lls in  N euquen w ere abandoned .

S u b stan tia l p rod u ctio n  w as o b ta in ed  in  a  w e ll in  th e  T ra n q u ita s  fie ld . O n ly  sm all 
show ings w ere found  in  a  w e ll on th e  w estern  fla n k  o f th e  S a n ta  B a rb a ra  an tic lin e  
in  Ju ju y . Ex ten sio n s w ere m ade to  th e  T u p u n g ato  fie ld , an d  to  th e  north-w est 
considerab le o il w as found, w ith o u t, how ever, su ffic ien t p ressure to  g ive  flo w . A t 
B a rra n cas  a  p roducer w as com p leted  in  th e  L u n lu n ta  p a y , an d  on  th e  n o rth  dom e, 
fiv e  m iles n o rth  of p rev io u s p ro d u ctio n  in  th e  L u n lu n ta  fie ld , tw o  good o il w e lls  w ere 
b rought in . A  ghs w e ll w as d rille d  a t Pa m p a  P a la u co , n o rth  o f R a n q u il.

C onsiderab le geolog ical an d  g eo p hysica l w o rk  w as ca rrie d  o u t in  1941.
A  m ap is appended, an d  tab les show  th e  p ro d u ctio n  b y  d is tric ts  fo r th e  firs t e igh t 

m onths o f 1940 and  1941, th e  to ta l o u tp u t d u rin g  th e  firs t e ig h t m o n th s o f th e  years  
1937—41, an d  th e  d is trib u tio n  o f th e  p ro d u ctio n  b etw een  th e  Y .P .F .  an d  p riv a te  
com panies in  1940. G  D  H

224.* Survey of World Oil-Fields. A n o n . Oil Gas J . ,  25.12.41, 40 (33 ), 117.— T h e  
num ber of p roducing  w ells, d a ily  average  p ro d u ctio n , p rod ucin g  d ep th s, g ra v ity  and
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base o f th e  crud e, o u tle t, age o f fie ld , an d  nu m b er o f w e lls d rillin g  are  ta b u la te d  fo r 
the va rio u s  d is tric ts  o f th e  o il-p roducing  co u n trie s . G . D . H .

225.* Cretaceous Tested West of Petrolea Production. A n o n . Oil Gas J . ,  25.12.41, 
40 (33), 132.— A c tiv e  o il seeps a t L a  P e tro le a  a ttra c te d  a tte n tio n , an d  in  1906 a  sm all 
re fin e ry  w as b u ilt to  refine  seepage o il. In te n s iv e  g eo lo g ica l w o rk  w as n o t u n d ertaken  
on th is , th e  B a rc o  concession, u n til 1931, an d  d rillin g  began in  1933. A t  p resen t th e  
m a jo r p rod ucin g  a rea  is th e  N o rth  D om e, w ith  101 o p era tin g  w e lls . A  sm all w e ll is 
p ro d u ctive  on th e  So u th  D om e, an d  tw o  sm all w e lls  y ie ld  o il a t C arb o nera.

T h e  U p p e r C retaceous lim es are  bein g  tested  in  So cu avo  1, w h ich  encountered  m eta- 
m orph ics a t 9850 f t . O th er w e lls  a re  expected  to  te s t th e  T e rt ia ry  an d  C retaceous, 
th e  la tte r  being  p ro d u c tive  a t P e tro le a . T h e  C arb o nera w e lls  o b ta in  o il fro m  strin g s  
o f T e rtia ry  sand , b u t T res B o cas  .1, So cu avo  1, an d  S o u th  S a rd in a ta  1 fa ile d  to  o b ta in  
com m ercia l p ro d u ctio n  on  th e  T e rtia ry  sands.

A  12-in. p ipe-line co n veys o il fro m  th e  B a rc o  concession to  C ovenas. T h e  p ro d u ctio n  
in  1940 w as 4,207,770 b r l., o f w h ich  3,964,921 b rl. w as tran sp o rted  b y  p ipe-line to  th e  
coast. G . D . H .

226.* Blue Goose Development May Open Amazon Industrial Era. T . P . Sand ers. 
Oil Gas J . ,  25.12.41, 40 (33 ), 137.— T h e  A g u a  C a lien te  s tru ctu re  is  ab o u t 6 m l. w est o f 
th e  R io  P a e h ite a  an d  som e 10 m l. fro m  w here th e  R io  P a c h ite a  en ters th e  R io  U c a y a li. 
I t  is  rin g ed  b y  sandstone d ip p in g  a t 14—2 5 °, an d  ru n s north-w est—so u th  east fo r ab o u t 
15 m l. T h e  clo su re  is  estim ated  a t 3500 f t . A  sm a lle r s tru c tu re  lie s  20 m l. to  th e  
south-east. T h e  beds are  o f C retaceous age, th e  o u tcro p p in g  Su g a r sandstone rests 
on  th e  lim estones, m arls , an d  shales o f th e  C h o n ta  series. T h e  o il-bearing  beds are  
in  th e  A g u a  C a lien te  series o f sandstones an d  shales, w h ich  a re  o f U p p e r M id d le  
C retaceous age.

S ix  w e lls  h a ve  been  com p leted , a lth o u g h  tw o  h a ve  u n sa tis fa c to ry  b o ttom -w ater 
shut-offs. A  second o il sand  has been p en e tra ted  b u t n o t tested  in  one w e ll. A b o u t 
90 ft . o f o il sand  o ccu r in  th e  in te rv a l 1020—1174 f t . T h e  w e ll g ave  750 b rl./ d a y  on 
a  J- in . choke, w h ils t a  sh o rt te s t on  open 3-in. tu b in g  g ave  o il a t th e  ra te  o f 2500 
b rl./d ay . O th e r w e lls  h a ve  g iven  o il a t  th e  ra te  o f 42-100 b rl./h r. T h e  45 ° A .P . I .  
o il is accom pan ied  b y  lit t le  gas.

T h e  s ix  w e lls  h a ve  p ro ved  an  a rea  o f ab o u t 1 sq. m l. L it t le  o il has been p rod uced , 
ow ing  to  th e  la ck  o f o u tle t.

A  sh o rt acco u n t is  g iven  o f th e  h is to ry  o f d eve lo pm en t, liv in g  co n d itio n s, an d  th e  
p rob lem s in vo lv e d  in  e x p lo itin g  th is  rem ote fie ld . G . D . H .

227.* Mexico’s Oil Production Suffers Further Decline. A n o n . Oil Gas 25.12.41, 
40 (3 3 ), 137.— O w in g  to  th e  la c k  o f ad equ ate  fin an ce  an d  m odem  eq u ip m en t, th e  
M e x ican  o il p ro p erties h a ve  su ffered  som e d e te rio ra tio n  d u rin g  th e  p ast few  yea rs . 
D r illin g  operatio ns h a ve  d eclin ed  m ore th a n  7 5 %  since 1934. F o r ty  -four w e lls  w ere com 
p le ted  in  1940, an d  th e re  w ill be ab o u t th e  sam e num ber in  1941. T h e  1941 p ro d u ctio n  
w ill ave rag e  ab o u t 117,000 b rl./d a y , n e a rly  3000 b rl./d a y  few e r th a n  in  1940. A t  
th e  end  o f Ju ly  1941, fifte e n  w e lls  w ere being  d rille d  in  V e ra  C ru z, e ig h t bein g  in  th e  
E l  P la n  d is tr ic t, an d  seven  in  Po z a  R ic a . S ix  w e lls  w ere  being  d rille d  in  th e  Eb ano - 
C hapacao  sectio n  o f S a n  L u is  Po to s i.

O f th e  M e x ican  p ro d u ctio n , 6 0 -6 5 %  com es fro m  Po z a  R ic a , w h ich  has less th a n  
fo rty  com p leted  w e lls . T h e  gas o u tp u t is  a p p ro x im a te ly  80,000,000 cu . ft./ d a y , 
in d ic a tin g  a  g as-o il ra tio  o f ab o u t 10,000 cu . ft./ b r l.

S e ve n  re fin eries a re  in  o p eratio n , w ith  a  to ta l crude ca p a c ity  o f 141,500 b rl./ d a y , 
an d  crack in g  fa c ilitie s  o f 19,700 b rl./ d a y . In  th e  firs t seven  m o n th s o f 1941 th e  
exp o rts to  U .S .A . ave rag ed  41,650 b rl./d a y . G . D . H .

228.* Drilling Shows Likely Prospects in Brazil. E .  de C a rva lh o . Oil Gas J . ,  25.12.41, 
40 (33 ), 154.— 42-7%  o f B ra z il h as ou tcrop s o f th e  b asem ent com p lex . D e vo n ian  
beds o ccu r a t d ep th  o ve r a  la rg e  area , an d  seem  to  h a ve  co n siderab le  o il p rospects. 
T h e y  re st on  th e  S ilu r ia n  in  m u ch  o f A m azonas, an d  also  o ccu r so u th  o f th e  A m azo n , 
a t T ap a jo s so u th  o f Ita ilu b a , in  M a to  G rosso , Sao  P a u lo , P a ra n a , S a n ta  C a ta rin a , 
and  R io  G ran d e  do S u l. C arb o n ife ro us beds a re  n o t n e a rly  so w id esp read  as th e
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D evo n ian , o ccu rring  in  A m azonas, P a ra , Serg ip e, B a ia , Sao  P a u lo , P a ra n a , S a n ta  
C a ta rin a , and  R io  G ran de do S u l. T h e  T ria ss ic , Ju ra s s ic , an d  C retaceous a re  found 
in  a lm ost e ve ry  S ta te  in  B ra z il. Im m ense beds o f T ria ss ic  are  seen in  th e  eastern  
b asin . T h e  C retaceous is found  along  th e  co asta l b e lt fro m  B a ia  to  th e  A m azon , in  
th e  A m azon b asin  along  th e  b ord er o f th e  A nd es, an d  e x te n s ive ly  in  th e  cen tra l 
p la teau . T e rtia ry  beds are  m ost com m on and  best kn ow n  a long  th e  co as ta l b e lt.

de O liv e ira  estim ates th a t 492,650 sq. km . o f th e  co u n try  fa ll in to  th e  categ o ry 
o f h a v in g  good o il p o s s ib ilitie s ; a  fu rth e r 2,335,850 sq. km . are  o f in te re st, and 
934,250 sq. km . are  o f secondary in te rest.

T h e  B ra z ilia n  law s do n o t encourage ex p lo ra tio n . G . D . H .

229.* Vermilion in Alberta Gets Important Well. A n o n . Oil Wkly, 29.12.41, 104
(4 ), 46.— P rin c e v ille  2 has been com p leted  a t 35 b rl./d ay  a t a d ep th  o f 1797 ft. The 
V e rm ilio n  fie ld  now  has n in e  p rod ucin g  w e lls , tw o  flo w in g  an d  seven  pum pers. Tw o  
o th er w e lls  a w a it testin g . G . D . H .

230.* Drilling Reduced in Final Month of Active Year. A n o n . Oil Wkly, 12.1.42, 
104 (6 ), 34.— In  D ecem ber 1941 com p letions in  U .S .A . averag ed  n in e ty  p er d ay— a 
h ig her le ve l th a n  fo r an y  p rev io u s D ecem ber excep t 1939. In  Ju ly ,  A u g u st, Septem ber, 
O ctob er, an d  N ovem b er 1941, com p letions w ere  co n s is ten tly  aro u n d  100 p er d ay. 
In  1941, 32,292 w e lls  w ere  com p leted , 1653 few e r th a n  in  1937 an d  1619 few er th an  in  
1920.

T ab les show  b y  S ta te s  o r d is tric ts  th e  to ta l rig s in  o p era tio n  on 1st Ja n u a ry , 1941,1st 
D ecem ber, 1941, 1st Ja n u a ry , 1942, an d  th e ir  s ta tu s on 1st Ja n u a ry , 1942; th e  com 
p le tio n s fo r D ecem ber 1940, an d  N o vem b er an d  D ecem b er 1941, w ith  th e  d eta ils  fo r 
D ecem ber 1941 ; th e  cu m u la tive  com p letions fo r 1940 an d  1941, w ith  d e ta ils  fo r the 
la tte r  y e a r. G . D . H .

231.* Oil Producer Completed in Mulata Field, Venezuela. A n o n . Oil Wkly, 12.1.42, 
104 (6 ), 48.— M u la ta  2, th e  firs t o il w e ll in  th e  M u la ta  fie ld  o f M onagas, has g iven , on 
te s t, 570 b rl./d ay  o f 34-7-gravity o il th ro u g h  a  f- in . choke fro m  tw o  le ve ls  betw een 
4590 an d  4751 ft . A  te s t o f th e  u p p er zone a lo ne  show ed  327 b rl./d ay  o f 28-5-gravity 
o il th ro u g h  -^j-in. choke. M u la ta  2 lie s  1400 yd s . so u th  o f M u la ta  1, w h ich  w as com 
p le ted  as a  gasser show ing  2,500,000 cu . ft./ d a y  th rou gh , a  3-in. o rifice .

I t  is expected  th a t an  a rea  o f seve ra l th o u san d  acres w ill be d eve lo ped  in  th is  fie ld , 
w h ich  is  a t th e  ex trem e w este rn  end  o f th e  A m an a  R iv e r  concession, an d  is  on a line 
betw een  th e  S a n ta  B a rb a ra  an d  Ju s e p in  fie ld s. G . D . H .

232.* Lone Colombian Strike in 1941 Making 340 400 Barrels. A n o n . Oil Wkly, 
12.1.42, 104 (6 ), 48.— Casabe 1, rep o rted  to  be th e  o n ly  successfu l w ild c a t d rille d  in  
th e  M ag d alen a  V a lle y  in  1941, has been co m p le ted  fo r 340-400 b rl./ d a y  on  gas-lift, 
an d  is on reg u la r p ro d u ctio n . G . D . H .

Geophysics and Geochemistry
233.* Recent Developments and Success in Geodynamic Prospecting. S . J .  P irso n . 
Oil Wkly, 12.1.42, 104 (6 ), 20.— In  te n  m onth s since th e  in tro d u ctio n  o f geodynam ic 
p rosp ectin g  seven  w ild c a t o r sem i-w ild cat w e lls  h a ve  been  d rille d  as a  re su lt o f su rveys 
m ade in  o r n ea r reg ions su rveyed . T h re e  a re  co m m ercia l o il an d  gas p roducers, and 
one found  an  accu m u la tio n  o f 10,000 b rl. /acre, w h ich  w as n o t re co ve rab le  econ om ica lly . 
A ll th e  tests w ere  in  N o rth e rn  P e n n sy lv a n ia .

T h e  g eo lo g ica l req u irem en ts fo r an  o il accu m u la tio n  a re  a  source-bed, tra p , and 
co ve r ro ck , a lth o u g h  these do n o t g u aran tee  th e  ex isten ce o f co m m ercia l accu m u lation s, 
an d  even  w ith  a  co m b in a tio n  o f th e  im p ro ved  p rosp ectin g  m ethods o f geology and  
geop hysics, successes in  w ild c a t d rillin g  do n o t exceed  2 5 % . P a r t  o f th e  fa ilu re  of 
these m ethods is  a  consequence o f th e ir being  in d ire c t.

T h e  re a liz a tio n  th a t o il- fie lds m ay  be in d ica te d  b y  v is ib le  seepages o r “  m icro 
seepages ”  o f h yd ro carb o n s, an d  also  b y  “  m icro-leakages ”  o f gases th ro u g h  ap p a ren tly  
so lid  g round , led  to  th e  in ve s tig a tio n  o f so il a ir  w ith  som e success, an d  la te r  to  the  
ex am in a tio n  o f th e  gases re ta in e d  b y  so il p a rtic le s .
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I t  appears th a t so il sam p le co n cen tra tio n s o f h yd ro carb o n s a re  m ore in fluen ced  b y  
so il ad so rp tio n  ch a ra c te ris tic s  th a n  b y  th e  am o u n t o f gas leakag e . T h e  p a tte rn  o f 
th e  leakage is a  m an ifes ta tio n  o f th e  change in  so il-adsorp tion  p ro p e rtie s  re su ltin g  
fro m  leakag e o f o il fie ld  w a te rs . T h e  h a lo  p a tte rn  is  g e n e ra lly  associa ted  w ith  th e  
edges o f th e  fie ld s, b u t does n o t n e cessa rily  m ean  th e  p resence o f an  o il-poo l, fo r o n ly  
a sm all p ercen tage o f th e  ha loes d rille d  h a ve  resu lted  in  o il d isco ve ries. T h e  so il 
h yd ro carb o n  d is trib u tio n  can n o t be co rre la te d  w ith  th e  d ep th  o f th e  source, an d  th e  
p a tte rn s a re  p erm anen t, n o t d isap p earing  w h en  th e  fie ld  is d ep leted .

A ttem p ts  h a ve  been m ade to  m easure th e  ra te  o f gas leakag e  b y  p erm ea tio n , 
d iffu sion , an d  effu sion , an d  to  a p p ly  i t  to  th e  d isco ve ry  o f fie ld s. A cco rd in g  to  th e o ry  
and  as m easurem ent show s, th e  m ax im um  ra te  o f leakage Ls o ve r th e  a ccu m u la tio n , 
an d  an  a c tu a l case g ives a  m ax im um  ra te  o f leakag e in sid e  th e  “  so il-halo .”

In  p rep arin g  fo r a  g eod ynam ic su rve y  th e  firs t lin e  o f s ta tio n s  sh ou ld  be a p p ro x i
m a te ly  a t rig h t ang les to  th e  expected  g eo lo g ica l tre n d , an d  ab o u t 1000 f t . a p a rt, 
a lth o u g h  fo r s tra tig rap h ic  trap s , w h ich  are  o ften  n a rro w , h a lf th is  sp acing  is ad v isab le . 
T h e  lin e  sh ou ld  ex ten d  J - l  m l. b eyo n d  th e  edge o f th e  la n d  u n d e r co n sid e ra tio n . T h e  
resu lts  o f such  a  su rve y  w o u ld  be in d ic a tiv e  o f accu m u la tio n s a t d ep ths u p  to  3000 ft . 
o r m ore, an d  absence o f an om alies o f gas leakag e  w o u ld  condem n th e  a re a . I f  th e  
re su lts  a re  favo u rab le , p a ra lle l lin e s  o f te sts  sh ou ld  be m ade 1000—2000 ft . fro m  th e  
firs t lin e . T h e  re su lts  are  m ore d efin ite  in  th e ir im p lica tio n s  th a n  are  those o f so il 
an a lys is .

T h e  fie ld  w o rk  in  g eo d yn am ica l p rospecting  is  sim p le . G . D . H .

Drilling
234.* Hardening Times for Casing Cementation. X .  H e a le y  an d  S . L .  Pease . J .  
Inst. Pet., Ja n u a ry  1942, 28 (217), 1-14.— A  d iscussion  is  m ade o f th e  effects o f v a rio u s  
fac to rs , such  as tim e , w a ter-cem en t ra tio , tem p era tu re , acce le ra tio n , e tc ., on th e  
h a rd en in g  tim es o f cem en t. T h e  cu rves p resen ted  show  th a t o il-w e ll cem ents a t 
p resen t in  use in  T rin id a d  are  a  good d ea l b e tte r th a n  is  req u ired . A . H . X .

235.* Progress in Drilling. A n o n . Oil Gas J . ,  25.12.41, 40 (3 3 ), 179.— A d van ces 
in  d rillin g  d u rin g  1941 a re  re v iew ed . N o  s tr ik in g ly  n ew  ach ievem en t is  rep o rted . 
T yp e s  o f p o rtab le  rig s  a re  b rie fly  d escribed . M eth od s used  to  ra ise  these 
d errick s v a ry  w id e ly . H y d ra u lic  p ow er, screw s, o r gin-poles an d  lin e s  a re  m ost 
com m on ly em p loyed . T hese d errick s u s u a lly  h a ve  th e ir  bases a tta ch e d  to  th e  fram e 
o f a  tru c k  o r sk id , an d  th is  p o rtio n  s ta y s  in  p la ce  w h ile  m o vin g . W h e n  it  is  d esired  
to  ra ise  th e  d e rrick , th e  u p p er sections a re  b o lted  to  th e  base an d  ra ise d  as a  u n it. 
W h e n  m o vin g  fro m  lo ca tio n  to  lo ca tio n  w ith in  a  fie ld , i t  is  n o t n ecessary to  ta k e  th e  
d e rric k  a p a r t ; i t  is  s im p ly  la id  d ow n o ve r th e  tru c k  o r sk id  an d  a  tra ile r  used  to  su p p o rt 
th e  crow n-b lock  end . W T ien  m o vin g  o ve r p u b lic  h ig h w ays, ro ad  reg u la tio n s m ake it  
necessary to  ta k e  th e  ta lle r  d e rrick s a p a rt in  se ve ra l sections.

Cem enting  an d  typ e s  o f sp ecia l cem ents a re  d iscussed. A n  in n o va tio n  has been  th e  
b u lk  d e liv e ry  o f cem en t to  th e  w e ll w h en  casing  is  being  se t. T h e  cem en t is  h a u le d  
in  la rg e  co ve red  tru ck s  an d  tra ile rs  equ ipped  w ith  screw -feeds. T h is  a llo w s th e  
cem en t to  he fed  in to  th e  ho p per an d  a m ore even  w a ter-cem en t ra tio  m a in ta in e d  
th ro u g h o u t th e  o p era tio n . O th e r im p ro vem en ts in c lu d e  those o b ta in in g  b e tte r 
bonds b etw een  cem ent an d  fo rm atio n  th a n  w as possib le h ith e rto .

M u d- flu id  p rob lem s a re  d iscussed . O ne o f th e  m ost d iffic u lt o f these— th e  m a in 
ten an ce  o f a  lo w  f ilte r  ra te  in  th e  p resence o f sa lt— m a y  b e so lved  th ro u g h  th e  w o rk  
done w ith  gum s (tra g a ca n th , k a ra y a , an d  g h a tti), k e lp  (Ir is h  m oss), an d  s ta rch . 
B ecau se  o f th e  w a r, a ll excep t s ta rch  a re  becom ing  in c re a s in g ly  d ifficu lt, to  o b ta in , 
b u t th e  gum s d em o n strated  a  rem arkab le  a b ility  to  red u ce  th e  w a te r loss o f s a lt 
w a te r m uds.

I t  sh ou ld  be n o ted  th a t ra w  s ta rch  w ill h a ve  no b en e fic ia l e ffects, b u t th a t th e  
s ta rch  m u st be b o iled  w ith  ca u s tic  soda. T h e  s ta rch  is  firs t m ix ed  w ith  w a te r , 
cau stic  soda added , an d  th e  m ix tu re  h ea ted  w ith  steam  u n til a  v isco u s, straw -co lo u red  
m ix tu re  resu lts. T h e  co m p ositio n  sh ou ld  be ab o u t 8 9 %  w a te r, 1 0 %  s ta rch , an d  1 %  
cau stic  soda. W h e n  o n ly  a  sm a ll am o un t o f s ta rch  is  ad ded , th e  v is co s ity  an d  filtra te  
are  increased , b u t fu rth e r ad d itio n s  reve rse  th e  tre n d .
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Slim -ho le d rillin g , ro ta ry  speeds, an d  b it  w e ig h ts a re  re v ie w e d . A n  in te restin g  
exp erim ent is  being  conducted  in  C a lifo rn ia  to  d eterm ine  th e  fe a s ib ility  o f using  
d rill-casing . T h e  casing  is used fo r a  d rill-stem , an d  is  th e n  ru n  in  th e  h o le  as the  
o il-string  to  com plete th e  w e ll. T h e  casing  used  has been  4£ an d  5 J  in . p ip e , an d  no 
o u tstan d in g  tro u b le  w as experienced  w ith  th e  th read s. I t  sh ou ld  be n o ted , ho w ever, 
th a t th is  experim ent w as conducted  in  an  a rea  w h ere  th e  fo rm atio n s w ere  re la tiv e ly  
so ft and  th e  s tra in  on th e  d rill-p ip e w as lig h t. R e m o vab le  casing  is  b rie fly  stu d ied .

R e ve rse  c ircu la tio n  is being  m ore w id e ly  used  fo r th e  co m p le tio n  o f w e lls  h a v in g  
a  h ig h  o r m edium  fo rm atio n  p ressure. T h e  c irc u la tin g  m ed ium  (o il) is  fo rced  dow n 
th e  casing  an d  up  th ro u gh  th e  tu b in g , th e  in creased  v e lo c ity  o b ta in ed  bein g  su fficien t 
to  ca rry  o u t even  large p ieces o f stee l. T h e  b it  has no w ater-courses, b u t a  single 
large opening. B y  keeping  pressure fro m  th e  fo rm atio n  an d  m in im iz in g  exposure 
to  w a te r o r m ud, a  b ette r com p letion  is o b ta in ed . T h e re  is  also  a  sav in g  in  tim e , as a 
w e ll can be com pleted  in  46 h rs. if  no sh o t is used, o r 120 h rs. if  a  sh o t is p laced .

