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T H E  C L E M E N T - P I G N E G U Y  K N O C K  I N D I C A T O R *

By D. M. C l e m e n t  and P. G. PiGNEGXJY.f 

Sy n o psis .
A long-felt need in  engine-fuel tes tin g  lias boon a n  ind ica to r of knock 

in ten sity  w hich is unaffected  by  com bustion  p ressure  an d  ono also in  which 
th e  accu rate  functioning does n o t re ly  on  th e  in te rdependen t se ttin g  of its  
com ponent p a rts .

The ind ica to r described in th is  p ap er is show n to  possess th e  desired 
qualities, w hich enables tes tin g  to  bo carried  o u t over th o  en tire  octane 
scale w ith o u t a lte ra tio n  of th o  original se tting . W hile th e  construction  m ay  
ap p ear to  be on sim ilar lines to  tho  A .S.T.M ./C .F.R . bouncing-pin indicator, 
th e  change in  principle involved is fundam ental.

Tho now ind ica to r has so fa r only been used  in  tho  stan d ard  C .F.R . engine 
a n d  also a  high-speed C .F.R . engine, b u t  i t  is folt th a t  tho  princip le can  bo 
successfully ad ap ted  for full-scale car and  aero-engino testing .

I n  the  anti-knock rating  of fuels it  is well known th a t  the C.F.R. engine 
is in considerable use and has shown itself reasonably reliable. I f  criticism 
can be m ade against any  particular p a rt of it, th a t  p a rt is the  bouncing- 
pin, which is a source of direct error in  tho rating  of fuels. This apparatus 
is the  medium by which the knock in tensity  in the engine is registered 
quantitatively  as a knock-m eter reading. As is known, the m ethod of 
fuel ra ting  is by comparing two known fuels against the  unknown sample, 
th e . comparison being effected by  the  use of the  knock-m eter readings. 
Should these knock-m eter readings no t be tru ly  representative of the knock 
in tensity  occurring in the  engine on the various fuels, then  an  immediate 
error in ra ting  is made.

Investigation has been carried out for some tim e past on the actual 
physical phenom ena which take place in  the  S tandard  A.S.T.M ./C.F.R. 
bouncing-pin. The knock indicator described in th is article has been 
designed to  overcome certain faults inherent in  the  operation of the standard  
apparatus.

A brief outline of the standard  C.F.R. bouncing-pin apparatus is as 
follows :—

A steel pin about 7 in. in length and  £ in. diam eter rests in a vertical 
position on a  diaphragm , the diaphragm  and pin  being supported in the 
m ain body, which is screwed into the engine cylinder. On top of the main 
body is an  assembly of two leaf-spring contacts and  a bum per spring 
m ounted one above tho other. The lower leaf-spring contact rests on the 
pin-top and exerts sufficient pressure on it, to  hold the pin against the 
diaphragm  during normal combustion of the engine. Above this lower 
leaf-spring contact separated by about a  0-003-in. gap is the upper leaf- 
spring contact arranged in  a buffer system w ith a plunger and spring 
sliding in a guide. This upper leaf-spring and plunger m ay be adjusted 
to  vary  the gap between the  two contacts, and they  arrest the  m otion of 
the  lower contact w ithout shock, when it  is driven up by detonation, so 
th a t  an impulse of current flows in the  circuit through the contacts. The

* P ap e r received 24t.h Septem ber, 1940.
t  “  Shell ”  R efining & M arketing  Co., C entral L aboratories, London.
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490 CLEMENT AND PIGNEGUY :

tim e of contact is registered on the knock-meter as a mean value of current 
flowing.

Under detonating conditions the  steel bouncing-pin is driven off the 
diaphragm  by the im pact of detonation and is brought to rest by the 
retarding forces of the lower leaf-spring and the action of closing the 
contacts. The pin has thus p artly  stored its energy of upw ard movement 
in  the resilience of the lower leaf-spring, and this member returns the  pin 
to  the  diaphragm  w ith such a velocity th a t it  rebounds and the process 
is repeated. Thus for one knock im pact in the engine cylinder, the  pin is 
set into a sta te  of oscillation. The frequency of th is oscillation is dependent 
on the pressure on the p in  downward and the mass of the  pin itself. W ith 
the  norm al setting of the  standard  pin the frequency is of approxim ately 
800 cycles per second. W ith a very light lower leaf-spring pressure this 
vibration m ay continue throughout the engine cycle until the  next deto­
nation occurs. Under norm al leaf-spring pressure the v ibration dies 
aw ay well before the commencement of the next engine cycle.

I t  is im portan t to  note now w hat is occurring to  the  diaphragm  while 
this vibration of the pin upon i t  is taking place. I ts  vertical deflection is 
altering according to  the pressure in the cylinder. Thus, as the knock 
im pact is being recorded by the vertical travel of the  lower contact under 
the action of the v ibrating pin, i t  m ay well be th a t the tim e of closure of 
the  contacts is due more to  the combustion pressure in the cylinder than  
to  the rapid vibration of the pin set up by  detonation. The effect of com­
bustion pressure being recorded as detonation is more troublesome a t the 
higher compression ratios where the  deflection of the diaphragm  due to 
higher combustion pressures is much greater. For example :—

In  recent experiments i t  was determ ined th a t  when an engine was no t 
detonating, a considerable deflection of the  diaphragm  took place, due to  
combustion pressure : this was found to  be 0-0015 in. a t  4 : 1 compression 
ratio, 0-0025 in. a t  8 : 1 compression ratio, and the diaphragm  deflection 
p lo tted  against compression ratio  was alm ost exactly a stra igh t line. 
W ith  this evidence i t  is clear th a t, when the engine is being run  on any 
non-detonating fuel, if  this diaphragm  deflection curve rises above the 
leaf-spring contact clearance, a reading on the  knock-meter is recorded 
duo to  combustion pressure. (A detailed account of this experim ental 
work and fundam ental theory  underlying i t  is given later in this paper 
(Appendix A).)

I t  was also determ ined th a t w ith a norm al pressure downwards on the 
pin by the lower leaf-spring, the  pin remained in contact w ith the  diaphragm 
when no detonation was present.

Fig. 1 shows the displacement of the diaphragm , on which is super­
imposed the movem ent of the lower leaf-spring contact, under the action 
of the vibrating pin. I t  was evident th a t  when a standard  bouncing-pin 
was set w ith a contact gap of 0-003 in., p a rt of the closure of the  gap was 
due to  combustion pressure, and the rest due to  the oscillation of the pin 
and lower leaf-spring caused by detonation. As expected, i t  was determ ined 
th a t the bouncing-pin contacts closed three to  four times per engine cycle 
(see Fig. 2).

Owing to  the smaller deflection of the diaphragm shortly after com­
bustion when the gases begin to  expand, the recording of the  oscillation

P.



THE CLEMENT—I'IGNEGUY KNOCK INDICATOR, 4 9 1

on the standard  bouncing-pin is masked after the first three or four 
vibrations.

Thus the standard  bouncing-pin records only a portion of the  vibration 
or oscillation due to  detonation, and in the case of a heavier detonation
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the pin relies on a wave of larger am plitude to  increase the time of contact 
and thus increase the knock-m eter readings.

I f  the standard  pin could be relied upon to  record the same num ber of 
vibrations on all fuels—e.g., the  first three—w ithout any  influence due to 
combustion pressure, then  the  knock-meter readings would be comparative 
for the degree of detonation in  the  engine.

7TD.C.
D E O A E E S  C A A f ^ / K S H A E r .

F ig . 2.



4 9 2 CLEMENT AND FIGNEGUY t

The foregoing criticism of the  standard  C.F.R. bouncing-pin m ay be 
summarized as follows :—

The knock-metcr readings being proportional to  the duration of contact 
of the  points, activated  by the pin movement, are always influenced by 
the movement of the diaphragm  under combustion pressure. The pin-gap 
selected is usually such th a t the contact points close three to  four times 
per engine cycle, due to  the vibration of the pin, and further vibrations of 
the pin are not recorded because of the  movem ent of the diaphragm  in a 
direction which increases the pin-gap. Thus the knock-m eter records the 
movem ent of the pin during the first few oscillations of its to ta l vibrating 
period.

I t  has been observed th a t  when comparing two fuels the rates of pressure 
rise of which are different—for instance, a  straight-run sample and a benzene 
blend—while the knock-meter reading m ay be the same, the  audible 
knock in tensity  is very different. This m ay be explained as follows : 
when the control gap is no t large enough to  prevent combustion-pressure 
interference, the tim e of closure of the contact points is influenced by the 
shape of the  combustion diagram, and  m ay be affected unequally on the 
two fuels by combustion, depending on the broadness of the peak of the 
diagram, quite ap art from the detonation wave accompanying it.

From  the foregoing analysis, advantageous changes in the design of the 
pin and recording circuit were made, and arc as follows :—

1. Recording all pin movem ent relative to  the diaphragm .
2. Measuring by an  extrem ely small current the  tim e of bounce of 

the pin off the diaphragm , by including the  pin and diaphragm  in the 
recording circuit in place of the  leaf-spring assembly.

A design for an  apparatus embodying the desirable features given 
above was proposed, and the description of this apparatus is as follows.

The bouncing-pin, now referred to  as the pick-up, has been re-designed 
(see Fig. 14), and the general description is as follows :—

A tubular steel body (a) houses a standard  C.F.R. diaphragm  (6) which 
is held by a sleeve (c) and n u t (d) from the  inside of the  pick-up unit. In  
th is body a  central core is supported on bakelite bushes (e) so th a t  a  sta te  
of high insulation exists between the two parts. The central core consists 
of a brass guide (/) in which slides a steel pin (¡7), loaded by a  coil-spring (h), 
the  pressure on which is controlled by a  thumb-screw (j) in the top end of 
the brass guide. W hen fully assembled, contact is made between pin and 
diaphragm.

The pin  and diaphragm  complete a circuit for a negative bias voltage 
on to  the grid of a  therm ionic valve, which is in effect an  electronic relay. 
The current ou tpu t or anode side of the valve is controlled by the negative 
electric field inside the valve. On the removal of th is negative field, by 
the breaking of the circuit by the pin as i t  bounces on the diaphragm , a full 
anode current will flow in the ou tpu t circuit which includes the standard  
C.F.R. knock-meter. The length of time during which this ou tpu t current 
flows is the duration of the absence of the negative field, which in  tu rn  is 
equal to  the  tim e of break of the circuit by the oscillating pin.
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4 9 4 CLEMENT AND PIGNEGUY :

E l e c t r ic a l  C ir c u it  D e s ig n .

A diagram  of the  electrical circuit is shown in Fig. 3.
I t  will be seen th a t  two power ou tpu t tetrode valves Osram K .T. 32 

are connected in parallel and both function in exactly the  same m anner. 
Two valves are used because of the  large immediate flow required under the 
conditions of small operating time, so th a t  the  average current flowing is

sufficient to  work the knock-meter. The supply of current for the valvc- 
lieaters is obtained from the  standard  C.F.R. generator, the  voltage being 
reduced from 110 V. to  26 V. by  two resistances in series w ith the  valve- 
heaters. One resistance is o f 100 ohms and the other of 45 ohms. The 
45-ohm resistance is placed in the outgoing or negative side of the valvc- 
heaters. Besides its function of reducing the 110-V. supply, it  serves as a 
source of negative bias for application to  the  grid via the pin and diaphragm. 
The m anner in which th is is effected is as follows :—

The valve-heater current flowing in this 45-ohm resistance is 0-6 ampere,

/O  O
G R / O  y O L T S -

F ig . 4.



THE CLEMENT—PIGNEGUY KNOCK INDICATOR. 4 9 5

thus tho voltage drop along it  is 27 volts. (From the  laiv E  — R I  — 45 X
0-6 =  27 volts.) Referring to  Fig. 3, position A  of the  resistance is a t  the 
same potential as the cathodes of the valves, and thus, as there is a voltage 
drop of 27 volts along the resistance to  B , the  position B  is of lower potential 
th an  A , or, in other words, it  is negative w ith respect to  the  cathodes by 
27 volts. From  the grid volt/anode current characteristic (Fig. 4) it  can 
be seen th a t  this 27 volts when applied to  the  grid will reduce the anode 
current flowing to  zero.

This action is due to  the  intense negative field inside the valve, which 
stops the passage of electrons across tho space between cathode and anode. 
Thus no current can flow in the ou tpu t circuit until th is bias is completely 
removed, and this occurs only when the circuit is broken between pin and 
diaphragm . To ensure a stable ou tp u t when the above circuit is broken, 
the cathode and grid of the  valve are perm anently  connected by a
1-megohm (one million ohms) resistance; th is fixes tho working position 
of tho grid a t  zero volts relative to  the  cathode.

Thus in  the sta te  of rest of the  apparatus the  bias of 27 volts is acting 
across the 1-mcgohm resistance, causing a small current to  flow in the pin 
and  diaphragm  circuit. The actual value of this current is 0-027 milli- 
ampere.

where E  — volt
R  — resistance 
I  — current.

27
I  — J  qqq qqq amperes =  0-027 milliampere.

This current is for all practical purposes zero. W hen the circuit between 
pin  and diaphragm  is broken, the  bias on the grid rises to  zero, and this 
allows the anode current to  rise instantaneously to  its m axim um  value. 
Thus the vibration of the pin previously referred to  allows anode or ou tpu t 
current to flow for a  tim e which is precisely the  same in length and nature  
as the  vibration.

T h e  K n o c k -m e t e r  C i r c u i t .

I t  now remains to measure the average ou tp u t by  applying i t  to  a 
suitable meter. I t  was required th a t  the  standard  knock-meter (w ithout 
heater element) be used, and as th is instrum ent is a moving-coil m eter with 
no damping of any sort, the ou tpu t from the valves has to  be electrically 
dam ped to deliver a steady D.C. current to  the meter.

W ith reference to  the circuit Fig. 3c, i t  will bo seen th a t this damping 
consists o f a network of capacity and inductance.