D e ta iled  ru les fo r h a rd  fac in g  of to o l- jo in ts are  g iven .
T h e  p aper is  in  b o th  E n g lish  an d  Sp an ish . A . H . N .

236.* Difficulties of Completion in Central Louisiana. W . R . S . Jo n e s  an d  R . M . 
San fo rd . Oil G a s J . ,  1.1.42, 40 (34 ), 52. P aper Presented before American Petroleum 
Institute.— T h e  g reatest d ifficu ltie s  are  due to  th e  fa c t th a t th e  w e ll w a lls  consist 
o f v e ry  so ft “  ro tten  ”  shales an d  arg illaceo u s, un co n so lid a ted  sands. T h is  cond ition  
m akes it  alm ost im possib le to  o b ta in  a  firm  bond  b etw een  th e  cem en t an d  th e  wall 
o f th e  ho le. A  d efin ite  cause fo r subsu rface fa ilu re  is h a rd  to  e stab lish  ab so lu te ly ,

,  b u t it  is g en era lly  accep ted  th a t th is  la c k  o f bond  causes m ore p o o r cem en ting  jobs 
in  the  area th a n  an y  o ther d efect.

T here  is an  u n u su a lly  fine  n a tu ra l m ud  in  th e  area , an d  v e ry  lit t le  a r tif ic ia l agents 
have  to  be added to  th e  d rillin g  flu id , w ith  th e  possib le ex cep tio n  o f ab o u t 8 gal. of 
v isco s ity  reducer/w ell to  keep d ow n th e  v is co s ity . T h e  m ud  is m a in ta in e d  a t about 
28-30 sec. v is co s ity  A .P . I .  an d  ab o u t 10-2 lb ./g al. A fte r  ream in g  d ow n  in  p rep ara tio n  
to  ru nn in g  casing , o n ly  ab o u t 7 o r 8 h rs. is lo s t before lan d in g  an d  cem en ting  th e  string . 
Casing cen tra lizers are  a lw a ys  spaced  ab ove an d  b elo w  th e  p ro d u cin g  sand, thus 
e lim in a tin g  th e  chance o f th e  p ip e ly in g  ag a in st th e  side o f th e  h o le . A  casing  p ro 
gram m e in  one o f the  fie ld s concerned  is d eta iled .

I f  gas and/or w a te r are  encountered , squeezing a t th e  to p  o f th e  p a y  an d  a  squeeze 
jo b  a t th e  base o f th e  p a y  are em ployed . T h is  guards ag a in st possib le  m ig ra tio n  of 
gas o r sa lt w a te r up  o r dow n th e  p ip e to  th e  oil-sand. I t  also  he lp s to  crea te  an  a rtific ia l 

.b re a k  a t th e  o il- w a te r o r gas-o il co n tact p o in t. O n  these squeeze jo b s th e  braden- 
head  m ethod is  used (one set o f p erfo ra tio n s a t a  tim e ), b u t on  va rio u s  occasions a 
squeeze to o l has been used w h en  p ressure g rea te r th a n  2000 lb . w as desired . B re a k 
dow n pressures on these fo rm atio ns v a ry  fro m  zero to  1400-lb. su rface  p ressure.

S a lt w a te r m ixed  w ith  th e  cem ent has been trie d  in  se ve ra l in stan ces, b u t w ith  
co m p ara tive ly  poor resu lts. T h e  s lu rry  tend ed  to  flu ff u p  co n sid e rab ly , an d , w h en  set 
c lo se ly, resem bled  a porous sponge. T h e  th e o ry  o r p ra c tic a b ility  o f th e  p rocedure 
has n o t been e n tire ly  abandoned . O ne se rv ice  co m p an y in  th e  fie ld  is  a t p resent 
experim enting  w ith  th is  idea, an d  hopes to  a rr iv e  a t som e d e fin ite  co n clusio n  soon. 
I t  is th o u g h t th e re  m ig h t be a  so lu tio n  o f b rin e  w ith  ju s t th e  p ro p e r am o un t o f sa lt 
to  p roduce a  good s lu rry .

F o u r a ttem p ts to  so lve  th e  p rob lem  o f sh u ttin g  o ff s a lt w a te rs  are  described  in  
d e ta il. T em pera tu re  and  gam m a-ray su rve ys  are  used. A . H . N .

237.* New Type of Slim-Hole Rotary Rig. H . F .  S im o n . Oil Gas J . ,  15.1.42, 40 
(36 ), 33.— T h e  rig  is designed fo r d rillin g  e co n o m ica lly  to  7500 ft . an d  b eyo nd  w ith  
3 J- in . d rill-p ip e, is e n tire ly  w heel-m ounted , an d  can  be assem bled  in  a  few  hou rs a fte r 
a rr iv a l a t th e  lo ca tio n . B ecau se  th e  eq u ip m en t w ill be m oved  less o ften  th a n  on 
sh a llo w er d rillin g , th e  a c tu a l ho le-m aking o p e ra tio n  w as stressed  in  co n stru ctio n  
ra th e r th a n  th e  m o ving  featu re .

T h e  en tire  rig  is a  d ep artu re  from  stan d a rd  p ra c tice , as a re  m an y  o f th e  p arts. 
T h is  is th e  firs t rig  m ounted  on w heels to  be p ro p e lled  b y  th e  d rillin g  eng ines in stead  
o f being p u lled  o r d rive n  b y  a  sep arate  eng ine. I t  is also  th e  firs t o n  w h ich  the  
carriage-fram e serves as the  fram e  fo r th e  h o istin g  m ach in e ry , th e  com pound ing
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d rive , an d  th e  engines. T h e  120-ft. m ast, w h ich  can  be used fo r p u llin g  th rib b le s , 
is  th e  firs t o f th a t h e ig h t designed  w ith  a  base w h ich  com es w ith in  th e  h ig h w ay  lim it 
o f 8 ft .

T h e  rig  is  equ ipped  w ith  supercharged  d rillin g  eng ine an d  w ith  sp ecia l a ir  co n tro ls 
w h ich  h a ve  b o th  an  au to m a tic  an d  flex ib le  speed reg u la tio n . T h e re  is  o n ly  one jaw - 
c lu tch  in  th e  e n tire  assem b ly, an d  th is  is re a lly  n o t used  as a  c lu tch , b u t as a  sh iftin g  
m echan ism  b etw een  th e  tw o  sets o f gears. A ll o th e r c lu tch es a re  o f th e  fr ic tio n  typ e , 
th e  m a jo rity  o f them  being  a ir-actu a ted . T h e  d rillin g  rig  is  e n tire ly  ch a in -d riven , 
th e  o n ly  g ear b ein g  in  th e  ro ta ry  tab le .

T h e  d e rrick  base, th e  m ethod  o f h an d lin g  th e  crow n-b lock, an d  th e  p ro v is io n s fo r 
ra is in g  th e  d e rrick  are  also  un u su a l. T h e  crow n-b lock  is  d escribed  p a rtly  b y  th e  te rm  
“  flo a tin g .”

I t  is  estim ated  th a t th e  rig  m ay  h a ve  to  be m o ved  b etw een  fifte e n  an d  tw e n ty  
tim es a  y e a r. T hese fig u res in d ic a te  th e  im p o rtan ce  o f red u cin g  th e  rigging-up  tim e  
to  th e  m in im um- N o rm a lly  rig s used  to  d r ill b eyo n d  5000 f t . can n o t be m o ved  an d  
rigged  u p  in  a  d a y ’s tim e , m ost o f th em  re q u irin g  2 d ays before  d rillin g  o f th e  su rface  
ho le  is begun. T h e  n ew  rig  is designed  so th a t i t  m ay  be m oved  a  reason ab le  d istan ce , 
rigged  u p , an d  p u t in  o p e ra tio n  in  less th a n  8 h rs . T h is  m eans th a t in  a  y e a r’s tim e  
it  w ill be p ossib le to  d r ill an  a d d itio n a l w e ll o ve r w h a t co u ld  be d rille d  if  co n ve n tio n a l 
equ ipm en t w ere  used. H o w e ve r, th e  sav in g  in  m o vin g  tim e  w o u ld  n o t be ju s tifie d , 
o r ga ined , un less th e  e ffic ien cy  d u rin g  th e  d rillin g  o p e ra tio n  w as a t le ast eq u a l o r 
su p erio r to  th e  co n ve n tio n a l rig .

D e ta ils  a re  g iven  o f th e  eng ines an d  tran sm issio n  an d  o f th e  pum ps an d  o th e r 
item s in  th e  rig . T h e  rig  w as co m p le te ly  assem bled  fo r th e  firs t tim e  on  th e  lo ca tio n . 
O n ly  m in o r ad ju stm en ts w ere  necessary, an d  these w ere re a d ily  m ade. F it t in g  of 
pum p su ction s an d  o th e r such  d e ta ils  w ere  necessary on  th e  firs t jo b , b u t w ill n o t h a ve  
to  be rep ea ted . So  fa r  th e  r ig  h as n e ve r been m o ved , excep t to  d riv e  it  fro m  th e  
fa c to ry , an d  th e re  is no te s t as to  ju s t how  lon g  it  w ill re q u ire  to  rig  u p . A s  th e  crew  
becom es m ore fa m ilia r  w ith  th e  jo b , th e  m o vin g  an d  rigging-up tim e  w ill be reduced  
to  a  m in im u m .

T h e  rig  has been  d rillin g  fo r seve ra l w eeks an d  has com e up  to  ex p ecta tio n s. D r illin g  
tim e  an d  tim e  fo r m ak in g  tr ip s  a re  co m p arab le  to  rig s  o f stan d a rd  design  o p eratin g  
in  th e  area , an d  it  is  e v id e n t th a t w h en  th e  crew s g et used  to  th e  o p eratio n s, a  decrease 
in  w e ll tim e  w ill be effected . A . H . N .

238.* Improved Rebuilding Methods Extending Tool-Joint Life. E .  S te rre tt. Oil 
Wkly, 22.12.41, 104 (3 ), 16.— In  an  ex ten sive  p ap er, a ll phases o f re b u ild in g  tool- 
jo in ts  a re  d iscussed. A  jo in t in  a  4 |- in . d rill- s trin g  u n d er ce rta in  d rillin g  co n d itio n s 
is  considered  as h a v in g  su ffered  m ax im um  safe re d u ctio n  in  cross-sectional a rea  if  
th e  d iam ete r o f th e  o u te r su rface  has been  reduced  b y  f  in ., o r if  th e  w ea r, assum ing 
u n ifo rm  a ttr it io n , is  0-1875 in . B e lo w  th is  m arg in  th e  jo in t is  a  p o te n tia l lo ca tio n  
o f fa ilu re  th ro u g h  sp littin g  o r sw ellin g  w h en  to rq u e  exceeds th e  n o rm a l safe am o un t 
fo r th e  ty p e  o f s trin g  being  ru n .

T h e  am o un t to  be b u ilt up , being  o n ly  -/*. in . in  th ickn ess, lie s  w e ll w ith in  th e  p ra c tic 
ab le  w o rk in g  lim its  o f a  sing le b ead  w ith  ¿- in . w e ld in g  ro d . U s u a l p ra c tice  is  to  a p p ly  
c ircu m fe re n tia l beads a t b o th  ends o f th e  to o l- jo in t as a  ro llin g  w e ld , usin g  a  copper 
ch ill- rin g  if  th e  e le v a to r sh ou lder is  cu t a w a y  enough to  re q u ire  m ore b u ild in g  up  
th a n  can  be o b ta in ed  b y  a  sing le bead . W ith  th e  tw o  ends th u s  b ro u g h t o u t to  size 
o r s lig h tly  in  excess o f th e  o rig in a l n o m in a l d iam ete r o f th e  jo in t, lo n g itu d in a l beads 
a re  la id  up  fro m  end  to  end  o f th e  jo in t u n til an  e n tire ly  new  su rface  is , com p leted . 
T o  p re ve n t sp a tte r o r dam age to  th e  p in -th reads th e y  a re  co vered  b y  a  th re a d  p ro 
te c to r before  b eg inn ing  th e  w e ld in g . Po ss ib le  d is to rtio n  o f th e  th read s is  also  m in im ized  
b y  usin g  copper ch ill- rin g s a t b o th  ends o f th e  jo b  d u rin g  w e ld in g .

T h e  ridg es le ft on  th e  to o l- jo in t b y  th e  p a ra lle l series o f beads are  n o t d e trim e n ta l 
to  to o l- jo in t w ea r, th e  ab ras io n  in  se rv ice  ten d in g  to  g rin d  th e  su rface  ag a in  to  a  tru e  
cy lin d e r. T o ng ing , e sp ec ia lly  th e  firs t few  ru n s o f th e  p ip e , is  a p p re c ia b ly  slow ed  
dow n, i t  bein g  necessary  to  engage th e  tongs c a re fu lly  to  p re ve n t s lipp ag e an d  co n 
sequent b reakag e if  th e  d ie  engage on to p  o f one o f th e  bead-ridges.

W h e n  hard- facin g  m a te ria l is  used  in  co n ju n c tio n  w ith  th e  u su a l h igh-carbon  rods 
used fo r such  a  reb u ild in g  jo b , i t  is  cu sto m ary  to  b u ild  u p  th e  ends w ith  th e  h a rd  
fac in g , ex ten d ing  th e  w id th  o f th e  b an d  co vered  b y  th e  c ircu m fe re n tia l b and s fro m
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th e  w id th  o f a t m ost tw o  beads to  as m u ch  as 1 in . “  H a lf- so lin g  ”  th e  to o l- jo in t is 
also  resorted  to . T h is  m ethod  is d iscussed.

A n y  to o l- jo in t, before reco n d itio n in g , shou ld  be checked  fo r e c c e n tric ity , an d  d is
carded  as u n su itab le  if  found  to  be m ore th a n  0 05 in . o u t o f ro u n d  fro m  use on crooked 
p ip e . T h is  e cce n tric ity  m ay  best be d eterm ined  b y  sp in n in g  th e  jo in t in  a  la th e  or 
b etw een  cen tres, in  w h ich  th e  a c tu a l jo in t su p p ort is o b ta in ed  th ro u g h  th e  jaw s 
g rip p in g  th e  th read s, o r sp ecia l th read ed  fittin g s  in to  w h ich  th e  p in , box , o r double 
ends f it  a ccu ra te ly . B e a rin g  face w id th  v a r ia tio n  is also  a  tru e  in d ic a tio n  o f th is 
co n d itio n . E c c e n tr ic ity  tro u b les are  d iscussed a t len g th . H a rd  fa c in g  m ethods 
an d  requ irem en ts are d eta iled . E le v a to r  sh ou lder an d  w ea r subs a re  s im ila rly  d is
cussed in extenso. T h e  p aper ends w ith  a  re p o rt on  flam e-hardened  w e a r subs. The 
flam e-hardened subs, checked  a t th e  28,000-ft. m ark , w ere  fo un d  to  h a ve  sustained  
an  average w ea r a t p o in t o f m ax im um  a ttr it io n  o f 0*049 in ., an d  a t 65,000 ft. showed 
a  red u ctio n  in  d iam ete r a t th e  u p p er end  ch eck in g  p o in t o f o n ly  0*08 in . O ve r the 
e n tire  ru n  up  to  th e  tim e  o f th e  second check , it  w as d eterm ined  th a t th e  fee t o f hole 
d rille d  fo r each  0 01 in . o f m ax im um  w ear w as, fo r th e  o ld  jo in ts  (u n tre a te d ) 2400, 
fo r th e  hard-faced  3600, and  fo r th e  flam e-hardened  6100 ft . T hese fig u res, of course, 
are n o t o ve r th e  hgrd-faced b and , w h ich , a fte r a ll th is  ru n n in g , s t ill show ed w ith in  
0*08 of its  in it ia l d iam eter. W e a r o f th e  b and  b elow  th e  hard-faced  b and  ind icates 
th a t th e  p ro tec tio n  is m ost e ffe ctive  a t th e  sh ou lder, an d  th e  b and  a t th a t p o in t is 
in  p o sitio n  to  g ive  m ax im um  sh ie ld in g  e ffe ct. A . H . N .

239.* Design of Casing Strings. Part 4. E .  N . K e m le r. Oil Wkly, 22.12.41, 104
(3 ), 36.— F a c to r o f sa fe ty  is th a t te rm  used  to  co ve r th e  d iscrep an cy  b etw een  actual 
p ractice  an d  th e o ry . T h e  size o f th e  fa c to r o f sa fe ty  to  be used  w ill be determ ined  
b y  w h a t it  m ust co ver. Som e o f th e  th in g s it  m u st ta k e  in to  acco u n t are  d iscre
pancies betw een te s t d a ta  an d  a c tu a l p erfo rm ance, in a b ility  to  d ete rm ine actu a l 
loads to  w h ich  casing  is su b jected , an d  ig no ran ce o f designer as to  p ro p erties o f p roduct, 
ap p lica tio n  co nd itions, o r th eo ry .

A s fa r as co llapse is concerned , th e  p red ic tio n  o f loads can  be m ade w ith  v e ry  good 
accu racy . T h e  pressure w h ich  n o rm a lly  causes fa ilu re  is  th e  re su lt o f a  h yd ro sta tic  
pressure of a  co lum n of m ud, and  is n o t n o rm a lly  su b jected  to  a n y  d yn am ic loading. 
U n d e r no rm al co nd itions th e  co llap s in g  p ressure can  be v e ry  c lo se ly  p sed icted . Fo r 
no rm al co n d itio n s, no ad d itio n a l a llow an ce  need be m ade fo r ca lcu la te d  load ings if 
a ll fac to rs are  know n.

T h e  eva lu a tio n  o f th e  stren g th  o f th e  p ro d u ct is a  m ore d iffic u lt p rob lem . Two 
m ethods o f ap proach  are p ossib le in  th is  co n nectio n . O ne, w h ich  has been w id e ly 
used in  th e  p ast, has been to  base th e  stren g th  on average  p ro p e rtie s  o r strength 
va lu es. T h e  o ther, w h ich  has been in tro d u ced  re ce n tly , is  to  base a ll va lu es on 
m in im um  va lu es . T h e  use o f 7 5 %  o f th e  ave rag e  va lu e  as th e  m in im u m  va lu e  for 
casing  co llapsin g  pressures show s w h y  re la t iv e ly  h ig h  fa c to rs  o f sa fe ty  h a ve  been 
necessary in  th e  p ast. F o r  exam p le, a  fa c to r o f s a fe ty  o f 2 based  on  average  values 
w ou ld  be eq u iva len t to  a  fa c to r o f sa fe ty  o f 1*5 based  on th e  m in im um  va lu es . The 
designer has had  to  in tro d u ce  a  fa c to r o f 1*33 in  o rd er to  reduce ave rag e  va lu es to 
m in im um  va lu es.

T h e  a rb itra ry  se ttin g  o f a  m in im um  va lu e  is  n o t g u a ran teed  to  m eet th e  s ituation . 
In  o rder to  be ab le  to  e va lu a te  th e  m ean ing  o f th e  m in im u m  va lu e , th e  designer 
m ust kn ow  som eth ing  ab o u t th e  co n tro l exercised  b y  th e  m an u fa ctu re r. T h e  theo ry 
o f s ta tis tics  form s one m ethod  o f e va lu a tin g  th e  stren g th  o f co m m ercia l casing .

T h e  rest o f th e  p ap er illu s tra te s  th e  p rin c ip le s  b y  w o rk in g  o u t an  illu s tra tiv e  exam ple 
in  d e ta il. A . H . N .

240.* Design of Casing Strings. Part 5. E .  N . K e m le r. Oil Wkly, 20.12.41, 104
(4 ), 34.— A  decrease in  tem p era tu re  o f th e  casing  s trin g  o r an  in crease  in  in te rn a l 
p ressure w o u ld  re su lt in  an  in crease  in  ten sio n  in  th e  s trin g  a fte r th e  cem en t has set. 
In  som e cases tensio n  fa ilu re s  b o th  o f p u ll-o u t an d  fa tig u e  ty p e  h a ve  o ccu rred . I t  
has been con tended  b y  som e th a t a  re lease o f ten sio n  a fte r th e  cem en t has set w ou ld  
e lim in a te  these fa ilu re s . S in ce  it  is  p h y s ic a lly  im possib le  to  m easure stresses and 
observe load  changes d ow n th e  strin g , it  is d iffic u lt to  d eterm ine  th e  a c tu a l cause of 
such fa ilu res . T h is  a rtic le  g ives ch a rts  an d  m othods b y  w h ich  th e  am o un t o f load 
and  tension  to  release fo r a  g iven  set o f co n d itio n s can  be ca lcu la te d .



ABSTRACTS. 1 0 9  A

I f  th e  co m b in a tio n  in it ia l an d  these seco n d ary stresses exceed th e  p u ll-o u t stre n g th , 
th e  s trin g  w ill fa il. I f  th e  ab o ve  co m b in a tio n  o f stresses does n o t exceed  th a t req u ired  
to  cause p u ll-o u t, fa ilu re  can  o ccu r due to  fa tig u e , p ro v id e d  a  v a ria tio n  in  stress occurs. 
T h is  v a ria tio n  in  stress can  o ccu r because o f w h ip p in g  o f th e  d rill-p ip e . T h e  m ag n itu d e  
o f these stresses is  in d e te rm in a te . T h e  fa c t th a t som e fa ilu re s  o ccu r b y  fa tig u e  
in d ica te s  th a t th e  d rillin g  o p era tio n  in tro d u ces in  som e fo rm  v a ria tio n s  in  stress o f 
su ffic ien t m ag n itu d e  to  cause fa ilu re . F a ilu re  b y  fa tig u e  req u ires a  v a r ia tio n  in  stress. 
F a ilu re  can  re su lt from  a h ig h  d ire c t stress w ith  lit t le  v a r ia tio n  o r a  lo w  d ire c t stress 
w ith  a la rg e  v a r ia tio n . I f  th e  d ire c t lo ad  o r ten sio n  is  k e p t to  a  m in im um , th e  d ang er 
o f fa ilu re  because o f fa tig u e  w ill o b v io u s ly  be k e p t to  a  m in im u m . T h e  d ire c t lo ad  
can  be co n tro lled  b y  re lease o f tensio n  a fte r th e  cem ent has set.

I f ,  h o w ever, too  m u ch  ten sio n  is re leased , th e re  is  d anger o f fa ilu re  b y  b u ck lin g , 
an d  p erh ap s som e d anger fro m  fa tig u e  in  th e  reg io n  o f zero o r com pression stress, 
since a  lit t le  fo rce  p e rp en d icu la r to  th e  p ip e  co u ld  cause a  con siderab le  s id e w ay  d e 
fle c tio n  an d  b end ing  stress. I f  th e  p ip e  w ere  free  o f th e  ho le  fo r its  e n tire  le n g th  
th e re  w o u ld  be lit t le  d ang er in  ten sio n  re lease as fa r  as d ang er o f in tro d u cin g  a  co m 
p ression  sectio n  is  concerned . S in ce , h o w ever, ca v in g  o r se ttlin g  o f fo rm a tio n  can  
o ccu r in  m an y  o f th e  fo rm atio n s encountered  v e ry  sh o rtly  a fte r th e  casing  is  cem en ted , 
it  is d iffic u lt to  kn ow  h o w  m uch  ten sio n  to  re lease.

T h e  len g th  o f free  casing  can  be d eterm ined  b y  re leasing  p a rt o f th e  lo ad  an d  m easu r
in g  th e  co rresp ond ing  change in  len g th  o f th e  s trin g . F o rm u la  to  be used a re  g ive n .

A . H . X .

241.* Statistical Data on Drilling in 1941 and Estimates for 1942. V a rio u s  A u th o rs . 
Oil TVkly, 26.1.42, 104 (8 ), 50.— T h is  issue o f th e  Oil Weekly is  d evo ted  to  s ta tis tic a l 
d a ta  an d  fo recasts on d rillin g in  th e  U .S .A . fo r 1941 an d  1942, re sp e c tive ly .

A . H . X .

242.* Determination of Slot Sizes for Liners in Argentine Oil-Fields. D. F .  R .  R u iz . 
Petrol. Engr, X o ve m b e r 1941, 13 (2 ), 23-28.— Ex p e rie n ce  in  th e  fie ld s o f A rg e n tin a  
has show n th e  n ecess ity  o f m a in ta in in g  th e  w a lls  o f th e  d rille d  w e ll in ta c t, so as to  
a vo id  changes in  its  p ro d u c tiv ity  d u rin g  p ro d u ctio n . T h is  is  accom plished  o rd in a rily  
b y  in se rtin g  p ip e  in  th e  b o tto m  o f th e  w e ll, w ith  open ings o f v a rio u s  designs, w h ich  
p e rm it passage o f th e  o il, b u t im pede th e  p erm anen t flo w in g  o f th e  g ra in s o f sand  
ca rrie d  w ith  th e  o il. T h is  p rocedu re is in  g enera l use, an d  is ind ispensab le  w h en  th e  
casing  sh ow  o f th e  w e ll h as been cem ented  ab o ve  th e  p ro d u c tive  zone. O th e r system s 
a re  em p lo yed  th a t o b ta in  th e  sam e resu lts, a lth o u g h  it  m ay  be because th e  sandstones 
a re  su ffic ie n tly  co n so lid a ted  to  m ake th e  se ttin g  o f p erfo ra ted  p ip e  un necessary. In  
som e cases th e  casing  is  ru n  an d  cem ented  a ll th e  w a y  to  b o tto m , an d  is  th e n  p e r
fo ra te d  th ro u g h  th e  o il-zo ne ; in  o thers th e  lo w e r p a rt o f th e  strin g  is  m ade u p  o f 
casing  p re v io u s ly  p erfo ra ted .

A  d iscussion  o f s lo t design is  g iven  p a rtic u la r ly  ap p licab le  to  th e  fie ld s stu d ied . I t  
w as fo u n d  b y  C o b e rly  th a t u n iform  g ra in s o f sand  w ere  re ta in e d  a lm o st e n tire ly  b y  
s lo ts o f doub le  th e  d iam ete r o f th e  g ra in s. I f  th e  w id th  o f th e  s lo t w as m ade eq u a l to  
th ree  tim es th e  d iam ete r o f th e  g ra in s, a ll th e  sand  passed  th ro u g h  th e  s lo t. W ith  th e  
w id th  o f th e  s lo ts un derstood  to  be b etw een  these tw o  lim its , a  c e rta in  am o un t o f 
sand  passes before  th e  fo rm in g  o f th e  b rid g e , th e  am o un t being  g rea te r as th e  size 
o f th e  s lo t ap p roaches th e  m ax im um  lim it . W ith  th e  o b je c tive  o f e stab lish in g  
w h e th e r th e  an g u la r fo rm  o f th e  g ra in s o f sand  h a d  som e in flu en ce  o n  these re su lts , a  
te s t w as m ade w ith  stee l b a lls . T hese b eh aved  in  lik e  m an ner, th e  so le d iffe ren ce  
being  th a t th e  ex trem e lim its  o f th e  s lo t w ere  found  to  be b etw een  2 an d  21 tim es th e  
d iam ete r o f th e  stee l b a lls .

I t  w as fo u n d  a t th e  sam e tim e  th a t in  sands com posed o f g ra in s o f d iffe ren t sizes 
a  sm a ll p ercen tag e  o f coarse g ra in s m od ifies th e  a c tio n  g re a tly  an d  co n s id e rab ly  
increases th e  w id th  o f th e  s lo t on  w h ich  th e  b rid g e  is  fo rm ed . C o b e rly  in tro d u ces 
a  n ew  co n cep t th a t m ay  be ca lle d  th e  “  e ffe c tive  d iam ete r o f th e  g ra in ,”  w h ich  s ta te s 
th a t th e  co rre c t w id th  o f th e  s lo t is  d eterm in ed  b tr m u ltip ly in g  th e  “  g ra in  ”  d iam ete r 
b y  tw o . E x p e rim e n ts  show  th a t th e  e ffe c tive  d iam ete r o f th e  g ra in  is  n o t rep resen ted  
b y  th e  la rg est g ra in s th a t a re  p resen t in  th e  sam p le, b u t b y  th e  g ra in  th a t co rresponds 
to  a  ce rta in  p o in t on  a  cu rve  o f accu m u la ted  p ercen tag e  co m p iled  fro m  a  screen  
an a lys is . T h is  p ercen tag e  v a rie s  fro m  5 to  20 on  th e  cu rve , an d  th e  fo rm  it  assum es 
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in fluences th e  estab lish m ent o f th e  c r it ic a l p o in t a t w h ich  th e  b rid g e  is fo rm ed  a fte r 
a few  g ra in s m ay h ave  passed th ro u g h  th e  s lo t.

C u rves o f un ifo rm  g rad ien t, o r those th a t show  a  reg u la r d is trib u tio n  in  th e  in d iv id u a l 
percentage o f the  sizes, w ill h a ve  c r it ic a l p o in ts  n ea re r to  5 % . A n  irre g u la r cu rve , 
on th e  co n tra ry , w ill p lace  th e  c r it ic a l p o in t n ea re r to  2 0 %  ; b u t in  a ll cases th e  c r itic a l 
p o in t w ill be fo im d  betw een these tw o  figures.

A  stan dard  p rocedure is described  fo r choosing s lo t designs an d  d im ensions in  the  
lig h t of these and  ce rta in  o ther exp erim en ta l re su lts . C o m p le tio n  p ra ctice s  are 
described .

243.* N ew  D rillin g  T im e R eco rd er Pro vid es E ffe c tiv e  Well-Log. W . A . Saw don.
Petrol. Engr, N ovem b er 1941, 13 (2 ), 29.— T h e  in stru m en t, w h ich  is sem i-au tom atic, 
consists essen tia lly  o f a  v isu a l d ep th-chart across w h ich  a  pen  o r s ty lu s  m oves a t a 
co n stan t speed u n til re-set to  its  zero p o sitio n  b y  p ressing  a  trig g e r. E a c h  tun e the 
trig g er is pressed th e  s ty lu s  c a rrie r is lifte d  fro m  th e  constant-speed  d riv e  and  is 
in s ta n tly  re tu rn ed  to  th e  le ft m arg in  b y  a  sp ring . P re ss in g  th e  trig g e r also  advances 
th e  ch a rt a fixed  d istance , so th a t th e  tu n e  lin es o f va rio u s  len g th  a re  e ve n ly  spaced.

T h e  ch a rt its e lf is  6 in . w id e , an d  feeds u p w ard s th ro u g h  th e  re co rd e r fro m  a  ro ll in  
th e  lo w er p a rt o f th e  in stru m en t. Pe rfo ra tio n s  in  th e  edges o f th e  p ap e r p rovid e  a 
m eans of m o ving  th e  ch a rt v e r t ic a lly , le a v in g  5 in . o f w id th  fo r th e  d rillin g -tim e 
reco rd . T h e  d rillin g -tim e cu rve  is  reco rd ed  in  a  3-in. s trip  on  th e  le ft, w h ich  is  ru led  
v e rtic a lly  w ith  six  t im in g lin es, each  lin e  rep resen ting  5 m in . o f s ty lu s  tra v e l. The 
2-in. co lum n to  th e  rig h t o f th e  d rillin g - tim e  reco rd  is  a v a ila b le  fo r w ritin g  in  depths, 
dates, an d  a n y  notes th a t m ay  be d esired  on  th e  reco rd .

T h e  sty lu s  is ca rried  across th e  ch a rt a t co n stan t speed b y  a  ch a in  d riv e n  b y  a  clock 
m echan ism . T h e  clo ck  has a  co n ven tio n a l escapem ent m o vem en t, b u t w in d ing  is 
au to m a tic  ; on pressing  th e  trig g er, w h ich  causes th e  s ty lu s  to  re tu rn  to  th e  le ft m argin, 
a ll energ y tak en  to  m ake th e  s ty lu s  tra v e l to  th e  r ig h t is  p u t b a ck  in to  th e  cloek- 
sp ring . W h e n  th e  s ty lu s  tra v e ls  th e  fu ll d istan ce  across th e  ch a rt, th e  c lo ck  au to 
m a tic a lly  stops.

F o r  d ire c t co rre la tio n  w ith  e le c trica l logs, th e  ch a rt is  designed  to  m ove 2 in . fo r 
each  100 ft . o f ho le d rille d , o r -g*0 in . p er f t . T h e  u su a l constan t-dep th  in te rv a l is 
1 ft ., an d  the  ra tch e t ad van ces the  ch a rt in . each  tim e  th e  trig g e r is  pressed.

W h e n  th e  in te rv a l fo r tim in g  is  1 ft ., th e  d r ille r  has th e  k e lly  m ark ed  o r “  strip ed  ”  
a t 1 ft . in te rv a ls . T h e  ch a rt is th e n  set so th a t th e  d ep th  o f th e  h o le  is co rrectly  
in d ica te d  on  th e  depth-scale of th e  ch a rt an d  th e  re co rd er is  set in  m o tio n  sim u ltaneously 
w ith  th e  beg inn ing  o f th e  d rillin g . T h e  s ty lu s  beg ins m ak in g  a  d rillin g - tim e  lin e  a t 
th e  p rop er d ep th  on th e  ch a rt, an d  ru ns co n tin u o u s ly  across th e  ch a rt a t  th e  ra te  of 
1 m . each  10 m in . W h e n  th e  firs t 1 f t . m a rk  on  th e  k e lly  com es d ow n  to  th e  ro ta ry  
tab le , in d ic a tin g  th a t th e  firs t 1 f t . in te rv a l has been  d rille d , th e  d r ille r  presses the 
trig g er. T h is  re-sets th e  s ty lu s  a t zero tim e  an d  m oves th e  ch a rt th e  eq u iva len t of 
1 f t . in  d ep th . T h e  s ty lu s  now  s ta rts  across th e  ch a rt ag a in , d raw in g  a  lin e  th e  length 
o f w h ich  w ill be a m easure o f th e  tim e  tak e n  to  d r ill th e  second 1 ft . in te rv a l.

A . H . N .

244.* Improved Method for Changing Blow-Out Preventer Rams. R. M . Lilly. Petrol.
Engr, N o vem b er 1941, 13 (2 ), 108.— T o  fa c ilita te  th e  ch an g in g  o f C am eron  typ e  
S .D .A . b low -out p reven te r ram s, th e  eng ineers o f a  m a jo r o il co m p an y h a ve  designed 
an d  developed  an  im p ro ved  h y d ra u lic  m etho d  th a t p e rm its  th is  ch an g in g  operation  
to  be accom plished  w ith  a  speed, ease, an d  co n ven ience  o f m a n ip u la tio n  h ith erto  
u n ap p ro ached .

A p a rt fro m  th e  e lim in a tio n  o f th e  m an u a l e ffo rt in vo lv e d  in  ch an g in g  ram s b y  the 
use o f hand-operated  m ech an ica l ja ck s  an d  clam p s, th e  p o in ts  o f su p e rio rity  o f the 
im p ro ved  h y d ra u lic  o ve r p re v io u s ly  used  m ethods are  as fo llo w s : (1 ) lo w e r in itia l 
co st o f e q u ip m e n t; (2 ) it  is  m u ch  fa s te r an d  s a fe r ; (3 ) eq u ip m en t is  u n itiz e d  and 
p o rtab le , being  v e ry  sm a ll, com p act, an d  lig h t. T h e  m a te ria l used  con sists o f th ree 
lj- in . b y  1-in. short-sw age n ip p les, a  sh o rt p iece  o f h igh-pressure w ire-w rap ped  steam  
hose w ith  sp ecia l sh o rt stee l cou p ling s, a  4-w ay v a lv e  o f su itab le  ty p e  an d  pressure 
ra tin g , th ree  2-in. b y  6-in. w ooden b lo cks o f v a ry in g  leng ths to  p ress th e  dressed ram  
o u t, an d  a  stee l ch a in  an d  so cket a rran g em en t to  p u ll th e  rep lacem en t ram  in . A ll 
th is  eq u ip m en t is o f th e  h e a v ie s t p ossib le ch a ra c te r, in  o rd er to  w ith s ta n d  d rilling-
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rig  abuse. F o u r 1-in. ham m er-lug  un ions are  p osition ed  in  such  a  m an ner th a t th e  
p a rts  m ay  be q u ick ly  assem bled  an d  dis-assem bled.

T h e  equ ipm ent is housed  in  a  sm all m e ta l tool-box, fitte d  to  accom m odate th e  va rio u s  
p a rts . T h e  in te rn a l co n stru c tio n  o f th is  box  is  such  th a t th e re  is a  sp ecific p lace  fo r 
each  p iece o f eq u ip m en t, an d , w h en  th e  lid  is closed , each  p a rt is  secu re ly  lo cked  in  
p lace , an d  can n o t be dam aged  b y  s trik in g  o th e r o b jects co n ta in ed  th e re in .

T o  change th e  ram s, th e  v a lv e  in  th e  open ing  m an ifo ld  is  closed. T h e  b o lts  are  
rem oved  fro m  one cy lin d e r, an d  th e  co n tro l v a lv e  is  connected  th e re to . T h e  v a lv e  
is m an ip u la ted  so as to  p e rm it flu id  to  e n te r th is  d ism an tled  cy lin d e r, sh o vin g  cy lin d e r 
an d  head  o ff as a  sing lé u n it. T h e  v a lv e  is  no w  un ion ed  to  th e  a c tiv e  side . W o o d en  
spacer b lo cks o f va rio u s  len g th s a re  p laced  b etw een  th e  ram s, an d  th e  co n tro l v a lv e  
m an ip u la ted  as n ecessary to  shove th e  d ism an tled  ram  fro m  th e  bore. W h ile  th is  
ram  is  bein g  strip p ed , th e  rep lacem en t ram  is  p ick ed  u p , a lig n ed , an d  d raw n  in to  th e  
p reven te r bore b y  th e  s im p lified  d raw -ch ain  an d  so cket arrang em en t. I t  is  th e n  
dressed, an d  th e  cy lin d e r an d  head  a re  p ick e d  u p , a lig n ed , an d  d raw n  to  p o s itio n  in  
th e  sam e m aim er.

T h e  co n tro l v a lv e  is n o w  m oved  to  th e  re-assem bled side, an d  th e  o p era tio n  en ters 
th e  second phase, th e  ro u tin e  o f w h ich  is  e x a c tly  as d escribed  ab o ve.

R e su lts  o f tests are  g iven  in  d e ta il w h ich  show  th a t th e  tim e  tak e n  w ith  th is  m ethod  
is sh o rte r th a n  w ith  m ech an ica l m ethods. A . H . N .

245.* Medium Weight-Drilling Equipment Employed in Deeper North Texas Drilling.
H . L .  F lo o d . Petrol. Engr, D ecem b er 1941, 13 (3 ), 29-32.— T h e  rig , desig n ated  as a 
7500-ft. assem b ly, is  re la t iv e ly  new , an d  in co rp o rates se ve ra l fea tu res in  its  design 
th a t a re  ex trem e ly  in te re stin g . D e sp ite  th e  size an d  w e ig h t o f eq u ip m en t req u ired  
fo r 7500-ft. d rillin g , th e  rig  is  e a s ily  an d  q u ick ly  m o ved . T h e '' d raw -w orks, tw o  o f 
th e  325-h.p. engines, an d  th e  tran sm ission  a re  m o un ted  on an  8-ft. su b stru ctu re . 
B o th  15-in. m ud-pum ps are  m oun ted  a t g round  le ve l, one bein g  d riv e n  b y  V-belts 
fro m  a  sheave o n  th e  sh a ft o f one o f th e  tw o  d rillin g  eng ines. T h e  o th e r p um p , 
se rv in g  as a  stand-by u n it, is  p ow ered  se p a ra te ly  b y  a  th ird  325-h.p. eng ine.

T h e  d raw -w orks has a  se lection  o f s ix  h o istin g  speeds an d  th ree  ro ta ry  d riv e  speeds. 
T h e  h e a vy- d u ty  tran sm issio n  u n it has th re e  fo rw a rd  speeds an d  one reve rse  speed, 
an d  in c lu d es a  cou ntér-shaft an d  a  jack- sh a ft. A ll p ow er to  an d  w ith in  th e  draw - 
w o rks is  tra n sm itte d  b y  m eans o f sp rockets an d  ch ains, an d  a ll sh afts a re  m oun ted  
on  se lf-a lig n in g ro lle r b earin g s. D o u b le  ch a in  h a v in g  a  2-in. p itc h  is  used  fo r a ll 
d rive s  excep t th e  eng ine an d  co m b in atio n  ro ta ry  an d  high-speed d rum  d rives , w h ich  
a re  lj- in . p itc h  tr ip le  an d  3 j- in . p itc h  sing le ch a in , re sp e c tive ly . T h e  ca t-sh aft is
p ow ered  b y  2-in. p itc h  sing le ch a in  fro m  th e  jack-sh a ft.

T h e  use o f h y d ra u lic  co up lings on  th e  tw o  m a in  engine d rive s  is p erh ap s th e  m ost 
u n u su a l fe a tu re  o f th e  en tire  assem b ly. T h e  co u p lin g  is  m oun ted  on  th e  eng ine 
sh a ft b etw een  th e  c lu tch  an d  th e  belt-sheave. C o m p le te ly  enclosed  b y  screen w ire- 
g uards, th e  co u p ling s re q u ire  v e ry  lit t le  a d d itio n a l flo o r space, an d  v ir tu a lly  no 
a tte n tio n  is  req u ired  b y  th e  o p era to r, excep t fo r o ccasion a l ro u tin e  in sp ection s.

T h e  h y d ra u lic  d riv e  end eavours to  com b ine th e  torque-speed ch a ra c te ris tic s  o f th e  
e le c tric  tran sm issio n  w ith  th e  h ig h  fle x ib ility , h ig h  e ffic ien cy, lo w  w e ig h t, an d  sim p le  
co n tro ls  o f th e  gear-box tran sm ission . T h e  ad van tag es o b ta in ed  w ith  a  h y d ra u lic  
d riv e  a re  as fo llo w s : (a) sm ooth s ta r tin g ; (6) ab so rp tio n  o f shock loads ; (c ) ab so rp 
tio n  o f eng ine to rs io n a l v ib ra t io n ; (d) lim itin g  to rq u e  c a p a c ity ; (e ) h ig h  to rq u e  
c a p a c ity  a t lo w  r.p .m .

T h e  m ud  system  an d  o th e r equ ipm en t a re  d escribed . A . H . N .

246.* Drilling Practices. C . W . D e L a n c e y . Petrol. Engr, D ecem b er 1941, 13 (3 ), 
98. P aper Presented before American Association of Oil-well Drilling Contractors.—  
T h e  req u irem en ts p u t b y  o p erato rs to  co n tracto rs  are  d iscussed . F ir s t  o f these is
b low -out p reven tio n . T o  be ce rta in  th a t fa ilu re s  do n o t o ccu r, i t  is  a  good p o lic y
to  req u ire  each  crew  to  o p erate  th e  p reven te r eq u ip m en t once d u rin g  th e ir  re sp ective  
to u rs. T op  co n tro l equ ipm en t w ill n o t be e ffe ctive  un less th e  casing  to  w h ich  i t  is 
a tta ch e d  is  in  good co n d itio n . C rooked  k e lly s  an d  ecce n tric  m o tio n  o f th e  ro ta rie s  
are  th e  ch ie f causes o f excessive  w ea r n e a r th e  su rface. I t  is  safe to  assum e th a t a  
m o tio n  s im ila r to  th a t o f th e  sw ive l an d  ta ck le  w ill o ccu r u n d er th e  ro ta ry . In  fa c t, 
it  m ay  be am p lified  in  a  m an ner s im ila r to  th a t o f a  rope a r tis t, w h e re in  a  s lig h t m o tio n
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o f th e  w ris t is  in cre as in g ly  am p lified  in  th e  rope. A  s tu d y  of w ea r w as m a e in  casing 
reco vered  fro m  abandoned  w e lls , an d  it  w as found  th a t th e  p o in t o g rea es w ear 
w as n o t in  th e  to p  jo in t, b u t b etw een  100 an d  200 ft . b elow  th e  su r ace-

O n w e lls  w here co n d u cto r p ip e  is n o t used, an d  w h ere  it  is n o t p ossib le o r ad\ isab le 
to  cem en t th e  su rface  casing  to  th e  to p , m an y  o p erato rs h a ve  found  it  ad v isab le  to 
cem en t th e  to p  100 ft ., in  o rder to  p reven t sag an d  v ib ra tio n . T h is  can  be done w ith  
sm a ll expense w h ile  th e  cem en ting  equ ipm en t is on  lo ca tio n .

Stuck-p ip es are  also  d iscussed. In a sm u ch  as p ip e  u su a lly  s tick s  n ea r th e  drill- 
co lla r assem b ly, it  has becom e a  g enera l p ra c tice  to  in s ta ll a, sa fe ty  jo in t a t o r near 
th a t p o in t. O f n ecess ity , th e  jo in t is designed  w ith  loo se ly  fittin g  th read s, and  because 
o f th is  fa c t som e fa ilu re s  h a ve  o ccu rred . I t  is p ro b ab ly  ad v isab le  to  ru n  th e  safety 
jo in t one jo in t ab o ve  th e  d rill- co lla r to  p ro cu re  fle x ib ility  b etw een  it  and  th e  stiff- 
c o lla r assem b ly, an d  a t th e  sam e tim e  re ta in  th e  ad van tag e  o f h a v in g  th e  m inim um  
am o un t o f assem b ly to  re co ve r b y  w ash-over o r o th e r m eans.

T h e  d r ille r  sh ou ld  a lw a ys  b ea r in  m in d  th a t th e  fu n c tio n  o f a  sa fe ty  jo in t is to 
p ro v id e  a m eans o f q u ick ly  free in g  a  la rg e  p a rt o f th e  d rill-p ip e , an d  to  p reven t fu rther 
s tick in g  u n til n ecessary to o ls h a ve  been o b ta in ed  an d  a  sa tis fa c to ry  p lan  has been 
ad o p ted .

O th e r p rob lem s d iscussed  a re  b rid g in g  o f so ft fo rm atio n s, key-seating , drill-pipe 
co n n ectio n s, cem en tin g , an d  m u d  tre a tm e n t. A . H . N .

247.* Trends in Rotary Drilling Machinery and Equipment. J .  M . Sh im er. Petrol.
Engr, D ecem b er 1941, 13 (3 ), 129. P aper Presented before American Association of 
Oil-well Drilling Contractors.— T h e  p ast an d  p resen t p ra ctice s  a re  b rie fly  review ed  and 
re ce n t in n o va tio n s  a re  m en tio n ed . P ro b a b ly  th e  m ost o u tstan d in g  im provem ent 
in  ro ta ry  rig s in  th e  la s t few  y e a rs  is th e  ind epend ent d riv e  to  th e  ro ta ry  tab le , in 
w h ich  a  sep arate  p rim e  m o ver is used  in stead  o f th e  h o istin g  eng ine. T h is  typ e  o f 
d riv e  w as firs t used  on  steam -rigs w h ere  th e re  a re  tw o  typ e s , one being  th e  u n it type 
in  w h ich  ro ta ry  ta b le , gear-box,, an d  tw in  v e rt ic a l eng ine w ith  flex ib le  coup ling  con
nectio n s a re  m o un ted  on  a  sk id-fram e an d  p laced  on th e  d e rrick  flo o r in  a  position 
w h ere  th e re  w ill be th e  le a s t in te rfe ren ce  w h en  b rin g in g  in , rack in g , an d  la y in g  down 
th e  d rill- p ip e . A n o th e r ty p e  o f in d ep end en t ta b le  d riv e  on  steam  rig s consists of 
p la c in g  th e  tw in  steam  eng ine b elo w  th e  d e rric k  flo o r in  th e  ce lla r, w h en  sufficient 
sp ace is  a v a ila b le , an d  d riv in g  fro m  th e  eng ine to  th e  ro ta ry  p in ion -sh aft b y  chain. 
In  b o th  typ e s  th e  steam  eng ine has a  rem ote th ro ttle  co n tro l an d  reverse located  a t 
th e  d r ille r ’s p o sitio n .

R o ta r y  ta b le  speeds o f 500 r.p .m . an d  h ig h er are  uncom m on in  th e  M id-C ontinent 
a re a , b u t a re  used  q u ite  g e n e ra lly  in  th e  deep w e lls  in  C a lifo rn ia . T h is  ty p e  o f service 
is v e ry  severe , e sp ec ia lly  w h en  ta k in g  in to  co n sid e ra tio n  th e  fa c t th a t th e  horse
p o w er req u irem en ts  a re  u s u a lly  ca lcu la te d  to  be 1 h .p ./ revo lu tio n /m in u te , o r 500 h.p. 
a t  500 r.p .m . T h is  fig u re  o b v io u s ly  rep resen ts h ig h  to rq u e  com bined  w ith  high 
b ea rin g  speeds, an d  ca lls  fo r rugged , p rec is io n -b u ilt ro ta ry  tab le s  ad e q u a te ly  lub ricated , 
p e rfe c tly  b a lan ced , an d  m ade o f th e  v e ry  b est m a te ria ls . T h e  m odem  ro ta ry  tab le 
rep resen ts p ro b a b ly  th e  g rea test ad van ce  in  d rillin g  m ach in e ry  design . H a v in g  a n ti
fr ic tio n  b earin g s th ro u g h o u t, sp ira l b eve l, a c cu ra te ly  cu t, su rface-hardened  gearing, 
an d  com p le te  o il-b ath  lu b ric a tio n , i t  p erfo rm s th e  m ost d iffic u lt jo b  on  th e  rig  w ith  a 
m in im u m  o f m a in ten an ce  co st. I t  is n o t in co n ce ivab le  th a t before long , tab le  speeds 
o f 1000 r.p .m . m ay  becom e q u ite  com m on.