Tho effect of inductance is to  oppose any change in tho value of current 
flowing; capacity has the  effect of storing current. Thus in the arrange­
m ent shown, assuming the current to  be rising, inductance L I offers a 
large resistance to  the  c u rren t; C l, which is a capacity of 2000 or 4000 uF , 
offers an alternative path , and  the current flows into i t  and is stored. 
The inductance L I, however, will no t resist all the  rapidly changing
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current, and, -whatever current passes, i t  meets a  similar inductance and 
capacity L2 and  C2 w ith the m eter in series. Capacity C2 is charged, 
and the m eter registers a reading. Now, if  the current is cu t off a t  the 
source, C l and C2, being charged w ith a definite am ount of current, now 
discharge through the m eter— i.e., in the same direction as the  original 
current— and thus the constancy of the reading is m aintained.

In  the case of the ou tpu t from the valve, which is a rapidly  pulsating 
supply (when detonation is being measured), the  condensers a t  each 
in terval between pulsations discharge the correct am ount to  m aintain a 
constant reading on the meter.

The surges of current in the m eter circuit are illustrated  graphically, 
with an accompanying explanation, in  Appendix B.

The current passing through the m eter to  the anodes of the valves is 
also passed through a variable resistance D  of 2000 ohms and a  relay E.

Resistance D  allows of adjustm ent to  the anode supply voltage so as to  
vary the m eter reading as required.

Relay E  is a m agnetic relay w ith one break and one make contacts. 
The reason for its inclusion in  the  circuit m ay be explained as follows :—

The ou tpu t of the set through the m eter and relay is controlled by the 
time of absence of the  negative grid bias. Should the wires connecting 
the set to  the pin on the engine be accidentally parted, the m eter would 
be damaged by the  high current which would flow. W ith the relay in 
circuit, when the current flowing rises to  a value slightly in excess of th a t 
required for full-scale m eter reading— i.e., 2 milliamperes—the relay 
operates and opens the circuit through the m eter and by-passes the current 
s tra igh t through to  the  valves. The relay locks itself in this position, 
thus safeguarding the m eter, until i t  is released by the  action of again 
completing the negative bias circuit.

The set has been found to  give sufficient ou tp u t a t  a supply voltage of 
110 volts from  the D.C. generator, which is p a rt of C .F.R. equipm ent. 
The to ta l power required is 0-6 ampere a t  110 volts — 66 w atts. The set 
operates satisfactorily on either coil or magneto ignition engines; there 
are several minor checks to  the  wiring, however, when first fitting the 
apparatus to  the engine. These are as follows :—

Engine with magneto ignition.
Check th a t there is no earth  on the positive pole of the  generator.

Engine with coil ignition.
1. The end of the  500-ohm resistance in the coil ignition circuit m ust 

be transferred from the negative pole of the  generator to  the  positive.
2. The earth  on the positive pole of the generator m ust be removed and 

the earth  placed on the negative pole.
The essential point in both cases is to ensure th a t  no earth  exists on the 

positive pole of the generator, because the negative pole is earthed when 
the  set is operating correctly, and thus a  direct short circuit on the generator 
m ust be avoided.

The following performance is claimed for this apparatus :—

(a) The apparatus measures th e  true  knock in tensity  over the
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entire testing range of octane num bers w ithout any change of original 
setting.

(6) Combustion pressure effects are not recorded. I f  the engine is 
run on 100-octane fuel a t  the compression ratio  giving standard  knock 
intensity, w ith the knock-m eter reading a t  mid-scale, and the  fuel is 
then  changed over to  pure benzene, the  knock-meter reading will fall 
away to  zero even though the fuel is “ bum ping ” quite heavily.

(c) The operation of the  apparatus is more simple th an  th a t  of the  
standard  pin.

(d) The sensitivity per octane num ber is controllable. 10 knock- 
m eter divisions per octane num ber is practicable.

(e) The current, 0-027 milliampere, is so small th a t there can be 
no trouble due to  arcing a t  the point of contact between pin and 
diaphragm .

(/) The apparatus can be fitted in  a quarter of an hour to  operate 
satisfactorily from the D.C. generator on either coil or magneto 
ignition C.F.R. engines.

(;g) M aintenance of the set should be negligible. New valves m ay 
be required a t  intervals of two years. Cleaning of the pick-up un it 
should be carried out a t  the  same tim e as decarbonizing the  engine—
i.e., approxim ately every 100 hours running time.

The authors wish to  thank  the Asiatic Petroleum  Co., L td ., and  Shell 
Refining and M arketing Co., L td ., for permission to  publish the results 
of the experim ental work described, which was carried out in the  Company’s 
research laboratory in  London.

A P P E N D IX  A.

D e t a il e d  E x p e r i m e n t a l  I n v e s t ig a t io n  o n  M o t io n  o f  S t a n d a r d

B o u n c in g - P i n .

An apparatus called the  W eidenhoff distribuscope which was designed to 
measure the tim e of make and break of the contact points of automobile 
ignition distributors was used to  study  the movem ent of the contact points 
of the  standard  bouncing-pin. The duration  of contact of the points is 
indicated on a  circular scale of degrees by  the  flashing of a neon lamp which 
is incorporated in  the ro tating  arm  of the distribuscope. B y ro tating  the 
arm  a t  a  speed synchronous w ith the  engine speed, the duration and 
num ber of contacts of the bouncing-pin points during one engine cycle 
can be readily estim ated.

The shaded diagrams on the drawing Fig. 5 a  and  B  represent the periods 
of contact, on crankshaft degree scale, for various bouncing-pin contact 
point clearances a t  5-3 : I and 8-0 : I compression ratio  respectively. 
Diagram X  represents contact tim e on the  detonating fuel, and  diagram  Y  
non-detonating fuel, the  la tte r therefore showing interference due to 
combustion pressure. For standard  knock intensity a t  5-3 to  1 compression 
ratio  (C.R.) on a 65-oetane-number fuel, th e  contact points usually close 
three times. On reducing the gap from 0-004 in. to  0-0025 in. the closure 
of the contact points is due to  the  sum of the deflection of the  diaphragm
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caused by  combustion pressure and the  induced vibrations of the pin caused 
by detonation. W hen the gap is less th an  the deflection of the diaphragm  
caused by combustion pressure, the knock-m eter does no t record tru e  
detonation effect.

A t a  C.R. of 8 : 1 and pin-gap of 0-003 in. (see Fig. 5b ) the  duration of 
contact of the points is greater th an  th a t  a t  the C.R. of 5-3 : 1 when the 
engine is running on the  same fuel. This observation confirms th a t the 
m ovem ent of the  lower contact caused by the deflection of the diaphragm  
increases w ith an  increase in  compression ratio.

I t  was found when an engine was no t detonating th a t  a  deflection of the 
diaphragm  took place am ounting to  0-0015 in. a t  a  compression ratio  of 
4 : 1 and 0-0025 in. a t  8 : 1 C.R. due to  combustion pressure. I t  was 
determ ined th a t  under these non-detonating conditions the  pin rem ained 
on the diaphragm  throughout the cycle a t  all compression ratios, provided 
th a t there was a  normal pressuro downwards by  the lower leaf-spring. 
This was carried out by  insulating the  pin in its guides and completing 
the circuit through the pin and diaphragm  and through the  neon tube 
referred to  above. I f  the  spring pressuro was insufficient there was a 
bounce of the  pin due to  combustion when toluene, benzene, and arom atic 
fuels were used, although there was no detonation.