P r im e  m o vers, sw ive ls , an d  h o ists  a re  d iscussed . A . H . N .

248.* Advances in 1941 Drilling Equipment Demonstrated in California. N . A.
D ’A rc y , J r .  World Petrol., Ja n u a ry  1942, 13 (1 ), 44-49.— L ig h t d rillin g  equipm ent 
m ade g rea t strid es, an d  m an y  re finem en ts w ere  in tro d u ced  in  h e a vy  d rillin g  equ ip 
m en t. In te m a l- co m b u stio n  eng ine-pow or u n its  w ere p ra c tic a lly  unan im ously 
chosen b y  o p erato rs in  a ll fie ld s, w ith  C a lifo rn ia  o p erato rs show ing  a  decided  p re 
ference fo r in d ep en d en tly  p ow ered  slush-pum ps. In c rea se d  a tte n tio n  w as g iven  to 
m ud-pum ps and  m ud  co n d itio n in g , as m uch  o f th e  d rillin g  w as in  d iffic u lt lo ca litie s. 
T h re e  p rin c ip a l typ e s  o f p o rtab le  d e rrick s o r m asts p ro ved  th e ir w o rth  in  C a lifo rn ia  
w ith in  th e  p ast y e a r. T hese a re  th e  ja ck - k n ife , th e  te lesco p ing , an d  truck-m ounted  
u n its .



a b o  i n  ACTS. 1 1 3  A

A  larg e  th ree- cy lin d er steam  p um p  m ade its  ap p earance  in  1941. T h is  pum p, 
h av in g  an  18-in. d iam ete r steam  cy lin d e r, 20-in. s tro ke , an d  lin e rs  up  to  7 J in . in  
d iam eter, p ro v id es m ax im um  flu id  from  b u t a  sing le  p um p . T h e  pum p is  designed 
fo r 3000 lb . w o rk in g  p ressure , an d  w as a c tu a lly  w o rk in g  ag a in st a  2700-lb. m an ifo ld  
p ressure on  m u ch  o f th e  firs t ho le  on w h ich  i t  w as used. I t  is  rep o rted  th a t th e  th ree  
cy lin d ers  so sm ooth th e  p um p in g  a c tio n  th a t th e  p um p  has th e  ap pearance  o f id lin g  
even  w hen  o p era tin g  ag a in st h ig h  p ressures a t co m p a ra tive ly  fa s t speeds. M u d  
trea tm en t an d  coo ling  a re  d iscussed.

D eve lo p m en ts in  d raw -w orks a re  re v iew ed , in c lu d in g  th e  ty p e  designed  to  guide 
w ire  rope s a tis fa c to rily  o ve r th e  th ird  la y e r.

T h e  w ater-tub e boiler-pow er p la n t in  C a lifo rn ia  w as in  o p e ra tio n  240 d ays d rillin g  
one test-w ell, ap p ro x im a te ly  12,900 ft. deep. D u rin g  th is  p erio d  th e  b o ilers d id  n o t 
cause a  sing le  shut-dow n, n o r w as th e re  a  sing le  b o iler-m aker o r b o iler-m aker’s h e lp er 
on  th e  jo b . A  com p lete  e lim in a tio n  o f stay-b o lts, seam s, flue  sheets, co rrosion , and  
scale w as resp onsib le  fo r th is  troub le- free  se rv ice . T h e  b o ile rs  o p erated  on  e vap o ra ted  
w a te r, th u s e lim in a tin g  th e  d ep o sit o f scale  in  th e  tub es. T h e  e vap o ra to r its e lf w as 
n o t opened  fo r c lean in g  d u rin g  th e  e n tire  240 d ays . I t  w as clean ed  b y  tem p era tu re  
changes an d  th e  flu sh in g  o u t o f th e  re leased  sca le . B o ile rs  are  n o t y e t o p eratin g  w ith  
th e ir recom m ended  size b u rn er, y e t th e y  h a ve  y ie ld e d  3 0 0 %  o f th e ir ra te d  ca p a c ity  
o f steam  w ith  6 0 %  e ffic ie n cy  an d  a  s ta ck  tem p era tu re  o f o n ly  620°. T h e  e lim in a tio n  
o f seam s an d  stay-b o lts g re a tly  reduces a  com m on b o ile r h azard , an d  th e  sa fe ty  ang le 
o f T y p e  S .A . w a te r tu b e  o il- fie ld  d rillin g  b o ilers sh ou ld  be considered  to g e th er w ith  
econom ies in  o p era tio n . A . H . N .

249. Patents on Drilling. D . E .  B a tc h e ld e r. U .S .P . 2,265,978, 16.12.41. A p p l.
4.10.39. A lte rn a tin g - cu rren t e lectro lo g g in g  o f w ell-bores.

R . F .  B o lto p . U .S .P . 2,265,982, 16.12.41. A p p l. 6.11.39. D ire c tio n a l d r ill- b it 
h a v in g  an  in c lin e d  lo w e r p o rtio n  o f th e  b o d y.

R . 'G .  P ie ty . U .S .P . 2,266,071, 16.12.41. A p p L . 31.5.39. W e ll- su rve y in g  d evice  
fo r e le c tr ic a lly  log g ing  w e lls .

A . C . H . C ooke. U .S .P . 2,266,357, 16.12.41. A p p l. 21.11.39. R e le a sab le  cable- 
head  fo r m u lti- s tra n d  cab les.

W . K .  E d w a rd s . U .S .P . 2,266,361, 16.12.41. A p p l. 9.5.40. W e ig h t u n it in d ic a t
in g  ap p a ra tu s  usin g  d eflec tio n  o f cab le .

H . J .  Q u in tre ll an d  B .  F .  Irw in . X iS .P .  2,266,382, 16.12.41. A p p l. 11.12.39. 
S e ttin g  to o l fo r b rid g in g  p lugs.

H . J .  Q u in tre ll. U .S .P . 2,266,383, 16.12.41. A p p l. 2.1.40. W e ll-b o re  d eflectin g  
to o l w ith  a k n u ck le  jo in t.

S . W . G u ra s ich . U .S .P . 2,266,623, 16.12.41. A p p l. 14.9.38. M e th o d  o f su rve y in g  
hore-holes an d  lo ca tin g  to o ls th e re in .

A . T . Cooper. U .S .P . 2,266,739, 23.12.41. A p p l. 13.1.40. W e ll fish ing-too l w ith  
a  m em ber h a v in g  a  ce n tra l open ing .

C . E .  L a n g . U .S .P . 2,266,873, 23.12.41. A p p l. 21.11.38. O ve rsh o t.
M . W . L u k e s  an d  S . G . D a v ie s . U .S .P . 2,266,883, 23.12.41. A p p l. 14.10.38. 

R o p e  socket.
J .  A . P its c h . U .S .P . 2,267,252, 23.12.41. A p p l. 19.11.40. H o se  co u p ling .
N . Jo h n s to n . U .S .P . 2,267,683, 23.12.41. A p p l. 10.1.39. L~se o f fu s ib le  m eta ls 

in  d r illin g w e lls .
C . R . A th y . U .S .P . 2,267,705, 30.12.41. A p p l. 27.1.41. O il- fie ld  ap p a ra tu s  

com p risin g  a  u n ita ry  d e m ck  m ade o f se p a ra te ly  u n ited  sections.
A . B o y n to n . U .S .P . 2,267,716, 30.12.41. A p p l. 23.6.39. T h read less d rill-p ip e .
T . E .  M cM ah an . U .S .P . 2,267,833, 30.12.41. A p p l. 9.2.40. W e ll- b it gu ide 

h a v in g  ro lle r cu tte rs .
A . E .  Jo h n so n . U .S .P . 2,267,923, 30.12.41. A p p l. 16.9.40. Shear- redu cing  d u a l 

verg e th read  fo r to o l- jo in ts, e tc .



« . ,  . i -i r M e th o d  of an d  m eans forV . E .  B a u m . U .S .P . 2,268,010, 30.12.41. A p p l. lo .4 .3 J. M em o
cem en tin g  w e ll fo rm atio n s.

H . M . E v je n . U .S .P . 2,268,137, 30.12.41. A p p l. 11-12.39. E le c tr ic a l well-
logg ing  system .

H . M . E v je n . U .S .P . 2,268,138, 30.12.41. A p p l. 11-12.39. E le c tr ic a l w ell,
logg ing  system .

A . C . L u s h e r an d  A . J .  S ch o lte s . U .S .P . 2,268,142, 30.12.41. A p p l. 27.9.39.
C o u p lin g  w ith  co llap s ib le  n ip p le  flan ge  fo r hoses.

W . S . K n o u se . U .S .P . 2,268,256, 30.12.41. A p p l. 3.2.40. A p p a ra tu s  fo r survey, 
in g  deep w e lls .

E .  S . D a v is  an d  J .  H . R e yn o ld s . U .S .P . 2,268,385, 30.12.41. A p p l. 20.12.39. 
H o se  co u p lin g .

G . T . O b e rw e tte r. U .S .P . 2,268,514, 30.12.41. A p p l. 15.7.40. Side-waU core- 
ta k in g  ap p a ra tu s.

D . S ilv e rm a n . U .S .P . 2,268,627, 6.1.42. A p p l. 6.10.39. W ell-logging by means
o f tw o  liq u id s .

E .  R .  W e b b . U .S .P . 2,268,682, 6 .1.42. A p p l. 9.10.37. W ell-su rveying  instru
m e n t u s in g  a  p en d u lu m .

M . J .  P o tv in . U .S .P . 2,268,775, 6.1.42. A p p l. 29.5.40. D rill- b it w ith  a single
p lan e  cu ttin g  face .

W . • U .a .R . 2,268,796, 6 .1.42. Appl-. . 5,8.39. Sectio n a l derrick for oil
fie ld  w o rk .

F .  W . Je sse n . U .S .P . 2,269,269, 6.1.42. A p p l. 15.7.40. W ell-logging  for locating
th e  d is co n tin u itie s  o f a  m e ta l co n d u it, using  an  e le c tro ly tic  so lu tion .

D . H e rin g . U .S .P . 2,269,717, 13.1.42. A p p l. 13.12.46. W ell-su rveying  device, 
us in g  a  m a rk in g  liq u id  an d  siphons in  a  m u ltip le  cham ber u n it. A . H . N .

Production
250.* Trends in Production Practices. A n o n . Oil Oas J . ,  25.12.41, 40 (33), 202. A 
re v ie w  o f th e  new  d eve lo pm en ts an d  p ractice s  e vo lve d  in  1941 fo r th e  production of 
o il an d  gas is g iven . T h e  p ast y e a r saw  d eve lo pm en t o f a  new  lin e r cleaner. The 
w ash in g  flu id  is  p um p ed  d ow n fro m  th e  su rface, em erging from  th e  washing tool at 
a  p o in t b etw een  tw o  opposed sw ab  ru b b ers ab o u t 1 ft. ap a rt, so th a t th e  entire flow of 
flu id  can  be fo rced  th ro u g h  a  se lected  in te rv a l o f th e  lin e r. A  reco rd ing  pressure gauge 
a t  th e  su rface  show s h o w  m u ch  p ressure is req u ired  to  force flu id  th rough any given 
se t o f p e rfo ra tio n s , th e re b y  sh ow ing  w hen  th e  lin e r has been su ffic ien tly  cleaned, and 
a lso  p ro v id in g  a  ch eck  on th e  se ttin g  o f th e  lin e r’s p erfo ra ted  sections. The method is 
a p p lica b le  to  p e rfo ra ted , s lo tte d , o r p re-packed  g ra ve l lin e rs. O ther cleaning 
p ra c tice s , in c lu d in g  th e  use o f ex p lo s ives, a re  g iven .

P re se n t em ph asis in  th e  g ra ve l p a ck in g  o f lin e rs  is on p rop er p lacem ent of the gravel. 
I t  has been recogn ized  th a t ca re fu l se lectio n  o f g ra ve l o f th e  p rop er size w ill be of no 
a v a il if  th e  p lacem en t jo b  does n o t re su lt in  a  t ig h tly  p acked  envelope of g rave l com
p le te ly  su rro u n d in g  th e  p e rfo ra ted  p ip e . F a ilu re  to  co ve r th e  lin e r p rop erly  in  just 
one p la ce  m ay  p re v e n t th e  rem a in d e r o f th e  g ra ve l p ack  from  accom plishing its 
pu rp ose. A  s tu d y  o f w e lls  in  th e  W ilm in g to n , C a lifo rn ia , fie ld  has revealed  th a t the 
g rave l-p acked  an d  p re-packed  lin e r w e lls  show  g re a te r p ro d u ct ion rates th an  do the 
co n v e n tio n a lly  co m p le ted  w e lls . T h is , h o w ever, does n o t c le a rly  estab lish  their 
g ro a te r p ro d u c tiv ity , because th e  w e lls  a re  p ro ra ted , an d  a re  n o t o rd in a rily  allowed 
to  p rod uce  a t m ax im um  c a p a c ity , even  on  p o te n tia l tests . T h e  d a ta  m ere ly  indicate 
e ith e r th a t th e  g rave l- lin ed  w e lls  can  be p rod uced  a t ra te s  m ore n e a rly  approaching 
th e ir  c a p a c ity  w ith o u t d e trim e n ta l e ffect, o r th a t w h en  re s tric te d  b y  a  given-size 
ch o ke , th e y  w ill p rod uce  m ore o il th a n  th e ir  neighbours.

T h e  sido- in let choke is  being  used v e ry  su ccessfu lly  fo r co n tro llin g  th e  g as-o il ratios
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in  flo w ing  w e lls  w here  th e  gas is m a in ly  d e rive d  fro m  a  sand  ab o ve  th e  o il-pay. In  
w e lls o f th is  ty p e  th e  gas sand  is cem ented  o ff b eh in d  th e  casing  o r th e  lin e r d u rin g  
com p letion , b u t is  opened  u p  b y  se ve ra l ho les sh o t th ro u g h  th e  p ip e  b y  a  gun  p e r
fo ra to r. W h e n  th e  tu b in g  is  ru n , a  p ack e r is in s ta lle d  w ith  a  side- in let choke ab o ve  
it . T h e  p ack e r is set in  th e  b lan k  p o rtio n  o f th e  p ip e , ju s t b elo w  th e  gun  p erfo ra tio n s . 
G as en te rin g  th e  ho le  is  th e n  a v a ila b le  ab o ve  th e  p acker, w h ils t th e  o il en ters th e  
tu b in g  b elow  th e  p acke r. T h e  side- in let choke th e n  p ro v id es a  m eans o f ad m ittin g  
gas fro m  th e  casing  in to  th e  tu b in g  a t a n y  desired  ra te .

P ro d u c tio n  re s to ra tio n  a « d  th e  m ain ten an ce  o f good e ffic ien cy  in  lift in g  o il a re  
d iscussed.

T h e  p ap er ends w ith  a  d iscussio n  o f lease-tan k  b a tte rie s . E v e n  on  th e  m ost sim p le  
o f vap o u r- tig h t b a tte rie s  it  is  possib le  to  a vo id  a d m ittin g  o xyg en  d u rin g  d ra in ag e  of 
th e  ta n k  b y  m ere ly  in s ta llin g  a  sm a ll lin e  to  th e  to p  o f th e  ta n k  fro m  som e source of 
su p p ly  w h ere gas w ill be a va ila b le  w h ile  th e  ta n k  is on  th e  lin e . T h e  gas m a y  be 
su pp lied  fro m  a  sep arato r w h ich  d ischarges in to  a  d iffe ren t ta n k , o r fro m  a  residu e 
lin e , o r fro m  a  w e ll.

O th er ru le s  fo r ta n k  ca re  in c lu d e  im m ed iate  re p a ir o f seam  leaks, freq u en t in sp ectio n  
o f b o ttom s to  g uard  ag a in st th e  s ta rt o f co rrosion , an d  re g u la r ap p lica tio n  o f p a in t. 
P ro p e r d ra inag e  a t th e  base is  im p o rtan t, as w a te r w ith in  th e  fire-w alls tend s to  in crease 
co rro sio n  fro m  th e  o u tsid e . F o r  m ax im um  life  th e  ta n k  shou ld  be m oun ted  on  a  
ra ised  fo u n d a tio n  o f con crete , o r a  stee l p la tfo rm . I f  such  a  fo u n d a tio n  is n o t used, 
th e  se ttin g  sh ou ld  be p rep ared  b y  p lac in g  a  le v e l b ed  o f g ra ve l on  so lid  g round  and  
co verin g  it  w ith  ta r  p ap er o r o th e r w a te rp ro o f m a te ria l.

T h e  p ap er is  g iven  in  b o th  E n g lis h  an d  Sp an ish . A . H . N .

251.* La Gloria Condensate Recovery Plant Unusual Joint Enterprise. N . W illia m s . 
Oil Gas J . ,  1.1.42, 40 (3 4 ), 30.— T h is  p ap er com prises a  sectio n  o f th e  p resen t issue o f 
th e  Jo u rn a l d evo ted  to  th e  o p eratio n s in  L a  G lo ria . O p eration s p ro v id in g  fo r th e  
m ain ten an ce  o f re se rvo ir p ressures an d  re co ve ry  an d  d is tilla tio n  o f condensate fro m  
h igh-pressure gas-producing horizons are  u n d er w a y  in  L a  G lo ria  fie ld , lo ca te d  in  
J im  W e lls  an d  B ro o k s  C oun ties, S o u th  T exas. In  vo lu m e o f gas to  be processed, 
th is  p ro je c t is  th e  la rg e st o f its  k in d y e t u n d e rtaken . I t  is  also  an  o u tstan d in g  exam p le 
o f a  large-scale co n se rva tio n  p rogram m e in itia te d  in  th e  v e ry  e a rly  d eve lo pm en t an d  
p ro d u c tive  stages o f a  fie ld .

In s ta lla tio n  o f a  p rocessing  p la n t fo r th e  e x tra c tio n  o f condensate fro m  th e  w e t gas 
p rod uced  an d  fo r th e  re tu rn  o f th e  d ry  residue gas to  th e  p rod ucin g  sands has been 
th e  essen tia l phase o f th e  p ro je c t. H ig h ly  d ive rs ifie d  lease an d  ro y a lty  ow nersh ip  
w ith in  th e  p ro sp ective  lim its  o f th e  p ro d u c tive  rese rvo irs has m ade th e  p oo lin g  o f 
in te re sts  an d  u n itiz a tio n  o f th e  fie ld  a  m a jo r fa c to r an d  p re-requ isite .

T h e  p la n t, ow ned  an d  o perated  b y  L a  G lo ria  C o rp o ra tio n  u n d er a  life-o f-p rop erty 
co n tra c t w ith  leaseho lders in  th e  fie ld , has fa c ilitie s  fo r h an d lin g  m ore th a n  225,000,000 
cu . f t . o f gas d a ily . O p eration s co ve r tw o  ad jo in in g , u n itiz e d  b lo cks to ta llin g  ap p ro x i
m a te ly  6475 acres. Em b ra ce d  in  th e  u n itiz a tio n  is a  su b d iv is io n  o f lan d s ad jo in in g  
th e  to w n s ite  o f L a  G lo ria , com posed la rg e ly  o f tra c ts  o f 40 acres o r sm alle r.

P a rtic ip a tin g  in  th e  b locks are  te n  sep arate  leaseho lders an d  su n d ry  ro y a lty  in te rests .
E a r ly  d eve lo p m en t is  re v iew ed . P ro d u c in g  w e lls  a re  b ein g  spaced  a t  a p p ro x i

m a te ly  eq u a l d istances on th e  p e rip h e ry  o f a  c irc le  aro u n d  th e  r im  o f th e  b lo cks, 
co n s titu tin g  ro u g h ly  th e  o u tlin e  o f th e  condensate-producing  a re a  o f th e  s tru ctu re . 
T h e  p la n t is  lo ca te d  n ea r th e  cen tre  o f th e  c irc le . L ik e  th e  in p u t w e lls , each  o f th e  
p rod u cin g  w e lls  is a  doub le co m p le tio n  to  p rod uce fro m  tw o  o f th e  fo u r sands. T h is  
m akes L a  G lo ria  th e  firs t fie ld  in  w h ich  a ll w e lls  are  d u a l com p letions.

T h e  g a th e rin g  system  w ill u lt im a te ly  co n ta in  m ore th a n  9800 f t . o f 8-in. m a in  lin e  
w ith  a p p ro x im a te ly  23,000 f t . o f 6-in. seco n d ary lin es, an d  m ore th a n  32,000 f t . o f 
4-in. seco n d ary  an d  feeder lin es. T h e  m a in  lin e  ex ten ds n o rth w a rd  an d  so u th w ard  
across th e  fie ld  fro m  a  ju n c tu re  ju s t w est o f th e  p la n t w ith  th e  p la n t in ta k e  lin e . 
C onn ecting  a t d iffe ren t p o in ts  o n  th is  m a in  lin e  are  th e  6-in. seco n d ary o r la te ra l 
lin es se rv in g  va rio u s  sectio ns o f th e  fie ld . T h e  la tte r  a re  fed  b y  th e  4-in. feeder lin es 
fro m  th e  in d iv id u a l w e lls .

C om position  o f th e  gases in  th is  fie ld  is  d iscussed , to g e th er w ith  ch a ra c te ris tic s  o f 
th e  g ath erin g  an d  se p a ra tio n  p la n ts . T h e  ab so rp tio n  system  as used  is  d eta ile d . T h e  
p ap e r ends w ith  a  fis t o f th e  eq u ip m en t used. A . H . N .
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252.* Cost Study of Fort Collins-Wellington Field, Colorado. F. N. Bosco . Oil 
Gas J . ,  15.1.42, 40 (36 ), 50.— T h e  cost o f p rod ucin g  o il in  C o lo rado  has a lread y  been 
sh ow n ’to  exceed th e  n e t va lu e  o f th e  reserves p lu s o il p rod uced . T h e  fo llow in g  are 
also show n : A  cost o f 25 cen ts/b rl. in  excess o f th e  fie ld  va lu e  o f th e  crude and  reserves 
w hen  p roduced . T h e  p roven-o il reserves p lu s p ro d u ctio n  fo r th e  70 years  preceding 
1932 (th e  la s t y e a r in  w h ich  com p lete cost d a ta  w ere a va ila b le ) eq u alled  54,154,000 brl. 
T h e  o il h ad  a fie ld  va lu e  o f $43,721,753, a lth o u g h  th e  to ta l cost o f p roducing  th is 
am oun t o f o il is $56,837,000. T h e  n e t loss o f $13,115,247 has been p a id  b y  w ild 
ca tte rs  and  o thers w ho m ay  o r m ay  n o t h a ve  b en efited  b y  fche sale o f th e  o il. C e rta in ly  
a n y  fa ir  d ete rm in a tio n  o f th e  cost of fin d in g  an d  p rod u cin g  o il sh ou ld  in c lu d e  the  cost 
o f w ild ca ttin g .

A  s tu d y  is p resented  o f one of th e  best fie ld s in  C o lo rado— th e  F o r t  C o llins-W elling ton  
fie ld , w h ich  is 6 m iles n o rth  o f F o r t C o llin s, in  N o rth - Ea s te rn  C o lo rado . Prod uction  
is from  an  ap p rox im ate  d ep th  of 4300 ft ., and  th e  p ro d u cin g  horizons are  th e  M uddy 
and  D ak o ta  sands in  th e  D a k o ta  fo rm atio n . T h e  s tru c tu re  is a  closed  an tic lin e , w ith  
tw o  separate h ighs. T h e  poo l w as opened on  11th N o vem b er, 1923, th e  firs t well 
y ie ld in g  o n ly  gas. T h e  en tire  fie ld  w ill be d iscussed  in  an  a rtic le  on E a s te rn  Colorado 
w h ich  w ill ap pear in  an  e a rly  issue of th e  Oil and Gas Journ al.