The to ta l period of make of the bouncing-pin contacts caused by detona­
tion has a duration of about 15° crankshaft when the  gap is set to  0-004 in. 
Frictional losses and other damping cause the pin eventually to  come to 
rest before the end of the  engine cycle.

Diagrams of pin movem ent were also observed w ith the  aid of the 
S tandard-Sunbury  cathode-ray oscillograph. These diagrams are re­
produced in  Fig. 0. The vertical and horizontal axes represent displace­
m ent and  tim e respectively. Although they  carry no scale, they  are all 
relative in size to  one another. These were obtained by  placing a magnetic 
pick-up above a steel lower-leaf spring resting on the  pin-top. Thus 
m ovem ent of the spring was recorded.

Fig. 6b  shows the leaf-spring contact movem ent a t  standard  knock 
in tensity  on 65 O.N.-5-3 : 1 C.R.

Fig. 6a—leaf-spring contact m ovem ent a t  5-3 : 1 C.R. when running 
on non-detonating fuel—i.e., no vibration of pin.

Fig. 6f  standard  knock intensity  a t  approxim ately 8 : 1 C.R. on 92-5 
octane fuel.

Fig. 6e  leaf-spring contact m ovem ent a t  8 : 1 C.R. when running on 
non-detonating fuel. N ote the relative position of diaphragm  or leaf- 
spring deflection a t  65 O.N. setting Fig. 6a  (non-detonating).

Thus, while i t  can be seen th a t the  vibration of the pin when detonation 
is occurring is approxim ately of the  same nature  and am plitude a t  both 
5-3 : 1 and 8 : 1 C. R a tio s ; in the  case of Fig. 6f—th a t is, when a t  standard  
knock in tensity  on 92-5 octane fuel—the vibration is displaced vertically 
under the action of the  diaphragm  deflection.

By increasing the thickness of the diaphragm  from the standard  0-015 in. 
to  0-025 in. th e  deflection by combustion pressure is greatly reduced. A t 
the same tim e the vibrations of the pin due to  detonation have approxi­
m ately the same am plitude. Diagrams 6 n, c, h  and g  are the corresponding 
diagrams with the thicker diaphragm.
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Thus, although the diaphragm  is much thicker, the  energy transm itted  
to  the mass of the p in  has not been m aterially reduced. Reference is 
made to  this im portan t and interesting fact in  the following discussion.

D is c u s s io n  o n  t h e  R e s p o n s e  o f  t h e  C l e m e n t - P ig n e g u y  E o u n c in g - 
P i n  t o  K n o c k  I n t e n s i t y .

I t  is obvious th a t the  mechanics of the  standard  bouncing-pin are 
identical with those of the C.P. pin. The mass of the  pin and the spring 
tension applied to  i t  are closely similar.

Thus any reasoning based on experim ental d a ta  obtained w ith the s tan ­
dard apparatus can, w ithin the limits of experim ental error, be applied to 
the C.P. pick-up unit. T h a t this is so is borne out by the several identical 
characteristics possessed and obtained experim entally by them.

Non-linearity of Knock-meter Headings with Change in  Knock Intensity.
I t  has been determ ined th a t  w ith either the standard  pin or the  C.P. pin 

the knock-m eter readings recorded do not change in proportion with regular 
changes of octane num ber when the engine is running a t  a fixed com­
pression ratio. W hile the non-linearity is not serious when the spread of 
octane num ber during testing is considered, i.e., approxim ately 4 octane 
num ber, i t  is interesting to  investigate why the  non-linearity should exist 
a t  all. In  the following work and proofs it  is shown th a t the non-linearity is 
not due to  the knock-m eter indications being non-linear w ith the knock 
occurring in the engine, bu t i t  is due to  the  fact th a t the actual knock in  
the engine is no t linear w ith variation of octane number.

The increase in engine knock is not linear w ith decrease in octane number, 
and  tends to  increase very rapidly (probably something near square law) 
as the knock becomes heavy.

In  the work of examining the movements of the standard  C.F.R. pin, 
much assistance was derived from the Weidenhoff Distribuscope, details 
of which have already been given. The bouncing-pin was insulated in its 
guides and an electrical circuit completed through the pin and diaphragm  
and  through the  distribuscope. U nder a norm al spring pressure on the 
pin, when detonation occurred, the  distribuscope showed a vibration or 
series of regular breaks in the  circuit between pin and diaphragm . This 
vibration was of approxim ately 800 cycles per second, and the pin completed 
about 9 or 10 cycles for each detonation of the engine.

These 9 or 10 cycles s ta rt wide (showing the pin off the diaphragm  a long 
time), and taper away to  zero w ith a slight increase in frequency. I t  is 
im portan t to  note th a t  these oscillations of the pin fall to  zero before the 
next knocking combustion of the engine. I t  is the  to ta l tim e th a t  the 
pin is v ibrating off the diaphragm  which we wish to measure. The reasons 
for this can be shown in an approxim ate m athem atical proof as follows :—

From  the law K inetic Energy =  W ork Done.
Some of the kinetic energy of the detonation does work in driving the 

mass of the  bouncing-pin against the force of the lower leaf-spring pressure 
and its own w eig h t:—

w v *thus 1 L ! L = F S ............................................... (1)



where IF— weight of pin, V =  velocity of pin, (j — gravitational 
acceleration 32-2 feet per second, per second, F  =  force retarding-pin, 
S  =  distance pin moves in coming to  rest.

The various figures measured on the standard  pin were as follows :—

F  — lower leaf-spring pressure (assumed to  rem ain constant although it  is 
deflected slightly) plus pin weight

o m  , oq 210 +  3 3 ., 243 ,,= :210 +  S 3 g m . - - s r - l b . - j ^ l b .

3 3
>F =  weight of pin =  33 gm. =  lb.

S  =  the actual distance moved by the pin under detonation measured
with the aid of Vernier gap adjustm ent.

A A A A r • 0 ' 0 0 0 5  f t=  0-0005 in. =  —— -  ft,
XZi

IF F 2
therefore from — — — F S

2?
T,2 . 243 0-0005 454
F > = 6« X ff i j X  —  X 33

V — 0-15 feet per second.

This is the  velocity of the pin im m ediately after the im pact of detonation 
on the diaphragm .

WNow from the law F t =  — , V ............................................ (2)
¡7

where F  =  force retarding-pin, t =  tim e for pin to  come to  rest, TF =  weight 
of pin, g  =  gravity , V  — initial velocity (as obtained).

I f  F _  33 0 0 5  454
’ ’ - g ’ F  £~ 454 X 32-2 X 243 

=  0-00064 second.

This is the time for the  pin to  come to  rest off the diaphragm , thus to tal 
tim e for one complete oscillation

=  2t =  2 X 0-00064 
=  0-00128 second.

The pin having thus returned to  the  diaphragm , i t  has still considerable 
energy which is stored in  the resilience of the d iaphragm ; i t  is thus throw n 
off again, and oscillates a t the natu ral frequency of the pin system. This 
frequency can be calculated from our results above :—

frequency =  y, =  ~  =  780 cycles per second.

This calculated frequency coincides very closely with the frequency of 
S00 cycles per second m easured on the W eidcnhoff Distribuscopc, proving
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th a t our approxim ate calculations are correct in  principle. The following 
conclusions can bo reached from this proof :—

W V-
K inetie energy of detonation K  — —  given to  pm  . (1)

This can bo re-w ritten in the form :—

K  X |  =  V2 or V =  ^ ¡ K  X |  

and from equation (2)

inserting in (2) the value for V  obtained from (1)

/ =  w
gF 'V  W

4 1 I2W  „  1 I W  _
F  X V g X F V  g X ^

b u t for any particu lar pin setting F, W, and  g are constants and can be 
expressed as C and therefore t can be w ritten  ;—

t = c V k

or t is 'proportional to (K)l

In  words, the  tim e the pin is off the diaphragm  is proportional to the square 
root of the  kinetic energy of the im pact of detonation given to  the  pin.

A curve to th is equation has been draw n (see Fig. 7).
The nex t im portan t point— does the radio set ou tpu t current vary  in 

proportion to the tim e of break of the pin and diaphragm  circuit. This 
point has been accurately checked in the following m anner

A toothed wheel was obtained and a brush-gear was m ounted so as to 
make good contact w ith each too th  as the wheel was m ade to ro tate. 
The wheel was then m arked out into 9 parts, and  plates were m ade so th a t 
when fixed in position on the wheel they each blanked off a num ber of 
the teeth  of the  wheel. Thus as the wheel ro tated  a definite num ber of 
tee th  could be left unblanked, and therefore a definite tim e of break a t  
the brush could be generated, providing only th a t the  wheel speed was 
constant. The wheel used has 96 teeth , and 8 of the plates blanked off 
10 teeth  each. O ther plates were provided which made i t  possible to  have 
open 5 teeth  or any m ultiple of 5 teeth . Thus the contact tim e could be 
varied in steps of 5 teeth  from 5 up to  90, and finally 96 teeth. ;

The speed of the wheel was selected a t  500 r.p.m . so as to  generate a make 
and break of the circuit similar to  the bouncing-pin vibration.
Thus 96 breaks per revolution a t  500 r.p.m .

500 X  96 , ,
—  xx  breaks per second.60
=  S00 per second.
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The circuit through the wheel was taken to  the radio set in  place of the pick­
up unit, and the  knock-meter readings noted as the plates referred to  above 
were removed. Fig. 8 shows the  straight-line response of the  m eter 
readings w ith regular change in  circuit break time, a t  three set ou tputs— 
minimum, medium, maximum.

As a m atter of in terest the curves in Fig. 8 have been redraw n in Fig. 0 
and instead of the abscissa being “ teeth  open,” the  contact tim es for the

o  0 0 5  o / o  O / S  0 2 0  0 2 S  ■030 0 3 5
T O T A L  T / M B  O F  B R E A  AC 0 5  C /H C U /T  P E R  K N O C K  — SEC O O TQ S.

F ig . 9.

tee th  have been accurately m easured and the calculations involved arc as 
follows :—
To find to ta l tim e of break of circuit per m inute

Wheel running a t  500 r.p.m.
Total angle run  through per m inute

=  500 X 360 degrees 
=  3000° per second 

1 tooth-space was accurately measured as giving a break of I f 0.
Now 1° is moved through in second.

. ■. to ta l tim e of break of circuit per revolution
=  N  te e th  X I f 0 X- -.,-uVa seconds.

. •. Total tim e of break of circuit per m inute
■— A" X 1 f  X 3 -nV o X 500 seconds
=  N  X V-, seconds per minute

where N  is the num ber of tee th  left open on the wheel.
M M
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I t  is convenient to  express this time, however, in some term  relative to 
the C.F.R. engine; thus as the speed is 900 r.p.m . of the engine, there are 
450 theoretical knock im pacts per minute. Thus i t  is perhaps better to 
express the break of the circuit as :—
Time of break of circuit per knock of engine

N  -j'j- x  Tgx> — 0 0006468 N  seconds.
Using this equation, the  values in Fig. 8 have been converted to  Fig. 9 from 
the following table :—

N . Tim e (seconds). N . Tim e (seconds).

0 . 0 25 0-016170
5 . 0-003234 30 0-019404

10 . 0-000468 40 0-025872
15 . 0-000702 50 0032340
20 . 0-012936

Thus we have proof th a t the knock-m eter readings are proportional to  the 
tim e of break of the bouncing-pin circuit.

O C T A A / E

Flo. 10.

As we have already shown, the tim e the p in  is off the diaphragm  is a 
function of the K \ ,  where K  is the  kinetic energy of detonation given to 
the p in ; thus Fig. 7 also represents the  change in knock-m eter reading 
w ith change of kinetic energy given to  the  pin.

Now, the  im portan t point is, if  the  change in kinetic energy of detonation 
in  the engine were linear w ith change in the  octane num ber of the  fuel (at 
a  fixed compression ratio), then  Fig. 7 would also represent the  curve of 
knock-m eter reading versus octane num ber a t  the  fixed compression ratio.

W ith the above statem ent in m ind, Fig. 10 was obtained in the following 
m anner :—

The engine was run under standard  65-octane-number conditions and 
the knock-m eter reading set to  mid-scale. Then, with no alteration in 
compression ratio, the  engine v-as run  on fuels of various octane num ber and 
the knock-meter readings were taken.
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Fig. 10 represents the  result of two variables :—
1. I f  the  knock in the engine were linear with change in octane 

number, then the knock-meter readings versus octane-num ber curve 
should be represented by  Fig. 7.

2. As the actual knock-meter reading versus octane-num ber curve 
obtained (Fig. 10) does n o t coincide w ith the •previously proven 
theoretical curve (Fig. 7), then  the only reason for their no t agreeing 
is the fact th a t the engine knock is no t linear w ith change in octane 
num ber.

By cross-projection from the  common side (time =  A  knock-m eter 
divisions) of curves Figs. 7 and 10, a  fu rther curve (Fig. 11) can be draw n 
connecting kinetic energy of detonation and octane num ber a t  the above- 
sta ted  fixed compression ratio.

(Note.—The “ U nits of K inetic Energy ” do not, a t the  m om ent, represent 
any practical value.)

Thus i t  can be seen th a t the  knock im pact or in tensity  of detonation in 
the  engine m ust follow the curve of Fig. 11 for the knock to  be recorded 
in the m anner of curve, Fig. 10, having regard to  the  fact th a t  the  response 
of the  kinetic energy versus tim e curve of the pin itself is th a t  of Fig. 7.

The three curves are shown together in Fig. 11, showing how the cross- 
projection was obtained.

As was sta ted  a t  the beginning of this explanation of non-linearity, the 
error in rating  fuels is small, am ounting to  approxim ately a maxim um  of 0-2 
octane num ber when the bracketing reference fuel difference is 3-8 octane 
numbers. This error is common to  both the standard  C.F.R. pin and to 
the Clem ent-Pigneguy pin.