I t  has been found  th a t, fo r th e  20-year p erio d  fo llo w in g  d isco ve ry , using  reasonable 
cost d a ta  as presented  in  th is  a rtic le , th e  n e t loss to  th e  p rod ucers w o u ld  have been 
ap p ro x im ate ly  $1,400,000 w h ile  p rod ucin g  5,275,000 b rl. F o r  th e  s tu d y  it  was as
sum ed th a t m ark et va lu e  w as $1 a b a r re l; a c tu a lly  som e o f th e  o il so ld  fo r $2.50 a 
b arre l, so th a t th e  fie ld  m ay h a ve  show n a  p ro fit.

D rillin g , as w e ll as p rod u ctio n  costs, a re  g iven  in  som e d e ta il an d  are  tab u lated .
A . H . N .

253.* Back-Wash by Gas-Lift Increases Efficiency of Salt-Water Injection. G . B.
N icho lson . Oil Wkly, 29.12.41, 104 (4 ), 19-21.— T o  clean  th e  fo rm atio n  face of sa lt
w a te r in je ctio n  w e lls, one com p any in  a  fie ld  in  co asta l L o u is ia n a  in sta lled  a tubing 
string  equ ipped  w ith  flow -co llars to  p e rm it back-w ash ing  b y  gas- lift. Fa vo u red  by 
presence of a  sh allow  salt-w ater-bearing  sand  w h ich  rece ives th e  in je c tio n  w a ter under 
a vacuu m , th e  com pany p e rio d ic a lly  augm ents in filtra tio n  b y  a p p ly in g  pressure from 
a  n ea rb y gas-well in to  th e  tub ing , flu sh ing  w a te r th ro u g h  th e  casing  to  th e  salt-w ater 
p it, and  ca rry in g  accu m ulated  sand  and  residue fro m  th e  fo rm atio n  face. W ashing 
actio n  expurgates th e  re ce iv in g  fo rm atio n , open ing  pores an d  rem o vin g  m aterials 
w h ich  d eter m ovem ent of in p u t w a te r in to  th e  sand.

T h e  h is to ry  an d  p ecu lia ritie s  o f th e  fie ld  are  b rie fly  g iven . Sa lt- w a te r treatm ent is 
described in  som e d e ta il. T h e  m ost troub lesom e e lem en t to  rem ove from  the  w ater 
is iro n  oxide, w h ich , reduced  fro m  a  fe rro us to  a fe rric  s ta te  b y  ae ra tio n , is insoluble, 
b u t re lu c ta n t to  p re c ip ita te . Ex p e rim e n ts  show  th a t th is  su bstance, w h en  a  solution 
is a llow ed  to  pass th ro u gh  a  sand-core, is cau g h t on  th e  face  o f th e  sand, and  clear 
w a te r filte rs  th ro u gh . Su ch  experim ents also  show  th a t iro n  oxides do n o t penetrate 
in to  th e  sand, b u t s tick  ch ie fly  on its  face , to  acco u n t fo r p lu g g ing  th e  form ation 
pores in  in p u t w e lls. T h is  has been d ete rm in ed  in  a c tu a l w e lls  b y  w ash in g , w ith  w ater 
rem oving  th e  deposited  ox ides fro m  th e  fo rm atio n  an d  reopen ing  th e  sand  fo r in jection . 
A s  a  re su lt of these experim ents a ll s a lt w a te r is  filte re d  before  in je c tio n , to  rem ove 
a ll so lid  p a rtic les .

A fte r a  period  o f o p eratio n , a g rad u a l d eclin e  in  vacu u m  a t th e  w ell-head  indicates 
th a t th e  fo rm atio n  is no longer tak in g  th e  w a te r as fre e ly  as u n d er n o rm a l conditions, 
u su a lly  a ttrib u ta b le  to  a p a rtia l sealing  o f th e  face  b y  d ep o sitio n  o f th e  so lids, inclu d 
ing  iro n  oxides form ed  b y  th e  co rro sive  w a te r passing  th ro u g h  th e  stee l p ipe, the 
n a tu ra l tend ency to  re a c t ag g rava ted  b y  a e ra tio n . C o n tin u ed  in je c tio n  w ou ld  fu rther 
reduce th e  vacuu m  and  necessitate  a d d itio n a l p um p  p ressure  to  increase th e  hyd ro 
s ta tic  pressure ap p lied  ag a in st th e  fo rm atio n .

T o  p reven t com p lete clogg ing  o f th e  sand-face, w a te r in je c tio n  is  tem po rarily  
suspended w h ile  th e  fo rm atio n  is cleaned  b y  back-w ash ing . A lre a d y  p erm anently 
connected  w ith  th e  gas-w ell, gas is re a d ily  ad m itte d  to  th e  tu b in g , c irc u la tin g  th e  w ater 
from  th e  casing  b ack  in to  th e  p it, an d  w ash in g  th e  filte rs  b y  th e  reverse  circu la tion . 
In  th is  m anner the  sealing  so lid s an d  accu m u la ted  sands a re  q u ick ly  w ashed  from  the 
w e ll, opening pores to  fa c ilita te  fu rth e r in je c tio n . In  th e  m ean tim e w a te r from  the 
gun-barrels con tinues to  em p ty  in to  th e  re se rvo ir. A . H . N .
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254.* Complete Flow-Tank Vapour-Recovery System. A n o n . Oil Wkly, 29.12.41, 
104 (4 ), 22-23.— T h e  p ap er describes, w ith  illu s tra tio n s , a  system  o f va p o u r lin es on 
tanka to  p ro v id e  freedom  o f passage o f vap o u rs  fro m  one ta n k  to  an o th e r, to  com 
pensate fo r th e  v a ria tio n  in  p ressure w h ile  one o r m ore a re  being  fille d  an d  o thers 
being  em ptied . T h is  is  acco m p lished  w ith o u t in filtra tio n  o f a ir  in to  th e  b a tte ry  o r 
loss o f vap o u rs. T h e  system  is  sep arate  fro m  th e  tra p s  on  th e  w e lls , b u t th e  va p o u r 
recovered  from  th e  tan k s  is  fed  in to  a  g a th e rin g  system , w h ich  co n veys th e  gas to  a 
gaso line p la n t.

T ow n-lot lo ca tio n s an d  co m p lica ted  ro y a lty  in te re sts  m ake it  n ecessary to  equ ip  
m an y in d iv id u a l w e lls  w ith  sep arato rs, b u t as m easu rem ent o f b o th  o il an d  gas is 
accom plished  w ith  a p p ro ve ^ m e te rs , g roup in g  o f sep arato rs an d  flo w -tanks a t co n 
ve n ie n t cen tra lized  p o in ts  p erm its  th is  ty p e  o f vap o u r-savin g  eq u ip m en t to  be used. 
E a c h  w e ll an d  its  sep ara to r a re  fu rn ish ed  w ith  a t le ast tw o  flow -tanks. T h e  va p o u r 
system  is  connected  to  a ll th e  ta n k s  in  th e  b a tte ry , an d  co n ta in s eq u ip m en t an d  
co n tro l in stru m en ts to  m a in ta in  a p red eterm in ed  p ressure on  a ll tan k s  a lik e .

T h e  m ethods o f co n stru c tio n  an d  o th e r d e ta ils  are  b rie fly  g iven . A . H . X .

255.* Modification of Permeability Measurements. H. K ru tte r  an d  R . J .  D a y . Oil 
Wkly, 29.12.41, 104 (4 ), 24.— T h e  p ap e r d ire c ts  a tte n tio n  to  K lin k e n b u rg ’s p ap er on  
p e rm ea b ility  o f ro cks to  a ir , an d  ex p la in s th e  ca lcu la tio n s  used. K lin k e n b u rg  show ed  
th a t p erm eab ilitie s , as o rd in a rily  m easured , usin g  a ir , v a rie d , depend ing  o n  th e  m ean  
p ressure used  in  th e  m easurem ents. T h e  h ig h er th e  m ean  p ressure  used , th e  lo w e r 
th e  ca lcu la te d  va lu e  o f th e  p e rm e a b ility . T h is  v a r ia tio n  is m ost s trik in g  fo r low- 
p e rm ea b ility  cores, an d  decreases w ith  in creasin g  p e rm e a b ility . A t  v e ry  h ig h  m ean 
pressures (e sse n tia lly  in fin ite  m ean  p ressure) an d  lo w  d iffe re n tia l p ressures, so th a t 
th e re  is no q uestion  o f tu rb u len ce , th e  v a lu e  o f th e  p e rm e a b ility , as d eterm ined  using  
a ir , agrees w ith  th a t o b ta in ed  using  va rio u s  liq u id s . In  th is  w o rk  ca re  w as tak e n  
th a t th e  q uestion  o f sw ellin g  d id  n o t ta k e  p la ce . T h e  la rg e  d ifferen ces o b ta in ed  
b etw een  th e  liq u id  p e rm e a b ility  an d  th e  a ir  p e rm e a b ility  as o rd in a rily  d eterm ined  
in d ica te  th a t th e  sw e llin g  o f c la y s  does n o t p la y  so im p o rtan t a  ro le  as w as once th o u g h t.

K lin k e n b u rg ’s re su lts  a re  b rie fly  sum m arized  b y  th e  e q u atio n  K a =  k (  1 -j- p^y>
w here K a is  th e  p e rm e a b ility  o b ta in ed  w ith  a ir  a t a m ean p ressure, Pm . T h e  co n stan t 
b depends on  th e  p ore p a tte rn  o f th e  core, an d  decreases w ith  in creasin g  p e rm e a b ility . 
K  w ill be th e  new  defined  p e rm e a b ility , an d  w ill also  be th e  p e rm e a b ility  w h ich  shou ld  
be o b ta in ed  if  liq u id s  w ere used  as flood in g  m edium s. T h e  q u a n tity  w h ich  is  a 
ch a ra c te ris tic  o f th e  core is  th e re fo re  K ,  an d  n o t K a.

A  g rap h  co rre la tes th e  co n stan t b w ith  th e  p e rm e a b ility  o f va rio u s  sam p les fo r 
V en an go  second sand. T h e  re la tio n  is  g iven  as a  s tra ig h t lin e .

A  nom ograph is  g iven  to  fa c ilita te  ca lcu la tio n s . A . H . X .

256.* Widely Spaced and Varying Depth Wells Pumped Efficiently by Large Centralized 
Hydraulic Plant. G . M . W ilso n . Oil Wkly, 5.1.42, 104 (5 ), 17.— T e n  w id e ly  spaced  
w e lls  a re  p um ped  fro m  a  ce n tra l p la n t housing  six  trip le x  u n its . T h e  te n  w e lls  
operated  b y  th is  ce n tra l p ow er p la n t h a d  been  on g as- lift an d  o rd in a ry  rod-pum ps 
u n til tw o  y e a rs  ago, w h en  it  w as decided  to  equ ip  th em  w ith  h y d ra u lic  pum ps. T h e  
pum ps in  fo u r o f th e  w e lls  are  set a t 4500 f t ., fo u r a t 6000 ft ., an d  tw o  a t 6500 ft . 
T h e y  a re  lo ca ted  in  th e  fa ir ly  p rec ip ito u s te rra in  ch a ra c te ris tic  o f th is  p o rtio n  o f th e  
fie ld . T h e  w e ll m ost rem ote fro m  th e  p la n t is m ore th a n  2500 ft .

A ll th e  u n its  a re  connected  to  a  sing le ou tside  co o lin g  to w er, m ak in g  it  possib le  
to  close th e  b u ild in g  t ig h tly  d u rin g  h e a vy  rain-sto rm s o r o th e r b ad  w ea th e r. T h e  
25-ft. h ig h , 12 x  12 x  20 co o lin g  to w e r has am p le  co o lin g  c a p a c ity  fo r th e  u n its . 
A t  th e  base o f th e  to w e r are  fo u r 2-in., 60 g a l./m in u te- cap ac ity  e le c tric  c irc u la tin g  
pum ps. T w o  o f them  c ircu la te  a ll th e  w a te r th ro u g h  th e  u n its , one is  a stan d-by, 
an d  th e  o th e r c ircu la te s  w a te r th ro u g h  th e  to w e r itse lf. A  w ater-so ften ing  u n it is  
used in  co n nectio n  w ith  th e  to w e r, w h ich  he lp s to  reduce scale  tro u b le s to  a  m in im um .

B e fo re  en te rin g  th e  in ta k e  lin e  se rv in g  th e  tr ip le x  u n its , th e  hea ted  p ow er o il, 
com ing  fro m  th e  d eh yd ra to r p la n t, is ru n  th ro u g h  a  tra p . H e re  a n y  va p o u r is rem o ved  
fro m  th e  o il, so th a t o n ly  d ead  o il en ters th e  pum p s. T h e  flu id - leve l is  a u to m a tic a lly  
m a in ta in ed  a t a  ce rta in  lin e  in  th is  tra p . A  p ressure o f 15 lb .— ju s t enough to  charge 
th e  pum ps— is h e ld  o n  th e  in ta k e  lin e .
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T h e  2-in. tru n k - lin e  com ing  o u t of th e  p la n t extends u p h ill, an d  ap p ro x im ate ly  
b isects th e  a rea  ta k e n  in  b y  th e  w e lls . T h e  sing le  p um p  p ressure  o f 3000 lb . is  held 
on  th is  lin e . F ro m  th is  m a in  lin e  la te ra ls  ta k e  o ff to  serve  th e  va rio u s  w e lls . N o t 
m ore th a n  tw o  w e lls  a re  served  on  each  la te ra l. W h e n  a  sing le  la te ra l takes o ff to 
one w e ll, 1-in. p ip e  is  u se d ; w h en  tw o  w e lls  a re  served  fro m  one la te ra l, lj- in . p ipe 
goes to  one w e ll, th e  second w e ll being  o perated  th ro u g h  a  1-in. p ip e  extension . The 
p ip e  is  h igh-pressure seam less, g a lvan iz ed  in sid e  an d  o u t. A ll lin es are  b u ried . The 
p ow er o il le aves th e  p la n t a t 140° F . ,  in  o rd er to  keep  th e  p a ra ffin  in  so lu tio n  through 
a ll th e  p ow er-o il an d  lead  lin es. O th e r d a ta , to g e th er w ith  ad van tag es o f the  p lan t, 
w h ich  h as been ru n n in g  fo r tw o  ye a rs , a re  g iven . A . H . N .

257.* Statistical Data on Production in 1941 and Estimates for 1942. V a rio u s  Authors.
Oil Wkly, 26.1.42, 104 (8 ), 40.— T h is  issue o f th e  Oil Weekly is  d evo ted  to  sta tistica l 
d a ta  an d  fo recasts on p ro d u ctio n  in  th e  U .S .A . fo r 1941 an d  1942, resp ective ly .

A . H . N .

258.* Critical Analysis of the Application of the Back-Pressure Method in Studies of 
Gas Reserves. Part 2. J .  W . Fe rg u so n . Petrol. Engr, N ovem b er 1941, 13 (2), 
50.— T h e  p ap e r co n tin u es w ith  d iscussio n  o f W h ite ’s m ethod , and  so lves num erical 
exam p les fu lly , to  re ve a l ce rta in  p o in ts  in  W h ite ’s argum ents. F o u r hypothetical 
cases h a ve  been chosen in  w h ich  a  range o f va lu es  o f C  an d  n h a ve  been considered, 
su ch  as w o u ld  be lik e ly  to  be enco un tered  in  a c tu a l p ra c tice . T h e  com posite curve 
has been  ca lcu la te d  fo r each  o f these cases, an d  com parison  m ade betw een the con
v e n tio n a l cu rve s  an d  th e  cu rves o b ta in ed  b y  W T iite ’s m ethods. T h e  erro rs in  W h ite ’s 
m etho ds h a ve  been  ca lcu la te d  fo r these fo u r exam ples, w h ich  shou ld  be su fficiently 
gen era l to  co ve r th e  a c tu a l exp erience w ith  w e ll-cu rves as to  p ro ve  th e  basic errors in
h is  w o rk . A . H . N .

259.* Subsurface Pressure Recorders and Equipment. H . G . A b ad ie . Petrol. Engr, 
N o vem b er 1941, 13 (2 ), 69.— D e ta ils  o f a  depth-pressure in stru m en t are  g iven , together 
w ith  illu s tra tio n s . P re ssu re  ad m itte d  th ro u g h  th e  in le t p o rt o f th e  foot-piece acts on 
th e  end  o f th e  sp rin g  p lu n g er an d  causes th e  ex ten sion  o f th e  sp ring . A  s ty lu s attached 
to  th e  u p p er o r free  end  o f th e  sp rin g  reco rd s its  ex ten sion  on th e  lon g itu d in a l axis 
o f a  ch a rt co n ta in ed  in  a  d ru m . R o ta tio n  o f th e  ch art-d ru m  b y  m eans of a  therm al 
m o to r o r c lo ck  causes th e  s ty lu s  to  be d raw n  la te ra lly  across th e  ch a rt. T h e  resu ltant 
tra ce  o f th e  s ty lu s  p ro v id es a reco rd  o f p ressures th a t m ay  be co rre la ted  w ith  the  depths 
a t w h ich  th e y  w ere  o b ta in ed .

I t  is a  p ra c tice  to  rim  a  co m b in a tio n  m ercu ry- filled  s in ke r b a r an d  therm om eter 
w e ll w ith  th e  in s tru m e n t. T h is  assem b ly w e ig hs 29 lb ., is 92 in . in  leng th  overall, 
an d  h as an  O .D . o f 1 J in . T h e  m ercu ry- filled  s in k e r b a r is  n o t stan d a rd  equipm ent 
as su p p lied  b y  th e  m an u fa ctu re r. In  lie u  o f a  s in k e r b a r, som e o perato rs ru n  recorders 
in  tan d em , th e re b y  o b ta in in g  ch eck  reco rd s, o r a t le a s t one reco rd , shou ld  the  other 
fo r a n y  reason  be ille g ib le . T h e  in s tru m e n t is  e a s ily  an d  q u ick ly  assem bled and 
dis-assem bled . A ll p ressure jo in ts  a re  o f p erm an en t bronze-to-steel fit . D etails 
o f each p a rt of th e  in s tru m e n t are  g iven .

C h art- carrie rs  a re  ro ta te d  b y  a  th e rm a l m o to r o r c lo ck . T h e  m o tiva tin g  elem ent 
an d  ch art-d ru m  com prise a  u n it.

T h e  th e rm a l m o to r con sists e sse n tia lly  o f a  b im e ta llic  h e lix , one end of w h ich  is 
con nected  to  th e  c a rrie r case an d  th e  o th e r end  to  th e  d rum -shaft. A  change of 
tem p era tu re  causes d iffe re n tia l exp an sion  o f th e  m e ta l s trip s  o f th e  h e lix , thereby 
ro ta tin g  th e  sh a ft. F o r  each  degree rise  in  tem p era tu re  th e  m o to r tu rn s  approx i
m a te ly  2 1 °. T h e  p o s itio n  o f th e  m o to r in  th e  in s tru m e n t show s th a t h ea t transfer 
fro m  th e  w ell-bore m u st ta k e  p lace  th ro u g h  fo u r m ed ium s b efo re  reach in g  th e  he lical 
sp rin g . In  m ak in g  th e  su rve y , th is  in su la tio n  in su res an  ap p rec iab le  h e a t lag , and 
th u s  enab les th e  m o to r to  co n tin u e  tu rn in g  su ffic ie n tly  to  in scrib e  a  w ell-defined  la te ra l 
lin e  each tim e  th e  in stru m e n t is b ro u g h t to  re s t. T h e  th e rm a l m o to r is th e re fo re  used 
in  su rve ys  w h ere  a  tem p era tu re  g rad ien t can  bo u tiliz e d  to  a c tu a te  th e  m otor. This 
m eans m ak in g  a  co n tin u o u s tra ve rse  o f a  w e ll fro m  th e  su rface  to  th e  b o tto m  stop of 
th e  su rve y . U n d e r o p tim u m  co n d itio n s, a  su rve y  co n sistin g  o f e ig h t stops m ay be 
m ade an d  s t ill h a ve  a ll p o in ts  leg ib le . In  genera l, o n ly  fiv e  o r s ix  stops m ay be



ABSTRACTS. 1 1 9  A

necessary to  define fu lly  th e  p ressure tra ve rse . T h e  o p era to r m u st exercise ju d g m en t 
regard ing  th e  tim e  to  be a llo w ed  a t each  stop , acco rd in g  to  th e  ra te  o f descen t, s ta tu s 
of w e ll, stop p rogram m e, an d  a n tic ip a te d  tem p era tu res.

T h e  c lo ck  is used to  ad van tag e  w h en  it  is necessary to  m ake a  la rg e  nu m b er o f stops, 
w hen  th e  stops a re  close to g e th er, o r to  o b ta in  a  tim e-pressure re la tio n sh ip . In  a 
tim e-pressure su rve y  th e  bom b is  u s u a lly  suspended a t one p o in t fo r th e  e n tire  p erio d . 
C locks are a va ila b le  w ith  ru n n in g  tim es to  72 h rs ., an d  w ith  v a rio u s  ra te s  o f ro ta tio n .

C a lib ra tio n  an d  fie ld  p rocedu re a re  d escribed  in  fu ll. A . H . N .

260.* Small Gun Perforator Aids in Solving Production Problem. H . L .  F lo o d . 
Petrol. Engr, N o vem b er 1941, 13 (2 ), 90.— T h e  p ap e r d eals w ith  a  sm all gun  p e rfo ra to r 
designed fo r use in sid e  tu b in g  strin g s as sm a ll as 2 in . I t s  in te re st lie s  in  th e  fa c t th a t 
it  can  be em p loyed  fo r a  num b er o f d iffe ren t purposes, n o t th e  le ast im p o rtan t o f w h ich  
in vo lve s  g e ttin g  o u t o f tro u b le  w h en  th e  tu b in g  strin g  is  s tu ck  in  th e  ho le .

T h e  e x te rn a l d iam ete r o f th e  gun-body is  o n ly  I f  in . U n t il th is  gun  W as deve loped , 
no one h ad  su ccessfu lly  designed  so sm a ll a  gun , because th e  th in k in g  w as s t ill in  
term s o f p la c in g  th e  p ow der charge h o riz o n ta lly , n o rm a l to  th e  lon g  ax is  o f th e  gun. 
In  a sm all gun th e  lim ite d  space p ro h ib ited  use o f a  su ffic ie n tly  la rg e  charge o f p ow der 
to  be e ffe ctive . In  th e  new  gun th is  d iffic u lty  w as c ircu m ven ted  b y  p la c in g  th e  p ow der 
charge v e rtic a lly , p a ra lle l w ith  th e  lon g  ax is  o f th e  gun.

T h e  If- in . gun  p e rfo ra to r w as deve loped  in  th e  W e s t T ex as a rea  p r im a rily  in  an sw er 
to  th e  need  fo r a  m eans o f p erfo ra tin g  tu b in g  fo r gas-o il ra tio  co n tro l purposes w ith o u t 
th e  necessity  o f rem o vin g  th e  tu b in g  fro m  th e  ho le . In  m an y  o f th e  o ld e r fie ld s  in  
W e s t T exas can vas o r o th e r typ e s  o f p ackers w ere  in s ta lle d  in  w e lls . A lth o u g h  these 
p ackers in  m an y  in stan ces h a ve  served  e ffe c tiv e ly  fo r y e a rs , i t  is n o t e co n o m ica lly  
feasib le  to  re-run such  p ackers , assum ing th a t th e y  cou ld  be rem o ved  w ith o u t d es tro y 
ing  them . T h e  re m o va l o f these o ld  p ackers has also  p ro ved  to  be a  v e ry  co s tly  
o p eratio n  in  som e areas, an d  a fte r th e ir re m o va l d iffic u lty  h as been exp erienced  in  
o b ta in in g  an o th er p ack e r seat.

A lth o u g h  th e  m ethod  is n o t so w id e ly  used  in  o th e r areas, in  W e s t T exas, fo llo w in g  
th e  leadersh ip  o f one o f th e  la rg e r operato rs, i t  has been  th e  p ra c tice  fo r se ve ra l ye a rs  
to  p u ll th e  tu b in g  strin g , an d  d r ill sm a ll o rifices in  th e  tu b in g  co lla rs . W h e n  th e  
tu b in g  is  re-run, these d rille d  co lla rs  are  spaced  in  th e  strin g , to  serve  as p o in ts  o f 
ad m ission  fo r gas fro m  th e  an n u la r space in to  th e  tu b in g , to  a id  in  lift in g  th e  flu id .

B ecau se  th e  am o un t o f gas ad m itte d  th ro u g h  even  a  sm a ll o rifice  rep resen ts a  co n 
sid erab le  vo lu m e, th e  ho les d rille d  in  th e  co lla rs  are  n o t la rg e . A s  a  p a rt o f d eve lop ing  
th e  lf- in . gun  fo r th is  se rv ice , tw o  new  b u lle t sizes w ere  designed , tk-in . an d  ¿- in . in  
d iam ete r, re sp e c tive ly . T h e  la rg est b u lle t th a t can  be fired  fro m  th e  sm all gun  is  
¿|- in . in  d iam ete r. A n  im p o rtan t req u irem en t in  design ing  th e  sm a ll gun  w as to  
sp ecify  a  p ow der charge h a v in g  su ffic ien t exp los ive  energ y to  fire  th e  b u lle t th ro u g h  
one tu b in g  w a ll w ith o u t p en e tra tin g  o r dam ag ing  o th e r tu b in g  o r casing  string s.

T h e  m ethods o f p erfo ra tin g  fo r gas adm ission  an d  fo r free ing  s tu ck  p ip e  an d  o th er 
purposes are  described . A . H . N .

261.* Some Aspects of Mechanical Pumping at Comodoro Rivadavia. E .  M . Se ife r. 
Petrol. Engr, N o vem b er 1941, 13 (2 ), 116.— T h e  form ulae g iv in g  ro d  acce le ra tio n  and  
im pu lse  loads, as w e ll as th e  effect o f v is co s ity  o f o il on  pum p-loads, a re  b rie fly  d is 
cussed. T h e  in tro d u ctio n  o f in se rt ty p e  o f pum ps has so lved  a  nu m b er o f pum p in g  
p rob lem s, an d  th e ir  use p ro ved  o f va lu e  fro m  th e  o p eratin g  an d  econom ic stan d p o in ts. 
I t  is  w o rth  n o tin g , in  th e  case o f th e  E s c a la n te  secto r, w h ere  m an y  w e lls  th e  p ro 
d u ctio n  o f w h ich  b y  pum p in g  w ith  pum ps o f th e  com m on ty p e  encountered  d ifficu ltie s , 
th a t a fte r being  equ ipped  w ith  pum ps o f th e  in se rt ty p e  th e y  operate  n o rm a lly .

A m ong  th e  ad van tag es o f th is  ty p e  o f pum p it  is  show n th a t th e  tim e  consum ed 
in  ch an g in g  pum ps shpW s an  ave rag e  o f 32 h rs. fo r th e  com m on pum p an d  8 h rs . fo r 
th e  in se rt p um p . T h is  re d u ctio n  in  tim e  has th e  fo llo w in g  ad van tag es : (a ) T h e  w e ll 
is  sh u t dow n  fo r less tim e , an d  in  consequence th e  loss o f p ro d u c tio n  is  less. (6) T h e  
cost o f th e  o p e ra tio n  is less, (c ) T h e  e ffic ien cy  o f th e  ho ists is in creased  n o w  th a t 
each  o f them  can  a tte n d  to  a  la rg e r nu m b er o f w e lls , (d) In a sm u ch  as i t  is  easie r to  
change pum ps, changes m a y  be m ade m ore fre q u e n tly , an d  th e re fo re  th e  p ro d u c tio n  
o f th e  w e lls  m a y  be m a in ta in e d . O th e r ad van tag es a re  an a lysed .

T h e  rod-hanger fo r use d u rin g  th e  p u llin g  an d  ru nn in g - in  o f rods o ffers a  nu m b er
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of ad van tages : (1 ) A n  ap p rec iab le  econom y in  tim e  used  in  th e  o p eratio n  is obtained . 
(2 ) T h e  w orkers can  m an ip u la te  th e  rods m ore e a s ily . (3 ) T h e  system  is sim pler, 
cleaner, and  less dangerous. (4 ) T h e  p o ss ib ility  th a t th e  th read s m ay  becom e covered 
w ith  sand is m in im ized . (5 ) T h e  co n stru c tio n  o f a  co n cre te  tro u g h  is n o t requ ired. 
(6 ) In asm u ch  as the  rods are hung  u p , th e re  is no d ang er th a t veh ic le s  w hen a rriv in g  
a t the  w e ll w ill ru n  o ve r them . (7 ) T h e  r is k  of ben d in g , w h ich  is freq uen t w hen the 
rods are p u lled  and  stacked  in  double stan ds o u tsid e  th e  d e rric k  w ith o u t a  hanger, 
is e lim ina ted . T h e  fle x ib ility  of th e  doub le stan d  p u ts  con siderab le  s tra in  on the 
cen tra l jo in t, and  is one fa c to r co n trib u tin g  to  th e  b reakag e  o f th e  p in . In  th is 
respect it  is p o in ted  o u t th a t in  th e  “  E l  T re b o l ”  a rea  a ll th e  fish in g  fo r rods th a t 
occurred  in  w e lls equ ipped  w ith  I-in . rods has been caused  b y  b reakage a t the  p in .

O th er item s discussed are  concrete  floors fo r d errick s, im pro vem en ts in  cen tral 
pow er rod-lines, and  h ea t tre a tm e n t o f a u x ilia ry  eq u ip m en t. A . H . N .

262. Patents on Production. R. S . C h arles. U .S .P . 2,266,000, 16.12.41. A pp l.
7.10.40. W e ll- stra in e r w ith  a  so lub le bond ing  m a te ria l h o ld in g  aggregates together.

A . H o lla n d e r and  V . A . H o o ve r. U .S .P . 2,266,039, 16.12.41. A p p l. 11.6.40. 
Subm ersib le m otor stru ctu re .

W . F . T eb b etts , J r .  U .S .P . 2,266,094, 16.12.41. A p p l. 18.11.40. H yd rau lic
pum p in  co m b in ation  w ith  a w ell- tub ing .

L . J .  V e tran o . U .S .P . 2,266,289, 16.12.41. A p p l. 3.4.39. Pum p-operating
m echanism , h av in g  a  p a ir of cy lin d ers  o f un eq u a l cross-sectional a rea .

• L . Spencer. U .S .P . 2,266,341, 16.12.41. A p p l. 6.2.41. G u n  p erfo ra to r.

L . Spencer. U .S .P . 2,266,342, 16.12.41. A p p l. 6.2.41. G u n  p erfo ra to r.

L .  Spencer. U .S .P . 2,266,343, 16.12.41. A p p l. 6.2.41. G u n  p erfo ra to r.

D . S tae rk e r. U .S .P . 2,266,344, 16.12.41. A p p l. 11.3.38. C o up lin g  in  com bination
w ith  a w ell-pum p.

G . F . T u rechek . U .S .P . 2,266,345, 16.12.41. A p p l. 19.2.41. G u n  p erfo ra to r.

A . J .  Zschokke. U .S .P . 2,266,351, 16.12.41. A p p l. 1.11.40. Gun-perforator
con structio n .

A . J .  Zschokke. U .S .P . 2,266,352, 16.12.41. A p p l. 27.1.41. G u n  p erfo rato r.

M . E .  C hun. U .S .P . 2,266,355, 16.12.41. A p p l. 29.10.40. E le c tr ic a l generators 
fo r gun p erfo rato rs.

C. J .  C o berly . U .S .P . 2,266,356, 16.12.41. A p p l. 18.5.38. A u to m atica lly
governed  pum p to  co n tro l ra te  o f flo w  of h igh-pressure flu id .

P . M . R e a . U .S .P . 2,266,384, 16.12.41. A p p l. 9.11.39. Po lish-rod  pack ing  of
re s ilien t na tu re .

J .  M . H a it . U .S .P . 2,267,459, 23.12.41. A p p l. 9.1.39. D eep-w ell pum p w ith  a
sand-trap.

E .  B e r l. U .S .P . 2,267,548, 23.12.41. A p p l. 31.1.36. A r t  o f e x tra c tin g  o il from  
the ea rth  b y  m eans of so lub le substances.

R . R . Thom pson. U .S .P . 2,267,627, 23.12.41. A p p l. 19.10.40. G u n  p erfo ra to r.

L . C . C h am berla in . U .S .P . 2,267,855, 23.12.41. A p p l. 15.3.37. T rea tm en t of 
w ells p roducing  m in era l flu id .

R . P . G rayso n . U .S .P . 2,267,910, 30.12.41. A p p l. 25.11.39. Pow er-producing  
ap paratus, being  a  flu id-operated  m o to r fo r a  w ell-pum p.

R . A . Lam b  and  W . H . W a rin g . U .S .P . 2,268,041, 30.12.41. ' A p p l. 4.2.39. F lo w
d evice  fo r w ells.

C . J .  C o berly . U .S .P . 2,268,543, 6.1.42. A p p l. 18.7.32. M eth o d  o f assem bling 
flu id-operated  pum ps.

J .  I I .  W h iteh ead  and  C . M ath iesen . U .S .P . 2,269,046, 6 .1 .¿2 . A p p l. 12.7.38. 
A p p ara tu s fo r screen ing  sand and  g rave l m ix tu res.
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P . T . T am o sk i an d  E .  H . U h lm a n n . U .S .P . 2,269,134, 6.1.42. A p p l. 2.6.39. 
D esa ltin g  and  d em u ls ify in g  com pound  fo r p etro leu m  em ulsions.

H . R . D ow ns. U .S .P . 2,269,189, 6.1.42. A p p l. 20.3.39. F lu id -p u m p  w ith  fluid- 
d rive n  m otor.

M . W illia m s . U .S .P . 2,269,569, 13.1.42. A p p l. 27.9.39. Pro cess fo r an a lys is  
o f core-sam ples co n ta in in g  o il an d  w a te r b y  m eans o f an  ab so rp tio n  tra in  an d  a 
hea tin g  co il.

C . M . O ’L e a ry . U .S .P . 2,269,729, 13.1.42. A p p l. 23.12.40. P itm a n  gearing .
C . M . O ’L e a ry . U .S .P . 2,269,730, 13.1.42. A p p l. 5 .3.41. C e n tra l pow er.
W . E .  Sax e . U .S .P . 2,269,787, 13.1.42. A p p l. 9.4.40. C o u n terb a lan cin g  ap p a ra tu s 

fo r p um p ing  w e lls , w ith  ad ju stab le  co u n te rb a lan ce .
B . F .  S ch m id t. U .S .P . 2,269,789, 13.1.42. A p p l. 28.9.37. F lu id  p iston-pum p 

fo r deep-w ell p um p ing .
W . W . K e m p h e rt an d  D . E .  T essendorf. U .S .P . 2,269,821, 13.1.42. A p p l. 16.10.40. 

Sh eave  fo r use in  a  pow er-transm ission  d rive .
H . T . K e n n e d y . U .S .P . 2,270,006, 13.1.42. A p p l. 17.4.37. S ea lin g  porous 

fo rm atio n  b y  in je c tin g  a  p o ly v a le n t m e ta l th e  ox ides an d  h yd ro x id es o f w h ich  are  
inso lub le .

J .  O . S tee le . U .S .P . 2,270,146, 13.1.42. A p p l. 13.3.40. W e ll-p u m p  fo r sh a llo w  
w e lls , p o ss ib ly  ap p licab le  to  w a te r w e lls  o n ly . A . H . N .

G a s

263.* Developments in the Use of Natural Gas Fuel in Italy. E .  A . B e ll. Petrol. 
Times, 29.11.41, 45 (1157), 700.— I t  is  b e lie ve d  th a t th e  to ta l d om estic n a tu ra l gas 
(m ethane) y ie ld  reached  a  fig u re  o f 26,000,000 cu b . m . in  1940, an d  th a t th is  source, 
to g eth er w ith  gas p rod uced  b y  th e  m e ta llu rg ica l in d u s try , w ill y ie ld  a  su p p ly  o f ab o u t 
40 m illion cu b . m . in  a n o t too  d is ta n t fu tu re .

T h e  g rea t h an d icap  in  th e  u tiliz a tio n  o f th is  su p p ly  as a  m o to r fu e l, h o w ever, is 
th e  g enera l u n ce rta in ty  o f lo ca tio n  o f th e  m ore im p o rtan t gas deposits, an d  in  th e  ra p id  
exh au stio n  o f som e o f th e  w e lls  even  in  th e  m ost im p o rtan t zones.

A  fu rth e r h an d icap  is  th a t th e  consum ing cen tres are  g e n e ra lly  too  fa r  d is ta n t fro m  
th e  p rod ucin g  areas. D is trib u tio n  also  g ives rise  to  g rea t d ifficu ltie s , since th e  
cy lin d e rs  used, w h e th e r o f m o lyb den um  stee l o r o f a lum in iu m -m agn esium , a re  too 
fe w  in  num bers an d  th e ir p ro d u ctio n  has been cu rta iled .

T h e  q uestion  o f d eve lo p ing  an  ex ten sive  p ipe-line system  has re ce n tly  been  co n 
sidered , b u t th e  fin a n c ia l o u tla y  can  be risked  o n ly  w h ere  th e  y ie ld  is  re g u la r an d  
n o t lik e ly  to  cease a lto g e th er w ith in  a sh o rt tim e .

A  num ber o f sh o rt p ipe-lines such  as P ie tra m e la  (31 m iles fro m  B o lo g n a ) to  F lo re n ce —  
34 m iles lon g  ; p ressure 25 atm ospheres ; Podenzano  to  P ia ce n z a— 10 m iles— 25 
atm ospheres p ressure are  in  ex istence, b u t no lon g  p ipe-lines h a ve  as y e t been  co n 
stru cted . T h is , ho w ever, is  u n d er co n sid eratio n .

L iq u e fa c tio n  has been d iscussed  as a  so lu tio n  to  th e  p rob lem , b u t no success has 
y e t been  ach ie ved  on a  co m m ercia l scale.

T h e  e ffo rt to  deve lop  th e  use o f m ethane o ve r a  w id e  fie ld  is  h an d icap p ed  b y  th e  
u n ce rta in ty  as to  th e  p ost-w ar p o sitio n  in  reg ard  to  Ita lia n  fu e l su p p ly . I t  is  p ossib le 
th a t gas w ill th e n  re v e rt to  th e  rô le  i t  p la ye d  before th e  w a r w ith in  th e  ch em ica l 
in d u strie s , an d  th a t its  use as a  m o to r fu e l w ill d ec lin e . D . L .  S .

R e f in in g  a n d  R e f in e r y  P la n t

264.* New Chart Solves Heat Transfer Calculations for Fluids in Viscous Flow Region.
D . O . H u b b ard  an d  J .  V . R o th . Chem. Met'. Eng., Ja n u a ry  1942, 49 (1 ), 100.— A  
m ethod  o f co rre la tin g  h ea t- tran sfe r d a ta  in  th e  v isco u s flo w  reg io n , w h ich  is  o f sp ecia l 
sig n ifican ce in  th e  p etro leu m  in d u s try , w h ere tran s fe r in  th is  reg io n  is  co m m o n ly 
experienced , is  p resen ted  here . W h e n  flu id  flo w s th ro u g h  a  p ip e  in  v isco u s flo w , its  
v isco s ity  a t th e  h ea t- tran sfe r su rface  v a rie s  w id e ly  fro m  th e  ave rag e  v is c o s ity . S ie d e r 
and  T a te  (Industr. Engng Chem., 1936, 28, 1429) in tro d u ced  a co rre c tive  fa c to r w h ich
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takes in to  accoun t th e  v is co s ity  g rad ien t b y  m eans o f th e  ra tio  ¡xa/|x„— th a t is, th e  ra tio  
o f average  v isco s ity  of th e  m ain  flu id  stream  to  its  v is co s ity  a t th e  tem pera tu re  of the 
tub e  w a ll.

T h e  m ath em atica l re la tio n sh ip  is :

a = hD l 2-42Cp[ i \ ~i ( pa \~ ° 14
12K  \ K  J  \ [ i j

A . H . N .

265.* War-Time Protection of Industrial Plants. A n o n . Chem. Met. Eng., Ja n u a ry  
1942, 49 (1 ), 102-108.— T h e  p ap er d eals sp e c ifica lly  w ith  sabotage an d  its  p reven tion , 
p ro tectio n  ag a in st in cen d iarism  an d  ag a in st a ir  ra id s , a ll d iscussed  fro m  th e  view p o in t 
of ch em ica l p lan ts . T h e  conclusions reached  are  : Sab o tag e  b y  fire  is th e  m ost 
dangerous o f a ll w ar-tim e enem ies of A m e rican  ch em ica l an d  process industries. 
F o rtu n a te ly , p ro tectio n  ag a in st such  dam age can  be h ad  b y  s tr ic t adherence to 
o rthodox  m ethods of fire  p reven tio n , a lth o u g h  it  w ill be n ecessary to  double and 
treb le  no rm al peace-tim e m easures. Com m on sense an d  stem  p recau tio n a ry  steps are 
the  best p ro tectio ns ag a in st a ll typ es o f sabotage an d  esp ionage o f in d u s tria l chem ical 
and  process p lan ts.

E n e m y  a ir  ra id s  m ay  con sist o f e ffo rts to  c rip p le  o r d es tro y  ce rta in  in d u stria l 
p lan ts  b y  th e  use o f in cen d ia ry  bom bs. M agnesium  in cen d ia rie s  a re  re la tiv e ly  harm 
less if  p ro p e rly  understood  an d  fo u g h t. A  fin e  sp ra y  o f w a te r can  q u ick ly  extingu ish 
them  and p reven t dam age in  m ost cases. H o w e ve r, it  is firs t necessary to  have 
p rop er equ ipm ent in  su fficien t q u an titie s , p ro p e rly  tra in e d  personnel, an d  m any 
sources of w a ter, in  o rder to  fig h t such  bom bs su ccessfu lly.

R easonab le  p ro tectio n  o f equ ipm ent an d  p ersonnel fro m  d is ta n t effects o f high- 
exp losive bom bs can  u su a lly  be ob ta in ed  from  lig h t-w e ig h t sh u tte rs  an d  o th e r sim ple 
m ethods. B lack-o u ts can  best be accom plished  b y  th e  use o f p rop er screens o r baffles, 
altho ug h  m ost p lan ts req u ire  in d iv id u a l s tu d y  before p ro te c tive  steps a re  taken .

A . H . N .

266.* Alloy Steel Characteristics for Oil-Reflnery Service. W . G . H ild o rf. Nat. 
Petrol. News, 3.9.41, 33 (36 ), R . 275.-—T h e  a rtic le  sets fo rth  th e  ch a ra c te ris tic s  w h ich  
steel m ust possess if  i t  is to  be sa tis fa c to ry  fo r h ig h- tem peratu re  se rv ice , an d  ind icates 
how  these ch ara cte ris tics  m ay  v a ry  in  d iffe ren t ap p lica tio n s . T h e  m ore com m on 
a llo y in g  elem ents are  classified  acco rd ing  to  th e ir e ffect on  th e  stee l, w h ich  effect is 
show n to  be specific. C e rta in  elem ents tend  to  p roduce a  tw o-phase stru ctu re . I f  
th is  is undesirab le, th e  so-called fe rrite  and  a u ste rite  fo rm ers m u st be b alanced , so 
th a t th e  resu ltin g  steel is single-phased. T h e  num ber o f stee ls n o w  a va ila b le  is large, 
b u t a need fo r steels capab le  of w ith stan d in g  s t ill h ig h er tem p era tu res in  service 
ex ists. T h is  is p a rtic u la rly  so fo r con tinuous se rv ice  a t 1500° F .  an d  h ig h er, and  also 
a t low er tem peratu res w here  th e  p erm issib le d efo rm atio n  is o f a  sm a ll o rder.

H . G .9

267.* Hot Clay Treatment for Removal of Sulphur from Gasoline. H . B o tto m le y . 
N at. Petrol. News, 15.10.41, 33 (42 ), R . 330.— T h e  p ap er discusses th e  fiv e  p rin cip a l 
processes fo r th e  rem o va l o f su lp h u r bod ies from  g aso line. T h e  h o t c la y  process is 
ap p licab le  o n ly  to  stra ig h t- run  p rod ucts. W ith  cracked  gaso lines som e p o lym erizatio n  
occurs, to  th e  d etrim en t o f th e  p ro d u ct. T ab u la te d  d a ta  in d ic a te  th a t in  th e  hot- 
c la y  process m ercap tan  su lp hu r is rem oved  co m p le te ly , an d  th a t th e  to ta l su lphur 
co n ten t is reduced  to  a low er figu re  th a n  b y  th e  o th e r p rocess in  th e  case o f th e  exam ples 
chosen. I f  judged  e ith e r from  th e  p o in t o f v ie w  o f T .E .L .  sav in g s o r b y  th e  ap p rec ia 
tio n  of q u a lity , th e  process is in d ica te d  to  be v e ry  a ttra c tiv e  e co n o m ica lly .

H . G .

268.* Precise Commercial Fractionation in 1000 Barrel Stedman Unit. L . B. Bragg
an d  F .  M o rto n . N at. Petrol. News, 12.11.41, 33 (46 ), 355.— T rin id a d  Leaseholds, 
L td ., requ ired  a d is tilla tio n  u n it cap ab le  of p rod ucin g  a  nu m b er o f w e ll- Iractio n a ted  
cu ts from  lig h t p etro leum  d is tilla te s . A  co n tin u o u s-d istilla tio n  b a tte ry  con ta in ing  
a  num ber o f b ub b le-tray tow ers w as firs t considered , b u t th e  schem e w as abandoned 
in  fa vo u r o f a b a tch -d istilla tio n  u n it.



Ajd o IK  ACTS. 1 2 3  a

I t  w as decided  to  use a  p acked  co lum n , an d  S ted m an  p ack in g  w as chosen because 
it  has a  low er hold-up th a n  o th e r p ack in g s o f eq u a l c a p a c ity  an d  p la te  e ffic ien cy .

T he u n it w as designed to  operate  on d eb u tan ized  lig h t g aso line  f.b .p . 248° F . ,  and  
to  separate th is  in to  seven  o ve rh ead  fra c tio n s  an d  a  s t ill residu e. T h e  odd-num bered  
fractio n s w ere  to  co n ta in  su b s ta n tia lly  a ll th e  iso p ara ffin s, nap h th en es, an d  a ro m atics , 
w h ile  th e  even  num bers an d  residue w ere  to  co n ta in  su b s ta n tia lly  a ll th e  n o rm a l 
paraffins.

T he  u n it consisted  p r im a rily  o f a  s t ill, h ea ted  b y  in te rn a l steam  co ils , a  S ted m an  
packed  co lum n, a  h o riz o n ta l o verh ead  condenser, a  re flu x  d is trib u to r, an d  th e  n ecessary 
p rod uct an d  residue coo lers. D raw in g s  an d  a  fu ll d escrip tio n  o f t h e 'u n it  a re  
inclu ded  in  th e  p aper.

T h e  p ack in g  used  in  th e  co lum n  h ad  a  fra c tio n a tin g  a b ility  co rresp ond in g  to  ab o u t 
fo u r th e o re tica l p la te s  p e r fo o t o f h e ig h t, an d  th e  p acked  p o rtio n  o f th e  to w e r w as 
7 ft . in  h e ig h t. T h e  liq u id  an d  va p o u r hold-up un der o p era tin g  co n d itio n s am o un ted  
to  ap p ro x im a te ly  25 b rl.

T h ree  d iffe ren t typ es o f o p era tio n  o f th e  u n it a re  d escribed , an d  in  a ll cases th e  s t ill 
w as firs t charged  w ith  1000 b rl. feed-stock, steam  being  th e n  ad m itte d  to  th e  h e a tin g  
co ils a t th e  desired  p red eterm in ed  ra te . O ne se t o f d a ta  in d ica te s  th a t a  n a p h th a  cu t 
(212—273° F . )  m ig h t be sep arated  to  p ro v id e  one fra c tio n  (219-250° F . )  co n ta in in g  
3 4 %  to lu ene (b .p t. 231° F . ) .  D . L .  S .