I t  is suggested th a t  the  error could be reduced to  a negligible factor in 
the C lem ent-Pigneguy pin by reducing the bracketing reference fuels to  2 
octane num bers. Any suggestion th a t  this would involve difficulty in the 
selection of bracketing fuels can be satisfactorily answered as follows :—

The C.P. pin gives standard  knock in tensity  a t  all compression ratios 
w ithout combustion-pressure interference. Thus, if  a compression ra tio  
versus octane-num ber curve be obtained w ith the apparatus for each 
te s t engine concerned, the  repeatability  and  stability  of the C.P. apparatus 
would allow the  accurate selection of suitable bracketing reference fuels 
for all subsequent octane-num ber determ inations. An advantage w ith the 
C.P. pin over the  standard  pin under th e  reduced octane-num ber bracket 
is the fact th a t  the sensitivity can be m aintained a t  approxim ately ten 
knock-m eter divisions per octane number.

D is c u s s io n  o n  K n o c k  M e a s u r e m e n t  a n d  O b s e r v e d  D a t a .

The following statem ents are based on d a ta  which have been obtained 
on one engine only, and m ay be biased by the personal opinions of the 
authors. The statem ents are included, however, to  prom ote discussion, 
and i t  is hoped in  the near fu ture to  carry ou t fu rther experim ents in an 
effort to  substan tia te  them . Referring to  Diagrams Fig. 6 d , c , h , and g , 
i t  has been shown th a t although the diaphragm  thickness was increased by  
0-010 in., the  energy of detonation transm itted  through the diaphragm  to
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the  p in  was no t reduced. This gave rise to  the  suggestion th a t  the thickness 
of the diaphragm  could be increased w ithout lim it— i.e., up to  the  thickness 
of the cylinder head. In  other words, if a small mass is m ounted externally 
on a solid p a rt of the cylinder head, vibrations are set up in the mass due to  
the im pact of detonation.

Accordingly a small apparatus was m ade up as follows :—
A -&-in. diam eter steel ball loaded with a coil spring was m ounted in  an 

insulated fram e so th a t  contact was only made by the ball on the cylinder 
head, which was polished to  ensure a smooth contact surface. I t  was 
determ ined th a t this “ pick-up un it ” responded in  an  identical m anner 
■with the screwed-in pick-up unit.

An interesting use was made of this “ bouncing-ball pick-up u n it.” As, 
of course, it  is used externally, the bouncing-pin hole in  the  engine was 
available for use a t  the same time. Thus, using the standard  C.F.R. pin 
and  the bouncing-ball unit, together w ith two knock-meters, simultaneous 
readings on both systems were obtained and compared, and showed close 
agreem ent over the range where the standard  pin was no t recording 
combustion pressure— i.e., a t  low compression ratios. This external 
pick-up shows the possibilities of the use of such an arrangem ent on engines 
no t equipped for the  fitting of screwed-in indicators, such as aircraft 
engines, etc.

The C.P. pin and the  bouncing ball have both been tried  out on a C.F.R. 
engine running under special high-speed conditions. During development 
of a m ethod of te s t for ra ting  high-octane fuels the  units have shown th a t 
they  each record detonation satisfactorily and respond to  knock intensity  
described as “ frequent slight.” The engine speed during the tests was 
1800 r.p.m ., and jacket tem perature using ethylene glycol was approxi­
m ately 180° C., and the ou tpu t was 120 B.M .E.P. One or two m inor 
modifications m ay be necessary to  the  pick-up units—e.g., greater rigidity 
and resistance to  high tem peratures—but, generally speaking, i t  can be 
sta ted  th a t the  system  of measuring detonation is satisfactory a t  the high 
speed, and  could be used for the rating  of fuels.

A t th is point in the discussion i t  is considered appropriate to  make 
reference to  some experim ental results which are of fundam ental importance.

Up to  the  m om ent we have considered the effects of detonation on a mass 
situated  on a  diaphragm  or hi any case external to  the engine, and have 
expressed its effects theoretically in  “ units of kinetic energy.”

The following work was carried out on one engine, once only, and there­
fore the following theory  p u t forward should be accepted w ith somo 
reserve.

In  an a ttem p t to  see w hat relation existed between knock-m eter readings 
and  the gas wave inside the  cylinder, a “ ball un it ” referred to  above was 
used simultaneously w ith a  norm al cathode-ray oscillograph, the  pick-up 
of which was screwed into the bouncing-pin hole. Then the engine was 
run  a t  standard  knock in tensity  on 65 O.N. fuel. A t th is engine setting 
both apparatus were set to  record this knock intensity. In  deference to  
accepted theory th a t detonation is high ra te  of change of pressure during 
the detonation wave, the  oscillograph was set to  record the ra te  of change 
of pressure diagram. The ball un it was adjusted to  record a mid-scale 
reading on the knock-meter.
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W ith the apparatus thus set, the  engine was run on fuels of various 
increasing octane num bers and the compression ra tio  correspondingly 
increased to  give a  mid-scale reading on the knock-m eter recorded by the 
ball unit. A t each individual reading so obtained i t  was noted th a t  the 
height of the  ra te  of change of pressure of detonation above th a t of norm al 
combustion (i.e., Y l — Y  in  diagram, Fig. 1 2 a ) was constant. Thus it 
would appear th a t  to  measure the height of the rate-of-change diagram  
a t  the  point of detonation would give a true indication of knock intensity.

In  criticism of the  Clem ent-Pigneguy principle, i t  has been sta ted  th a t

/ \ .

N O R M A L .  C O M B U S T / C U N .

F ig . 12.

the  m ass of the  pin is activated  in its m ovem ent by the  ra te  of change of 
pressure, and  thus if  the diagram  of ra te  of change of pressure becomes 
similar to  Fig. 1 2 b  by virtue of the nature  of the fuel or the  m ixture strength 
used for the  m ethod of test, then  the C.P. pin can no longer record detona­
tion, bu t will respond to  the maximum ra te  of change of pressure F 2, and 
no t to  the  detonation ra te  of change F 3 — Y^.

The following te s t results are intended to  disprove any  sta tem ent th a t 
the  C.P. pin or the ball un it is activated  by the ra te  of change of pressure, 
and an a ttem p t is made to  show th a t the  principle of the  apparatus is such 
th a t i t  is only activated  by the  second ra te  of change of pressure— i.e., the 
ra te  of change of the ra te  of change of pressure. Furtherm ore, i t  is suggested 
th a t measuring the height of the  rate-of-change diagram  is only approxi­
m ately  w hat is required. T h a t the  m ethod is reasonably satisfactory is 
because in general the height of the rate-of-change diagram  is proportional 
to  its slope.
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Referring again to  the simultaneous results obtained w ith the ball un it 
and the oscillograph, the following procedure was adopted.

The engine was run  on a low-octane reference fuel and the compression 
ratio  adjusted to  give mid-scale reading on the knock-meter (standard 
knock intensity), and the height Y y — Y  of Fig. 1 2 a  noted.

Then the engine was switched over to  pure benzol and  the compression 
ratio  increased considerably until the  height of the  rate-of-change-of- 
pressure diagram  was equal to  the peak value previously obtained on the 
low-octane fuel. (The two diagrams are draw n together, Fig. 1 2 a . )  A t 
this setting of the compression ratio, and w ith the  maximum  ra te  of change 
of pressure exactly w hat i t  was on the detonating fuel, the ball un it recorded 
no knock-m eter reading a t  all. Thus th e  evidence shows th a t  while the 
maxim um  rate  of change of pressure in both cases was the same, the rate  
of change of the rate  of change of pressure was considerably different 
because of the  com paratively sm ooth rise to  maxim um  of the benzol cu rv e ; 
correspondingly the ball un it showed the difference as mid-scale and zero 
knock-m eter readings, respectively.

Thus it  m ay be claimed for the C.P. pin th a t i t  responds to  the second 
differential of pressure d2p/dt2, and  therefore smooth combustion, no m atter 
how rapid, will only be recorded as detonation when its d2pfdt2 approaches 
th a t of detonation.

Another criticism which has been made against the suggested use of the 
ball u n it on high-output engines—e.g., aircraft— is the fact th a t  it  would 
respond to  engine vibration, valve-gear shock, etc.

Although no proof is available, i t  m ay be pointed ou t th a t  the principle 
applied in the bouncing ball is much different from the principle on which 
o ther indicators are based. For instance, pick-up units consisting of 
electro-magnetic, electrostatic, or piezo-electric elements m ust, by their 
very nature, pick up engine vibrations which m ust be filtered ou t or com­
pensated if  their ou tp u t is to  be representative of in tensity  of detonation.

The ball u n it or C.P. pin, being a  mass loaded w ith a spring, is a natural 
“ filter,” and will only record the shock or im pact of detonation when it  
has reached the in tensity  a t which testing or investigation is to  be carried 
out (which in tensity  is, of course, selected by the ad justm ent of the spring 
pressure). I t  is no t expected, however, th a t  the  radio set ou tp u t designed 
and satisfactory for the C.F.R. engine would be sufficient for direct 
application to  any other engine. This ou tpu t can easily be increased, 
however, by the addition of ex tra  power-valves.

A PPE N D IX  B.

T h e  P e r f o r m a n c e  o f  t h e  D a m p in g  C i r c u i t .

The conditions of th is circuit are shown graphically in Fig. 13.
The shaded areas show the tim e of break of the negative bias circuit a t  

the  pin and diaphragm , for one detonation im pact in the  engine cylinder. 
A vibration is shown starting  off long and gradually shortening, until 
a fter about th irteen individual breaks the pin comes to  rest.

The curves represent quantities which have been calculated approxi-
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m ately from the constants of the  circuit, and show the function for one 
condenser, one inductance, and resistance.

Curve 1 shows the rise of current through the  inductance. The ra te  of 
change of Curve 1 is represented by Curve 2, and  is thus the average 
voltage wave across the inductance. Now, by the known formula, Q, 
or quan tity  o f electricity in  Coulombs, is given by  Q — VC, where V ' =  
voltage across condenser of capacity C. Thus the condenser charges up 
from the voltage represented by  Curve 2.

The discharge of the condenser through the inductance is lim ited in  its 
ra te  by the  D.C. resistance of the  inductance. A n approxim ate curve 
has been draw n in to  illustrate the action. Curve 3.

The ra te  of change dijdt  of Curve 1 given by  Curve 2 falls to  zero when 
Curve 1 reaches its  m axim um  value, and thereafter reverses in  sign.

This has the  effect of gradually allowing the charge in  the condenser to 
flow ou t through the inductance represented by Curve 4.

W hen, finally, the  current represented in  Curve 1 has fallen to  zero, the  
charge shown in Curve 3 flows out through the inductance in  a  sm ooth 
m anner after the knock impulse has finished (Curve 4). To arrive a t  the 
to ta l current flowing through the  inductance for one knock impulse shown, 
Curves 1 and  4 can be added together. They are shown so trea ted  in 
Curve 5.

In  the practical case Curve 5 would, of course, be parallel to  the tim e 
base, showing a  steady  m eter reading.
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PA RT I I .—PR E PA R A T IO N  AND P R O P E R T IE S  OF T H E  
IN T E R M ED IA TE K ETO N ES AND CO RRESPONDING 
HYDROCARBONS.

B y T. Y. J u , B.Sc., S tud .Inst.P et., G. S h e n , M.Sc., A .M .Inst.Pet., 
and C. E. W o o d , M.Sc., A.I.C., F .In st.P e t.

S y n o p s i s .

A series of six  m ono-n-alkylbonzoncs (alkyl group  : C5, C „  C „ C8, C jj ,
C14) h as been p repared  from  th e  corresponding ketones by  palladium  
ca ta ly tic  hydrogenation  an d  Clem m onsen’s reduction . T he palladium  
cata ly tic  hydrogenation  m othod  gives excollont yields a n d  p u re  p roducts.
T he ketones w ere ob tained  from  th e  corresponding acid chlorides and  
benzene by Friedel an d  C rafts’ reaction , th e  reac tion  m edium  being carbon 
disulphide. Tho yield of ketones decreases on ascen t of th e  scries. O p ti­
m um  conditions for carry ing  o u t tho  hydrogenation  and  th e  Friedel and  
C rafts’ reac tion  wero stud ied . C ertain physical p roperties of th e  ketone and  
hydrocarbon  series have beon determ ined  and  are  com pared w ith  th e  values 
given in tho  lite ra tu re . Tho experim entally  determ ined  linear re la tionsh ips 
betw een d ensity  an d  tem poratu ro  an d  rofractivo index and  tem poratu re  aro 
show n fo r b o th  kotones and  hydrocarbons. Tho effects of increasing chain 
leng th , in  b o th  instances, on th e  physical p roperties a re  system atically  
recorded. T he phenyl group influences p redom inan tly  m an y  of th e  physical 
properties of these  n-alky latod  benzenes even w hen th o  chain  is long. F o r 
identification purposes th reo  deriva tives (sem icarbazono, oximo, 2 :  4-di- 
jiitrophenylhydrazone) were p repared  for each ketone, and  th e  m elting  p o in ts 
of tho  deriva tions aro given.

I t  is p robable th a t  these  ketones an d  hydrocarbons have  n o t been 
ob tained  in  such  largo q u an titie s  previously . Tho am o u n ts  of ketones 
synthesized  range from  800 to  1500 gram s an d  th e  corresponding h y d ro ­
carbons from  400 to  450 gram s. E v ery  p recau tio n  h as been tak en  to 
o b ta in  b o th  com pounds in  a  s ta te  of p u rity , an d  th is  is borne o u t b y  referring 
tho  ketones and  hydrocarbons to  th e  c riterion  for p u rity  of m olecular 
re frac tiv ity  an d  of course carbon and  hydrogen de term ination .