269.* Mixed-Solvent Extraction. A . V . B ra n ck e r, T . G . H u n te r, an d  A . W . N ash . 
J .  Inst. Pet., Ja n u a ry  1942, 28 (217), 15-25.— E x p e rim e n ta l w o rk  is  d iscussed. T h e  
conclusions reached  are  th a t w h en  th e  re fin in g , b y  th e  b a tch  e x tra c tio n  o f a  sto ck  of 
fixed  com position , p rod uced  b y  a  sing le so lve n t o n ly  p a r t ly  m isc ib le  w ith  th e  sto ck  
an d  b y  a  b in a ry  so lven t m ix tu re  co n sistin g  o f th e  sam e so lve n t as p rin c ip a l so lven t, 
to geth er w ith  an  a u x ilia ry  so lven t co m p le te ly  m iscib le  w ith  b o th  sto ck  an d  p rin c ip a l 
so lven t, is com pared, th e  fo llo w in g  re su lts  a re  o b ta in ed  : (1 ) A t  eq u a l so lven t/sto ck  
ra tio s  b e tte r- q u a lity  ra ffin a tes are  o b ta in ed  w ith  th e  sing le  so lve n t th a n  w ith  th e  
m ixed  so lven t. T h e  a d d itio n  o f a u x ilia ry  so lve n t to  th e  p rin c ip a l so lve n t re su lts  in  
a  decrease in  th e  q u a lity  o f th e  ra ffin a te  p rod uced . (2 ) A t  eq u a l so lven t/sto ck  ra tio s  
b e tte r y ie ld s  of ra ffin a tes are  o b ta in ed  w ith  th e  sing le so lve n t th a n  w ith  th e  m ixed  
so lven t. T h e  a d d itio n  o f a u x ilia ry  so lve n t to  th e  p rin c ip a l so lve n t re su lts  in  a  d e
creased  y ie ld  o f ra ffin a te . (3 ) A  b e tte r y ie ld  o f h ig h e r- q u a lity  ra ffin a te  is  o b ta in ed  
b y  th e  use of a  sing le so lven t th a n  w o u ld  be o b ta in ed  b y  th e  use o f m ixed  so lve n t o f 
th e  ty p e  being  considered . (4 ) A t  eq u al p rin c ip a l so lven t/sto ck  ra tio s  a n  in crease  in  
th e  am oun t o f a u x ilia ry  so lve n t p resen t in  th e  m ixed  so lve n t re su lts  in  a  decrease in  
b o th  q u a lity  an d  y ie ld  o f ra ffin a te . A . H . N .

Gas, Diesel, and Fuel Oils
270.* Evaluation of Diesel Fuels in Full-Scale Engines (C o -o pera tive  F u e l R e se a rch  
C om m ittee  R e p o rt). W . G . A in s le y . J .  Soc. Aut. E n grs, 1941, 49 (4 ), 448-460.—  
T h e  F u ll S ca le  E n g in e  G roup  (C .F .R .- A u to m o tiv e  D iese l F u e ls  D iv is io n ) w as o rgan ized  
to . c la r ify  th e  issue o f fu e l sp ecificatio ns b y  eng ine tests. T ests  w ere  m ade on  fo u r 
rep resen ta tive  fu els in  fifte e n  engines o f seven  d iffe ren t m akes. T h e  effects stu d ied  
w ere : engine deposits, sm oothness, s ta rtin g , sm oke, p ow er o u tp u t, con sum p tio n , an d  
odour o f exhaust.

I t  is  concluded  th a t ig n itio n  q u a lity  affects s ta rtin g  an d  sm oothness, an d  to  a  lesser 
ex ten t carbon  deposits, sm oke, an d  exh au st odour. H ig h - ig n itio n  q u a lity  g ives an  
im p ro vem en t in  a ll these, fa c to rs . T h e  m ore v o la tile  th e  fu e l th e  less sm oke an d  
com bustion-cham ber deposits. A  h ig h er sp ecific g ra v ity  g ives b e tte r vo lu m e tric  
fu e l consum ption , p ow er o u tp u t being  a  fu n c tio n  o f ca lo rific  v a lu e  p er p ound . G ra v ity , 
v isco s ity , ca rb o n  residue, an d  flash  p o in t are  a ll re la te d  to  v o la t ility , an d  co n seq u en tly  
show  effects on  exh au st sm oke an d  com bustion-cham ber d ep osits w h ich  m a y  o r m a y  
n o t be ind epend ent effects.

V is c o s ity  has som e e ffect on  sm oothness an d  sm oke, an  in crease  b ein g  d e trim e n ta l. 
I t  also in vo lve s  co n sid e ra tio n  o f ease o f c irc u la tio n , a to m iza tio n , p um p  p lu n g e r 
leakage, e tc . T h e  ca rb o n  residue on  1 0 %  b o tto m s (A .S .T .M .) co rre la te s  w ith  eng ine 
deposits and  sm oking  ten d en cy.
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A n  append ix  offers recom m endations fo r a sp ecifica tio n  fo r a  u n ive rsa l d iesel fuel 
su itab le  fo r m obile  A rm y  an d  ce rta in  high-speed N a v y  equ ipm en t. T h e  fo llow ing  
is a  sum m ary :

Viscosity, 33-43 sec. S a y b o lt a t 100° F .  31 secs, m in im um  fo r tem peratures 
below  4-10° F .

Volatility, 9 0 %  p o in t, 650° F .  m ax .
E n d  p o in t, 700° F .  m ax .

Flash  Point, 140° F . m in .
Carbon Residue on 1 0 %  b o ttom s (A .S .T .M . M e th o d  D-189-39), no t exceeding 

0-15%.
Ignition Quality, 47 cetane, m in .
Pour Point, 0 ° F . m ax . fo r average  d a ily  m in im um  tem p era tu res above -f 10° F .
Sulphur, 1 %  m ax.
Corrosion, 3-hr. copper s trip  te s t a t 212° F .  K . A .

Lubricants and Lubrication
271.* Reclamation of Lubricating Oil in Britain a National Necessity. R . B . Hobson.
Petrol. Times, 15.11.41, 45 (1156), 659.— T h e  re co ve ry  o f used  lu b ric a tin g  o il on a large 
scale is ad vo cated  as an  essen tia l fe a tu re  o f th e  c o u n try ’s w a r e ffo rt. I t  is pointed 
o u t th a t processes w h ich  in c lu d e  o n ly  th e  m ech an ica l sep ara tio n  o f so lids and  w ater 
are un su itab le  because th e  d ilu e n t rem ains in  th e  o il. In  a  p rocess described , the oil, 
a fte r b lend ing  and  se ttlin g , is d is tille d  in  b a tch  s tills  in  th e  presence o f a  substance 
w h ich  coagu lates co llo id a l co n tam in an ts an d  rem oves a c id ic  an d  oxid ized  bodies. 
T ab u la ted  d a ta  rep resen ting  d iese l eng ine o il, tu rb in e  o il, tran sfo rm er o il, general 
m otor-transport o il, and  a irc ra ft o il (D .T .D . 109) before an d  a fte r trea tm en t ind icate 
th a t sa tis fa cto ry  re co ve ry  is ach ieved . Y ie ld s  are  in d ica te d  to  be a t least 8 5 %  vo l.

H . G .

Asphalt and Bitumen
272. Metal Protection with Asphalt. A n o n . Chem. Trade J . ,  31.10.41 (109), 218.—  
A sp h a ltic  b itu m en  d isso lved  in  a  lig h t sp ir it an d  em u lsified  w ith  em u lsifiers contain ing 
“  p ass iva tin g  agents ”  am ong w h ich  are p o tassiu m  d ich ro m ate , b ariu m  chrom ate, 
sodium  s ilica te , and  a m ix tu re  o f sodium  n itra te  an d  ro s in . F in e  sand  and  cem ent 
are m entioned  as ad d itive s . O n ly  m u lti- la ye r co atin g s are  sa id  to  be e ffective .

H-. G .

273.* Uses and Testing of Gunned Asphalt. D . C . B ro o m e  an d  L. B ilm e s . J .  Soc. 
chem. Ind., 1941, 60. 146-153.— F o r use in  th e  b u ild in g  in d u s try  gunned asphalt, 
essen tia lly  a  b lend  of b itu m en  w ith  fine m in e ra l m a tte r, has been deve loped  to  replace 
th e  m ore ted io u sly  ap p lied  m astic a sp h a lt. T h e  a sp h a lt b len d  is  p u lve rized  and  ap
p lied  b y  m eans of th e  Sch o ri flam e-gun, using  com pressed a ir , th e  m ix tu re  passing 
th rough  a  flam e of p ropane an d  oxygen . T h e  th ickn ess can  be reg u la ted , and J-  
J  in . is m ost su ita b le ; th e  tem p era tu re  a t im p ing em ent does n o t exceed 150° C., 
thu s avo id in g  o ve rh eatin g  o f th e  b itu m en . T h e  a sp h a lt req u ires a  th in  base course, 
consisting  of em ulsion o r cu tb ack , even  on  d ry  su rfaces. Seven teen  app lications, 
trie d  a lread y  and  found  sa tis fa cto ry , are  g iven . T h e  p rin c ip a l fa c to rs  affecting  the 
success of th e  process are  th e  re la tiv e  cak in g  va lu e  o f th e  p ow dered  m ate ria ls  before 
and  a fte r storage, the  flo w  p rop erties o f th e  a sp h a lt im m ed ia te ly  a fte r passage through 
th e  gun, th e  degree of adhesion o b ta in ed  on bases o f va rio u s  typ e s , e tc . T h e  asphalts 
are  m ade as so ft as is con sisten t w ith  non-caking , p u lve riz a tio n , an d  avo idance of 
“  sag ”  a fte r ap p lica tio n . T h e  ch a ra cte ris tic s  o f su itab le  b itu m en s, so ften ing  points 
88-96° C ., are  d iscussed, and  ca re fu l b len d ing  w ith  “  ox id ized  ”  b itu m en s is p ractised. 
A  m in era l pow der, g en e ra lly  s ilic a , is  g round  to  g ive  ab o u t 8 0 %  p assing  300-mesh
B .S . s ieve  an d  9 9 %  th ro u gh  100-mesh. A  ce rta in  p ercen tag e  o f “  sep arato r ”  (un 
specified  m in era l m a tte r) is added  to  p reven t cak in g , p a rtic u la r ly  on  s to rag e ; th is 
appears to  a c t b y  co ating  th e  b itu m en  p a rtic le s , th u s  p reven tin g  adhesion under 
pressure. A  cak ing  test is described  as w e ll as a  te s t fo r fle x ib ility  a fte r gunning. 
T h e  fu nd am enta l rh eo lo g ica l p rop erties are  to uched  on, b u t are  described  in  fu ll in  a 
la te r paper. Im p a c t tests described  a re  used to  d eterm ine  w h e th e r th e  m ateria l



w ill w ith stan d  sudden shocks an d  s t ill adhere a fte r g un n ing . T h e  m ost sa tis fa c to ry  
test is one in  w h ich  a  s trip  o f gunned  a sp h a lt is clam p ed  so th a t 5 cm . is free , an d  is 
then  stru ck  b y  a  rig id  w e ig h ted  p en du lum , an d  th e  am o u n t o f “  fo llo w  th ro u g h  ”  
re ad ily  g ives th e  w o rk  done in  fra c tu rin g  th e  asp h a lt. T h e  p ap e r also  in c lu d es a 
p re lim in ary  s tu d y  o f p e rm e a b ility , an d  it  is  sh ow n  th a t a  good gunned  a sp h a lt is 
im perm eable to  90 lb ./sq . in . w a te r p ressure. I t  is  re s is ta n t to  3 0 %  co n cen tra ted  
hyd ro ch lo ric an d  su lp h u ric ac id s, 2 0 %  n itr ic  a c id , an d  to  a n y  co n ce n tra tio n  o f p h o s
phoric a c id  if  s ilic a  is  used as th e  m in e ra l in  each  case. H . G . W .

D e to n a t io n  a n d  E n g in e s

274.* Heat Transference in Internal Combustion Engines. A n o n . Gas Oil Power,
O ctober 1941 (36 ), 193— A  stu d y  o f th e  h e a t loss fro m  I.C . eng ines show s th a t th e  
su b ject o f h ea t tran sfe r fro m  eng ine cy lin d e rs  is  m ore in vo lv e d  th a n  in  o th e r h ea t 
exchanges because o f th e  la rg e  c y c lic  v a ria tio n s  ta k in g  p lace .

D u rin g  th e  su ctio n  stro ke  th e  c y lin d e r gases o r a ir  a re  a t a lm o st co n stan t te m 
p eratu re . Com pression ra ises th e  tem p era tu re  o f th e  charge b y  a n  am o u n t d epend ing  
on th e  ra te  o f h ea t tran sfe ren ce  fro m  th e  h ea ted  charge. C o m b u stion  p resen ts 
num erous com plex  co n d itio n s, depend ing  on  th e  ra te  o f flam e g ro w th , fla sh  p o in t, 
and  ca lo rific  va lu e  o f th e  charge, e tc . D u rin g  exp an sion  th e  phenom enon  is  g re a tly  
sim p lified , a lth o u g h  even  th e n  th e  p rob lem  is b y  no m eans a  sim p le  one.

M ost h ea t is lo s t fro m  th e  charge d u rin g  com b ustion  an d  th e  subsequent p a rts  o f 
the  cyc le . D u rin g  th e  firs t stage o f com b ustion , w h en  a c tiv a tio n  o f a  m in u te  charge 
in  th e  im m ed iate  v ic in ity  o f th e  seat o f ig n itio n  takes p lace , th e  flam e n u cleu s g a ins 
h ea t fro m  th e  com b ustion  process an d  tran sm its  i t  b y  ra d ia tio n . T h e  second  stage 
is described  as th e  co n d itio n  w h en , a fte r a  “  d e la y  ”  p erio d , th e  flam e g row s u n til a ll 
com bustib le va p o u r has been  consum ed.

H e a t tran sference  d u rin g  th e  exp an sion  stro ke  is se rio u s ly  a ffected  b y  v a ria tio n s  
in  th e  gas tem p era tu re , su rface  area , specific h e a t, an d  d e n s ity  o f th e  w o rk in g  gases. 
Sp ecific hea ts change co n sid e rab ly  w ith  tem p era tu re , an d  th e  d e n s ity  o f th e  gas d u rin g  
th e  expansion  stro ke  va rie s  acco rd in g  to  th e  la w  o f expansion , an d  th u s  ra th e r com 
p lica ted  re la tio n sh ip s are  in vo lv e d . H e a t is  tra n sm itte d  fro m  th e  h o t gases th ro u g h  
th e  cy lin d e r w a lls , head , an d  p is to n  crow n , an d  it  is  n ecessary to  reg u la te  th e  co o lan t 
su p p ly  to  th e  cy lin d e r w a lls  to  a vo id  d is to rtio n  due to  irre g u la r exp an sion . I t  has 
been show n th a t th e  in te n s ity  o f tem p era tu re  v a ria tio n s  decreases ra p id ly  as th e  th ic k 
ness o f th e  w a ll increases, u n til a t a  d ep th  o f \  in . th e  tem p era tu re  o sc illa tio n s  due to  
c y c lic  v a ria tio n s  o f tem p era tu re  in  th e  cy lin d e r p ra c tic a lly  d ie  o u t.

T h e  q uestion  o f a ir  coo ling  o f eng ine cy lin d e rs  is d iscussed, an d  a  fo rm u la  is  g iven  
fo r ca lcu la tin g  th e  fin  a rea  necessary fo r e ffic ie n t co o lin g  u n d e r c e rta in  g ive n  
co n d itio n s.

A s  regards liq u id  coo ling  o f cy lin d ers , th e  q uestion  o f ra d ia to r design  is  n o t d is 
cussed in  d e ta il, b u t i t  is  in d ica te d  th a t th e re  is  an  o p tim um  w a te r c irc u la tio n  ra te  
ab ove w h ich  th e  ra te  o f h ea t d iss ip a tio n  increased  o n ly  v e ry  s lo w ly . D . L .  S .

275.* Supercharging the Compression-Ignition Engine. C . B .  D ick see . J .  Instn  
Auto. Engrs, 1941,10 (1 ), 1-27.— T h e  p ow er develop>ed b y  a n y  I.C . eng ine is  d ependent 
on  th e  q u a n tity  o f a ir  u tiliz e d  an d  th e  th e rm o d yn am ic e ffic ien cy. O ne m eth o d  of 
in creasing  th e  ra te  o f a ir  su pp lied  is  supercharg ing . M a n y  eng ines to  w h ich  su p er
ch arg ing  has been ap p lied  w ere  n o t designed  w ith  th is  end  in  v ie w , an d  it  is  th e re fo re  
necessary to  lim it th e  m ax im um  p ressure o f com bustion .

"U su a lly  a  p ro p o rtio n  o f th e  fu e l is  b u rn t a t co n stan t vo lu m e , an d  th e  rem a in d e r 
a t co n stan t p ressure, th e  la tte r  e n ta ilin g  som e loss o f e ffic ien cy . T h e  p ro p o rtio n  
b u rn t a t co n stan t vo lum e, an d  hence th e  m ax im um  e ffic ien cy , w ill be d ete rm in ed  b y  
th e  m ax im um  p ressure w h ich  can  be to le ra te d . T h e  a u th o r an a lyses th e  P , V , T  
re la tio n sh ip  fo r th e  w o rk in g  flu id , an d  concludes th a t fo r o p tim u m  o u tp u t an d  econom y 
th e  h ig hest com pression ra tio  cap ab le  o f d eve lo p in g  th e  desired  o u tp u t sh ou ld  be used. 
T h e  m ax im um  p ressure sh ou ld  be th e  h ig h est w h ich  e x istin g  co n d itio n s p erm it

T h e  n e t o u tp u t is  p ro fo u n d ly  in flu en ced  b y  th e  ty p e  o f b lo w er used  an d  its  e ffic ie n cy . 
T h e  econom ic lim it fo r th e  R o o ts  ty p e  is a  boost ra tio  o f a ro u n d  T o . F o r  m ax im um  
fu e l econom y th e  expansion  ra tio  in  th e  p ow er c y lin d e r sh ou ld  be as h ig h as p ossib le 
consisten t w ith  th e  a b ility  to  d eve lo p  th e  d esired  o u tp u t. K .  A .
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276.* Mercedes-Benz DB-601 A Aircraft Engine. R . W . Y o u n g . J .  Soc. Aut. Engrs, 
1941, 49 (4 ), 409—431.— S e v e ra l o f these engines h a ve  been m ade a va ila b le  in  th e  U .S .A ., 
an d  th is  p ap e r is  a  d e ta ile d  d escrip tio n  w ith  illu s tra tio n s  an d  com m ents. Perform ance 
is  com p ared  w ith  th a t o f o th e r w ell-kn ow n  liq u id -coo led  typ e s . G erm an  and  French  
designs ten d  to w ard s la rg e r d isp lacem en t an d  lo w e r speed fo r a  g iven  pow er than  
B r it is h  an d  A m e rican  p ra c tice . A m o ng  fea tu res o f sp ecia l in te re st on th e  DB-601 A  
are  th e  B o sch  fu e l- in je ctio n  system  an d  th e  supercharger flu id  d rive , w h ich  auto
m a tic a lly  ad ju sts  th e  boost d u rin g  c lim b . T h e  p ow er o u tp u t a t sea le ve l and  altitude, 
fu e l con sum p tio n , an d  w e ig h t are  on a p a r w ith  co n tem p o rary  pow er p lan ts  of the  same 
g en era l ty p e . K . A .

277.* Engineering for Better Fuel Economy. H . T . Y o u n g ren . J .  Soc. Aut. Engrs, 
1941, 49 (4 ), 432—441.— T h is  p ap er re v ie w s te n  y e a rs ’ experience in  developing one 
m ake  o f A m e rican  ca r to  g ive  b e tte r fu e l econom y in  sp ite  o f th e  dem and fo r increased 
p erfo rm an ce  an d  th e  ris in g  tre n d  o f ca r w e ig h t. T h e  au th o r is con fident th a t fu rther 
p rogress ca n  be ach ieved .

A p p re c ia b le  econom ies can  b e effected  th ro u g h  w e ig h t redu ctio n , p rovided  the 
ax le  ra tio  is  ad ju ste d  to  m a in ta in  a  co n stan t perform ance fa c to r ; ro llin g  and w ind 
re s istan ce  a re  m a jo r fa c to rs  in  econom y. Sp ecific  fu e l consum ption a t road  load is 
m u ch  h ig h e r a t p a rt- th ro ttle  lo w  ca r speeds th a n  a t w ide-open th ro ttle . T h is  is due 
to  th e  lo w e r p ercen tag e  o f p ow er o u tp u t in  p ro p o rtio n  to  engine fric tio n . I t  appears 
th a t a n  a tte m p t to  redu ce eng ine fr ic tio n  deserves m uch e ffo rt. In  the  engine under 
co n sid e ra tio n  th e  ap p a re n t pum p in g  loss is  th e  larg est com ponent of to ta l friction. 
P is to n s  a n d  rin g s are  a  la rg e  co n trib u to r.

H ig h e r com pression  ra tio s  w ill co n tin ue  to  be co n trib u tin g  facto rs to  better fuel 
eco n om y, g ive n  su itab le  h igh-octane fu e l. T o  rea lize  th e  fu ll p o te n tia l ga in  in  economy, 
ad van tag e  o f th e  p o w er g a in  fro m  increased  com pression ra tio  m ust be taken  to  reduce 
e ith e r eng ine size o r speed. A t  40 m .p .h . an  increase fro m  65 to  100 octane number 
a llo w e d  a  2 5 %  im p ro vem en t w ith  th e  sam e ax le  ra tio  an d  a  4 0 %  im provem ent w ith 
th e  ax le  ra tio  m o d ified  to  m a in ta in  th e  sam e low -speed perform ance. In stead  of 
re d u cin g  th e  ax le  ra tio  a  sm a lle r eng ine cou ld  be used, b u t co m p arative  d ata show a 
m ark ed  su p e rio rity  in  econ om y fo r th e  la rg e r eng ine ru n n in g  slow er, p a rticu la rly  at 
th e  h ig h e r ve h ic le  speeds.

A n o th e r w e ll-kn ow n  fa c to r in  fu e l econom y is a ir/ fu e l ra tio . T h e  trend  in  recent 
y e a rs  h as been  to w ard s ra tio s  o f ab o u t 15 rT . B e y o n d  th is  th e  fie ld  needs further 
e x p lo ra tio n . F u e l in je c tio n  w ith  a s tra tifie d  charge m ay  o ffer a m eans of further 
p rog ress. Im p ro ve d  o p e ra tio n  a t le an  m ix tu res m ig h t h e  o b ta in ed  w ith  greatly 
ad van ce d  sp a rk  tim in g . A t  w ide-open th ro ttle , w ith  a  m ix tu re  ra tio  of 19-2 : 1, the 
sp ark  w as ad van ced  to  80 ° B .T .C . fo r m ax im um  p ow er. Im p ro ve d  scavenging also 
a id s th e  u tiliz a tio n  o f p a rt- th ro ttle  le an  m ix tu res to  reduce consum ption .

A t  p a rt loads a  w id e r th a n  n o rm a l spark-gap p rom otes econom y an d  stead y operation 
o ve r a  w id e r ran g e o f a ir/ fu e l ra tio s . W  ith  a  w id e  gap th e  d ischarge lasts longer and 
is  m u ltip le  o r o s c illa to ry  ra th e r th a n  a  sing le  a rc . T h is  increases th e  p ro b ab ility  of 
ig n itio n . A  h ig h e r- cap ac ity  co il is necessary.

A  h ig h  ax le  ra tio  g ives im p ro ved  m iles p er g a llo n  at- th e  expense o f h ill perform ance 
an d  a cce le ra tio n . A u to m a tic  tran sm ission s p ro v id e  increased  econom y o r increased 
p erfo rm an ce , as th e  occasion  w a rra n ts , w ith o u t v io la tin g  th e  A m erican  p ub lic demand 
fo r non-m anual g e a rsh ift p erfo rm ance .

C o a l a n d  S h a le

278.* Development of Alternative Fuels in Sweden. A n o n . Petrol. Times, 15.11.41, 
45 (1156), 674.— B lo ck a d e  co n d itio n s h a ve  c u t o ff Sw ed en ’s fu e l o il im ports com
p le te ly , an d  co n sid erab le  progress has been  m ade in  th e  p ro d u ctio n  o f su b stitu te  fuels. 
L a rg e  nu m b ers o f ve h ic le s  a re  no w  ru n n in g  on producer-gas, w ood being the fuel. 
S m a lle r nu m b ers use, ace ty le n e , illu m in a tin g  gas, m ethane, o r e le c tric  pow er. The 
p ro d u c tio n  o f sh ale  o il is being  d eve lo ped  u n d er S ta te  sponsorsh ip . H e a v y  and  light 
fu e l o il, g aso lin e , an d  su lp h u r a re  being  p rod uced  fro m  th is  source. Shale-o il produc
tio n  can n o t com pete on  a  co st basis w ith  im p o rted  fu e l excep t un der th e  present 
co n d itio n s. I t  is  estim ated  th a t p ro ved  reserves o f sh ale  a re  su ffic ien t fo r th e  co u n try’s 
needs fo r 500 ye a rs , b u t its  d eve lo p m en t m u st o b v io u s ly  depend  la rg e ly  on p o litica l 
co n sid e ratio n s. G .



BOOKS R EC EIV ED . 1 2 7  a

Economics and Statistics
279.’  Petroleum’s Past, Present, and Future. R . P . R u s se ll. Chern. Met. Eng., 
Ja n u a ry  1942, 49 (1 ), 84-85.— T h e  p etro leu m  in d u s try  in  th e  U n ite d  S ta te s  in  1941 
w ill h a ve  re fined  ab o u t 1,400 m illio n  b rl. o f crud e  o il, w h ich  is  a t th e  ra te  o f ab o u t 
200 m illion to n s/year. A b o u t 4 4 %  b y  vo lu m e  o f th e  crud e ru n  to  s tills  w ill w in d  up  
as gaso line, m ak in g  th e  1941 g aso line p ro d u c tio n  a p p ro x im a te ly  90 m illio n  tons. 
T h is  gaso line w ill be so ld  a t ab o u t $ 16/tori as i t  le aves th e  re fin e ry . T h e  stee l in d u s try , 
w h ich  is  g e n e ra lly  looked  on as th e  g rea test o f th e  “  tonnage ”  in d u strie s  in  1941, 
w ill m ake ab o u t 84 m illio n  to ns o f stee l, w h ich  w ill se ll a t  th e  m ill gates fo r ap p ro x i
m ate ly  S38/ton. A lu m in ium  tonnage am oun ts to  ab o u t 1/150th o f th e  gaso line 
tonnage.

In  th e  re fin in g  o f o il, ra p id  ad van ces in  th e  tech n o lo g y o f ch em ica l eng ineering  
h ave  m ade it  p ossib le to  p roduce in c re a s in g ly  g rea te r y ie ld s  o f m ore va lu a b le  p rod ucts, 
an d  a t th e  sam e tim e  e ffect su b stan tia l im p ro vem en ts in  q u a lity . T w e n ty  y e a rs  ago 
gaso line y ie ld s  on  crud e w ere  2 6 % , w hereas to -d ay th e y  are  4 5 % . O ve r th is  p erio d  
crud e ru ns h a ve  increased  four- fo ld  an d  gaso line p ro d u ctio n  has in creased  seven-fo ld . 
Q u a lity  has s te a d ily  im p ro ved  to  m eet th e  req u irem en ts o f h ig h  com pression m otors 
ch aracte rized  b y  im p ro ved  p erfo rm ance  an d  econom y. A cce p tin g  A .S .T .M . o ctane 
num ber as a  m easure o f an ti-kno ck  q u a lity , th e  ave rag e  gaso line su pp lied  to  th e  
A m erican  p u b lic  in  th e  la s t 16 ye a rs  has increased  fro m  ap p ro x im a te ly  50 cetane 
num ber to  73 octan e nu m b er to -d ay, accom pan ied  b y  in crease in  v o la t ility  to  im p ro ve  
s ta rtin g  an d  acce le ra tio n . In  reg ard  to  a v ia tio n  fu e ls, th e  d eve lo pm en t o f 100 o ctan e  
gaso line h as g iven  an  in crease o f ap p ro x im a te ly  2 0 %  o ve r th e  87 o ctan e  g rades in  
co m m ercia l use a t p resen t, an d  an  in crease o f 5 0 %  o ve r th e  70 o ctan e  gaso lines in  
use 10 ye a rs  ago.

P ric e s  a re  com pared  as th e y  e x ist to -d ay an d  as th e y  w ere  20 ye a rs  ago. T h e  fu tu re  
o f c a ta ly tic  crack in g  is  considered  to  be o f v it a l im p o rtan ce . A . H . N .

B O O K S  R E C E IV E D
Institution of Chemical Engineers. Transactions. V o l. 18 (1940). T h e  In s titu tio n .

10J  in . X  8£ in . 147 p p .
C o n ta in s s ix  p apers read  to  th e  In s titu tio n  in  1940 an d  th e  address o f th e  P re s id e n t 

(M r. F .  H e ro n  R o g e rs ) on  “  O il.”  T h e  la tte r  co n ta in s som e in te restin g  illu s tra tio n s , 
in c lu d in g  a  rep ro d u ctio n  o f a  p o ste r issued  b y  M essrs. C arless C ap el an d  L e o n a rd  
in  1899, cla im ed  to  be th e  firs t ap pearance o f th e  w o rd  “  p e tro l.”  A  le n g th y  p ap er 
b y  E .  O w en sum m arizes th e  m ethods o f m easu ring  th e  flo w  o f liq u id s  an d  gases.

Institution of Mechanical Engineers. Proceedings. V o l. 145 (Ja n u a ry - Ju n e  1941).
T h e  In s titu tio n . 11^ in . x  8 | in . 252 p p .
D r. S . F .  D o re y ’s h is to rica l su rve y  o f th e  c la ss ific a tio n  o f sh ip s an d  its  in fluen ce  

on m arin e  eng ineering  is  in c lu d ed  in  th is  vo lum e, w h ich  also  co n ta in s p apers o f 
to p ica l im p o rtan ce  o n  M u n itio n s L a b o u r S u p p ly  O rg an iza tio n , A ccep tan ce  T e st 
C h a rts  fo r M ach in e  T o o ls, an d  G u n  R un -u p  Sp rin g s. T h e  In s titu tio n  is to  be 
co n g ra tu la ted  on m a in ta in in g  its  p re-w ar h ig h  s tan d a rd  o f p ap er, p rin tin g , and  
genera l ap pearance o f its  Proceedings.

Institution of Automobile Engineers. Proceedings. V o l. 35 (1940-41). T h e  In s titu tio n .
8 f in . X  5£ in . 312 pp .
T w o  p apers o f p a rtic u la r in te re st to  th e  p etro leu m  in d u s try  a re  T . C . W o r th ’s 

“  N o tes on  F ilt ra t io n  an d  D is tilla tio n  o f L u b ric a tin g  O il,”  an d  W . A lle n ’s “  N o tes 
on T ests of C reosote M ix tu re s  in  C .I. E n g in e s .”  (A  sm a ll e rro r no ted  in  M r. W o rth ’s 
pap er w as a  reference to  th e  “  In s t itu te  o f P e tro leu m  T ech n o lo g y ’s han d b o o k .” )

U.S.A. Supreme Court. Report of Proceedings in the Case of the Standard Oil Com
panies of New Jersey, 1909-10. V e rb a tim  re p o rt o f th e  S ta n d a rd  O il case, 

*T:opies o f th e  b rie f, lis t  o f w itnesses, e tc ., 25 vo lum es. (Presented by M essrs.
Whitehall Securities Corporation, Ltd.)
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The Modern Diesel. J .  Ilif fe  &  Sons, L td . 6 th  ed itio n , 1941. 72 in . x  5 in .
238 p p . 5s. n e tt.
T h e  s ix th  e d itio n  of th is  h a n d y  su m m ary o f firs t p rin c ip le s  an d  engine typ es, the 

firs t e d itio n  o f w h ich  appeared  in  1930, h as been e x te n s ive ly  rev ised  and  b rought 
u p  to  d ate  to  1939. Sub sequ ent d eve lopm en ts a re  n ecessarily  o m itted  ow ing to 
absence o f p u b lish ed  in fo rm atio n . R o a d  an d  ra il tran sp o rt, a irc ra ft an d  m arine 
d iese l eng ines a re  a ll d iscussed, an d  freq u en t com parisons m ade betw een B ritis h , 
A m e rica n , an d  G erm an  p re-w ar p ra c tice .

High-Speed Diesel Engines. A rth u r W . Ju d g e . 4 th  e d itio n , 1941. Chapm an &  
H a ll. 82 in . x  5£ in . 536 p p . 25s.
A  re v ie w  o f th e  2nd e d itio n  of th is  b ook ( J .  In st. Petrol. Tech., 23, 1936, 31a) 

re fe rred  to  it  as “  d ea lin g  v e ry  co m p reh en sive ly  w ith  th e  w h o le  sub ject in  a w ay 
ca lcu la te d  to  be o f th e  m ost use to  th e  stu d en t fro m  a  th eo re tica l and p ractica l 
p o in t o f v ie w ,”  an d  o ffered  one o r tw o  co n stru c tive  suggestions fo r the  chap ter on 
fu e l an d  sp ecifica tio n s. T h e  4 th  e d itio n , to  w h ich  o ve r 100 pages have been added, 
p reserves th e  b a lan ce  b etw een  th e  ex p erim en ta l an d  th eo re tica l aspects and the 
p u re ly  d e s crip tive  side, an d  in co rp o rates m u ch  up-to-date in fo rm atio n  on fuel- 
in je c tio n  system s an d  new  typ e s  o f tw o-cycle  engines. T he ch ap ter on fuels has 
b een  co n sid e rab ly  extended . I t  n o w  co vers w o rk  pub lished  up  to  1939 on diesel 
in d ex , ce tan e  an d  cetene num bers, an d  ig n itio n  q u a lity  tests, as w e ll as recent 
sp ecifica tio n s, in c lu d in g  an  ap p ro x im ate  sp ecifica tio n  fo r Po o l D iesel O il.

Junior Institution oi Engineers. Journal. V o l. 51 (1940-41). P e rc iv a l M arsh a ll 3s Co. 
8 f in . x  5§ in . 308 p p .
T h is  vo lu m e  m a in ta in s  th e  s tan d a rd  o f its  predecessors in  p rovid in g  short in 

fo rm a tiv e  p apers on  m an y  un u su a l aspects of engineering rang ing  from  T id e  
M ills  ”  to  “  E le c tr ic a l M u s ic .”  T h e  P re s id e n tia l A ddress b y  V iscou nt Fa lm o u th  
re v ie w s  th e  eng ineer’s ro le  in  w a r.

A.P.I. Specifications. Additions and Supplements. N ovem ber 1941. Ob tam able 
fro m  th e  A m e rican  Pe tro le u m  In s titu te , D iv is io n  of P ro d u ctio n , 1205 Continen ta l 
B u ild in g s , D a lla s , T exas, U .i? A ., an d  50 W e s t 50th S t ., N ew  Y o rk  (no t stocked 
b y  th e  In s t itu te  o f P e tro le u m ).
T h e  fo llo w in g  sp ecifica tio n s h a ve  been rece ived  :
C asin g , D rill- p ip e  an d  T u b in g . Sup p lem en t N o . 1 to  A .P .I.  S td . 5-A > 11th 

e d itio n ). A u g u st 1941.
S e ttin g  D e p th  P ro p e rtie s  o f C asing . 1st e d itio n  A .P . I.  Code 5-C-2. August 

1941.
L in e-p ip e . Su p p lem en t to  A .P . I .  S td . 5-L. A u g u st 1941.
O il-w e ll Pu m p s . 6 th  e d itio n  A .P . I .  S td . 11-A. O ctob er 1941.
In fo rm a tio n  on  A .P . I .  S td . 11-A. Sep tem ber 1941.
S te e l G eared  Sp eed  R ed u ce rs . 4 th  ed itio n . A .P . I.  S td . 11-E. A ug u st 191.. 
C h a in -d rive  Speed-reducers. 2nd ed itio n . A .P . I.  S td . 11-E-l. A ugust 1941. 
R a tin g  o f H o is tin g  T o o ls. 2nd ed itio n . A .P . I .  S td . 11-9. A ug u st 1941.

Endeavour. Q u a rte rly  p e rio d ica l p u b lish ed  b y  M essrs. Im p e ria l C hem ical Ind ustries, 
L td . V o l. 1, N o . 1, Ja n u a ry  1942. 11 in . X  8 J in . 48 p p . (A t  p resent on ly
a v a ila b le  fo r ex p o rt, ow ing  to  re s tric tio n s  on  p ap er su p p ly .) 5s.
T h e  p urpose o f th is  new  p e rio d ica l is to  la y  em phasis on B r it is h  science. A  

Fo re w o rd  b y  S ir  W illia m  B ra g g  is accom pan ied  b y  m essages o f g o od w ill from  other 
d istin g u ish ed  B r it is h  sc ien tis ts . T hese a re  fo llo w ed  b y  te n  a rtic le s  on scien tific 
su b jects an d  fo u r pages o f book rev iew s. P ro f. Jo h n  R e a d , F .R .S ., con tributes 
a  sh o rt n o te  on  th e  lib ra ry  o f Ja m e s  Y o u n g , now  housed  a t th e  R o y a l T ech n ica l 
C o llege, G lasg ow , an d  th e  b ib lio g rap h y  o f th is  lib ra ry  p rep ared  b y  P ro f. D . Ferguson. 
A  no te  b y  D r. J .  W . B a k e r  on “  W o rk  in  P ro g ress ”  d ea ls w ith  p o la r effects o f a lk y l 
g roups.



I N S T I T U T E  N O T E S .

Ma rch , 1942.

D E A T H  O F  P R O F E S S O R  A . W .  N A S H .

I t  is w ith  deep re g re t th a t  w e h av e  to  record  th e  d ea th  o f  
Professor A . W . N a s h , P res id en t o f th e  In s t itu te , on S a tu rd a y , 
1 4 th  M a rc h , a t  th e  age o f f ifty -f iv e .

Professor N a s h  h ad  been i l l  since th e  a u tu m n  o f 1941, an d  in  
N o v e m b e r la s t he u n d erw e n t a serious o peration .

T h e  C ouncil tenders  its  sincere s y m p a th y  to  M rs . N ash  a n d  th e  
m em bers o f th e  fa m ily  in  th e ir  b ereavem ent.

J O IN T  H O N O R A R Y  S E C R E T A R Y .

T h e  C ouncil has ap p o in ted  M r .  A sh l e y  Ca r t e r , A .M .I.M e c h .E .,  
F .In s t .P e t . ,  to  be J o in t  H o n o ra ry  S ecretary  o f th e  In s t itu te  w ith  
M r. A r th u r  W . E a s tlak e .

V IC E -P R E S ID E N T S .

T h e  C ouncil has elected th e  fo llow in g  to  be V ice -P res id en ts  o f  
th e  In s t itu te  fo r th e  Session 1 9 4 2 -4 3  :

M r .  A sh l e y  Ca r t e r . M r. A. C. H a r t l e y .
M r. G . H .  Coxo n . P ro f. V . C. I l l in g .
D r . F .  H .  Ga r n e r . D r . F . B . T h o le .

R E T I R I N G  M E M B E R S  O F  C O U N C IL .

T h e  fo llow in g  m em bers o f C ouncil re t ire  a t  th e  A n n u a l G eneral 
M ee tin g , 1942, and  offer them selves fo r re -e lection  : D r .  E .  B . 
E v a n s, M r. J .  S. J a ckso n , M r. H .  C. T e t t , and  D r .  A . Wa d e .

N E W  M E M B E R S .

T h e  fo llow in g  elections an d  transfers  h ave  been m ade b y  th e  
C ouncil in  accordance w ith  th e  B y -la w s , Sect. I V ,  p a ra . 7.

E lec tion s  are  sub ject to  c o n firm atio n  in  accordance w ith  th e  
B y -la w s , Sect. I V ,  paras. 9 and  10.

A s Fellows.
B u r r o u g h s , L e la n d  C lare  ................................ ... ... ... U .S .A .
T ip l k r , F ra n c is  ...  E n g la n d .

Transfer to FeUows.
F is c h e r , R a o u l K o n ra d  ... ... ... ... ... ... E n g la n d .
M a t h e s o n , N ie ls
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A s Members.

IN ST IT U T E  N O T E S.

P a t e r s o n , Leo n a rd  A n d re w  
S c o t t , R o la n d  
W il s o n , W ilfr id  Jo h n

L a n d , E d w in  Ja c o b  ...

H a l l , R e g in a ld  H a ro ld  
H o b b s , Jo h n  F ra n c is  ... 
J o h n so n , Jo se p h  Ja m es  
O l d f ie l d , A rth u r E d w a rd  
P r o c t o r , W ilfre d  E rn e s t 
S t r a w s o n , Jo h n  W illia m  
W e s t o n , R e g in a ld  A lfre d

Transfer to Member. 

A s Associate Members

L o r n e , H e n ry  Thom as
Transfer to Associate Member.

En g lan d .

En g lan d .

En g lan d .

Sco tland .

C A N D ID A T E S  F O R  A D M IS S IO N .

T h e  fo llow ing  h ave ap p lied  fo r adm ission to  th e  In s t itu te  or 
transfer to  ano ther grade o f m em bersh ip , an d  in  accordance w ith  
th e  B y -la w s  th e  proposals w ill  n o t be considered u n t i l  th e  lapse of 
a t  least one m o n th  subsequent to  th e  issue o f th is  J o u r n a l ,  during  
w hich  a n y  F e llo w , M em ber, or A ssociate M e m b e r m a y  com m unicate  
b y  le tte r  to  th e  S ecretary , fo r th e  c o n fid e n tia l in fo rm a tio n  o f the  
C ouncil, a n y  p artic u la rs  he m a y  possess respecting  th e  qualifications  
or s u ita b ility  o f a n y  cand idate.

T h e  o b jec t o f th is  in fo rm a tio n  is to  assist th e  C ouncil in  grading  
candidates according to  th e  class o f  m em bership .

T h e  nam es o f th e  c an d id a te ’s proposer an d  seconder are  g iven  in  
parentheses.

H e c k m a n , M ax w e ll, C rack in g  P la n t  Fo re m an , B a h re in  P e tro le u m  C o., B a h re in .

H o l l in g s w o r t h , C liffo rd , F .I.C ., E x p e rim e n ta l O fficer, M in is try  o f Su p p ly .
( J .  S . Jackson  ; D . L . Samuel.)

W it a r d , S . L .,  P ro d u c tio n  M anag er, M essrs. L e  G ra n d , S u tc liff  &  G e ll, L td .
( J .  Cuthill; N . Matheson.)

A R T H U R  W . E A S T L A K E ,  

A S H L E Y  C A R T E R ,

J o i n t  H o n o r a r y  S e c r e t a r i e s .
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V A L V E »  F O R  T H E  
PETROLEUM INDUSTRY

N e w m a n -M illik e n  G landless Lub rica ted  
Plug Valves are w id e ly  used in  re fin e ries  
and o il fie lds. These valves em p loy  a 
para lle l p lug w h ich  is neve r raised fro m  
its  seating d u r in g  o p e ra tio n , consequently  
no g r it  o r  fo re ign  m a tte r  can e n te r be
tw e en  th e  va lve seating  surfaces. A n o th e r 
un ique  fe a tu re  is the  absence o f packing 
gland and gaskets, thus o b v ia tin g  the  need 
fo r  pe r iod ic  a tte n t io n . N e w m a n -M illik e n  
Valves are made in sizes fro m  £ "  to  12" 
and fo r  w o rk in g  pressures to  3000 lbs. per 
square inch.

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

PLUG  V A LV E S
Sole makers under licence, excluding the 

U.S.A.

An oil well 
■ On--isc mas Trec '
equipped with

a s

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

A L L IE D  I N D U S T R IE S

A series of 16 Papers reprinted from the 
J o u r n a l  o f  t h e  I n s t i t u t e  o f  P e t r o l e u m  

June and Ju ly , 1939

176 p p . 27 Illu stra tio n s and D ia g ra m s 
C loth Bound

7 s .  6 d .
(including postage)

O b t a i n a b l e  f r o m  :—

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

c/o T h e  U n ivers ity  o f B irm ingham , Edgbaston, B irm ingham , 15

K i n d l y  m e n t i o n  t h i s  J o u r n a l  w h e n  c o m m u n i c a t i n g  w i t h  A d v e r t i s e r s .
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Lachman Vapour Phase 
Treating Process

LACHMAN TREATED spirit does not
require any inhibitor.

LACHMAN TREATING ¡. a single
operation conserves anti-knock quality; reduces 
gum content to the vanishing point; reduces sludge 
and polymerization losses to the minimum and 
reduces sulphur.

The practical advantages also of a method which 
is fool-proof in the sense that it cannot be over
done must appeal to all refiners.

A. F. CRAIG & CO., LTD.
P A I S L E Y

R e p r e s e n t i n g :

VAPOUR TREATING THE WINKLER-KOCH
P R O C E SSE S  INC., ENGINEERING CO.,

555, South Flower Street, 335, West Lewis Street,
Los Angeles CALIFORNIA Wichita KANSAS

Kindly mention this Journal when communicating with Advertisers.vi



W H E S S O E
FabricaHon of

HEAT EXCHANGERS

Heat exchange plant 
of eve ry  ty p e

THE WHESSOE FOUNDRY & ENGINEERING 
COMPANY LIMITED

H E A D  O F F I C E ,  D A R L I N G T O N
L O N D O N  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

Kindly mention this Journal when communicating with Advertisers.vii



A n o i h e e i . . .

L U M M U S

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

A o c & p t e â

« J lü L  c u te

a jjt e s i  1 8  

d c u fd

¿ n it ic d  t o u t

lo r  a major oil company Lummus recently com pleted a 

Lummus Combination Three-Coil Cracking U n it . . . viscosity- 

breaking, gas oil and heavy naphtha reform ing.» » » Eighteen 

days a fte r the unit was put on stream it was com pletely ac
cepted, having met all guarantees. The in itia l run was con

tinued to 25 days, when the unit was shut down fo r inspection 

purposes. » » » This recently completed unit — the ninth con

secutive Lummus Cracking Unit to be accepted during in itia l 

firing runs o f 25 days or more — is equipped with Lummus 
Floor-Fired, Raised Hearth Heaters, w ith im proved steam 

generation feature in the convection section. Provision is 

also made fo r steam generation from  waste heat.

W. H. JONES

R e p re se n t in g  : THE LUMMUS COMPANY
70 Barn Hill, Wembley Park, Middlesex

Kindly mention this Journal when communicating with Advertisers.
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UUHm n FIUESPEED, EUEn-RHTIO
T R n n s m is s io n  m E n n s  to  t o n

W H E N  O P E R A T IN G  A  D R IL L IN G  R IG  O R  S E R V IC IN G  H O IS T

EUEn-RHTIO CEHR CHARGES 
SHUE Tims

You can save valuable time coming out of the hole 
with drill pipe, tubing or casing, when your rig is 
equipped with a "Cardwell" five-speed, even-ratio 
transmission. The even-ratio gear changes permit 
quicker step-up to a faster gear as the load lightens. 
It is possible to shift into second and third while 
the ordinary four-speed, truck-type transmission 12 
“lugging” in low.

RESULTS — faster operation with less fuel
and fewer "burned-up" engines.

When running the drill pipe or tubing back into 
the hole, a single lever shift into low enables the 
load to be quickly picked up off the slips for lower
ing in. Another quick,single lever shift from low to 
high "runs-up" the empty block after setting 
the slips.

RESULT — more time saved
EVEN STEPS REDUCE PULLING TIME

r f \  smnu eiigiiie giues the snmE
SPEED RS n LARGER EtlGlllE

A 250 HP engine equipped with a "Cardwell" 
five-speed, even-ratio transmission will give the 
same operating speed as a 300 HP engine equipped 
with the usual transmission arrangement.

RESULTS — the smaller engine saves on 
first cost, maintenance expense and trans
portation costs

VOUR OPERATING SPEED IS AUTOMATICALLY 20% FASTER

r - T H E  UDLIIE OF R [ORSTHRT GEAR 
mESH TRnnsmission

How much has transmission breakage cost you 
during the past two years? A major oil company 
operating in West Texas reports no repairs or 
trouble of any kind with the "Cardwell" five-speed, 
even-ratio transmission mounted on their 
"Cardwell" spudder rig, after two years con
stant operation.
This transmission is designed so that all gears are 
in constant mesh and are selected by sliding gear 
tooth collars, eliminating the partial gear tooth 
engagement that causes so many breakdowns. Stub 
tooth spur gears are used to give heavy load- 
carrying and shock-resisting capacities

RESULTS — the hazard of a lost string of 
tools, stuck drill pipe or a fishing job due 
to transmission breakage is greatly reduced.

1,400 FOOT-POUND TORQUE CAPACITY
Only "C ardw ell" builds a five-speed and reverse, even-ratio gear type 
transmission with a torque capacity ol 1,400 foot-pounds at 1,000 RPM, or 
the equivalent of 265 HP

"ARDWELLMFG.rO.lNC.
W i c h i t a ,  K a n s a s ,  U.  S.  A .

Kindly mention this Journal when communicating with Advertisers.
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FOR OIL-FIRED FUKN m« .»



TAS/FS.202
Kindly mention this Journal when communicating with Advertisers.

.  J .  F R A S E R  &  C O .  L T D . ,  D A G E N H A M ,  E S S E X

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



T HE illustrations depict the 
various stages in transport 

of one of a number of recently 
constructed Special Vessels.
This electrically welded vessel, 92 
feet in length, w ith  a diameter of 
9 feet and a weight of 56 tons was 
constructed in one piece in our
shops, so consequently some inter
esting transportation problems 
had to be faced.
The top photograph shows the 
first “ lift ’’— by the shop cranes—  
on to rail bogies, thence to a 
convenient siding (second photo
g ra p h ) fo r  t ra n s fe r  to  road 
transport and final delivery.
The low er photographs show the 
vessel during its journey by road.
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