F rom a review o f  the m ethods for the preparation o f alkylbenzenes it  was 
decided to  reduce the «-alkyl phenyl ketones, and thus a series o f «-a lkyl­
ated benzenes ranging from «-am yl- to  «-tetradecyl was prepared. The 
ketones wero obtained by Friedel-C rafts’ reaction from benzene and the 
corresponding acid chlorides, the reduction being effected by two 
m ethods :—

(1) Clemmensen’s method.
(2) Catalytic hydrogenation in alcoholic solution in  the  presence of 

palladium  deposited on anim al charcoal.

E x p e r i m e n t a l .

Synthesis of Ketones.
(a) Preparation and Preliminary Treatment of the Reagents.

1. Acid chlorides.

(i) Caproic acid chloride, CH3(CH2)4C0C1, was redistilled and the 
fraction of boiling-point range 152-155° C./760 mm. was collected.

* P a p e r received 8t.h M ay, 1940.
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(ii) H cptylic acid chloride, CH3(CH2)SC0C1, distilled in  vacuo, had 
boiling point 65-66° C./15 mm.

(iii) Pelargonio acid chloride, CH3(CH2)7COC!l, distilled in  vacuo,. 
had  boiling point 98-99° C ./lo  mm.

(iv) Laurie acid chloride, CH3(CH2)10COC1, was prepared from 
iaunc acid, CH3(CH2)10CO2H , of m elting point 42-43° C. F raction  
boiling between 134° and  137° C ./ l l  mm. was used.

(v) Myristic acid chloride, CH3(CH2)12C0C1, prepared from m yristic 
acid, CH3{CH2)12C 02H  of m elting poin t 52-53° C. had boiling-point 
range 159-161° C ./ l l  mm.

Method for the Preparation of the Last Two Acid Chlorides.—0-5 mole 
acid was pu t into a three-necked flask equipped with a  m ercury sealed 
stirrer, reflux condenser, and  dropping funnel. The bath  was heated  until 
the  acid was m elted, 0-75 mole thionyl chloride (redistilled) was then 
introduced by  means of a  dropping funnel w ith gentle stirring. The 
flask was cooled by means of a w ater-bath to  prevent too vigorous a 
reaction, bu t the  tem perature should be kep t high enough to  m aintain 
the  acid in liquid condition. Gentle suction was applied to  the top  of the  
condenser to  remove the sulphur dioxide and hydrogen chloride evolved. 
The addition of thionyl chloride was finished in  1 -1 | hours. A fter the 
thionyl chloride was added, the  tem perature of the bath  was gradually 
raised to  60-65° C. in  order to  complete the  reaction, and stirring was 
continued for a  further 2 hours. The reaction product was then allowed 
to  stand  over-night and the acid chloride was purified by distilling twice in 
vacuo. Yield : 80-84 per cent, theoretical. Product, a  colourless liquid.

2. Pure crystallizable benzene was dried over lime for several days and 
redistilled.

3. Carbon disulphido was dried over anhydrous calcium chloride.
4. Freshly prepared alum inium  chloride was used.

(b) Technique adopted for the Friedel-Crafts’ Reaction.
A 2-litre three-necked flask was fitted w ith a  m ercury sealed stirrer, 

condenser, and  500-c.c. dropping funnel. The flask was immersed in an  
ice-bath, the tem perature no t being allowed to  rise above 10° C. To 
1000 c.e. of carbon disulpliide and  2 moles of crushed aluminium chloride 
a solution of the  acid chloride (1-5 moles) in benzene (2-0 moles) was 
added drop by  drop over a period of 1—1 ¿ hours by means of the  dropping 
funnel carrying a  calcium chloride drying tube. The reacting m ixture 
gradually darkens w ith evolution of hydrogen chloride, and suction was 
applied from the  top of the  condenser for its  removal. Stirring is con­
tinued un til hydrogen chloride ceased to  be evolved. In  m ost cases 
30 hours were required. After completion of reaction the  m ixture is a 
homogeneous liquid w ith no solid aluminium chloride. The solution was 
poured slowly and w ithout stirring into an  equal volume of ice-water 
acidified w ith hydrochloric acid. The co-ordinated alum inium  chloride 
compound hydrolyses slowly in the course of 1-2 hours. Stirring should 
be avoided, otherwise the tem perature rises w ith rap id  boiling of carbon 
disulphide and darkening of the product w ith form ation of im purities. 
The carbon disulphide and  aqueous layers were then  separated  by  de- 
cantation from alum inium  hydroxide, the former being steam  distilled to
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recover the  carbon disulphide. Before distillation i t  is necessary to  add 
10 c.c. of concentrated hydrochloric acid to  prevent foaming. W hen 
carbon disulphide ceases to  come over the  alkyl aryl ketone is left as an  
oily layer. Generally the  crude product is brown and  solidifies on cooling 
a t  room tem perature. After purification th e  carbon disulphide is utilized 
in subsequent preparation.

Discussion.—The optim um  ratios of carbon disulphide and  alum inium  
chloride per mole of acyl chloride have been investigated.

Should a  sm aller q uan tity  of carbon disulphide be used in  the above 
F riedel-C rafts’ reaction, the co-ordinated compound hydrolyses too ener­
getically even on pouring very slowly onto ice, w ith resulting form ation 
of a dark-coloured product. The use of a greater quan tity  of carbon 
diśulphide does no t improve the  colour of th e  ketone to  any  great e x te n t; 
further, the  loss of carbon disulphide during suction and d istillation  is 
also increased.

As indicated in the  previous paper, molecular quantities of alum inium  
chloride and  the acyl chloride should be used for the acylation of benzene. 
In  practice 1-3 mols. of alum inium  chloride were required— i.e., the  reac­
tion is ca ta ly sed ; should a  greater quan tity  be used, the  excess does not 
dissolve in the carbon disulphide and causes trouble in hydrolysis.

(a) Purification o f A lky l A ryl Ketones.—The unreacted acyl chloride in 
the reaction m ixture is hydrolysed u ltim ately  to  free acid which con­
tam inates the  ketone; for removal, the  crude ketone is trea ted  with 
boiling sodium carbonate solution (10 per cent.) and  the soap separated. 
F inally  the  ketone is washed several tim es w ith ho t w ater. In  the  case 
of higher fa tty  acids, as pelargonie, lauric, and  m yristic acids, the  soaps 
are com paratively difficult to  dissolve in w ater and  readily emulsify the 
ketone. The m ost suitable m ethod of purification is to  add to  the  em ul­
sified ketone anhydrous calcium chloride w ith stirring and  allow the m ixture 
to  stand  in a  warm place. The calcium chloride dehydrates and  carries 
down the  soap as a sedim ent. The ketone can then  be separated  by 
decantation.

(b) S&paration o f Resinous and Colouring Substances from  the Crude 
Ketone.—A ttem pts were made to  purify the  crude ketone by  crystalliza­
tion from the usual solvents (alcohol, benzene, petroleum  ether, etc.). 
The product thus obtained showed little  im provem ent w ith regard to  
colour and  m elting point. This m ay be due to  adsorption o f a resinous 
substance by  the precipitating crystals. This resinous substance is 
possibly a neu tra l sulphur compound formed by  in teraction between 
carbon disulphide and  benzene in the  presence of alum inium  chloride. 
(Heinrich Jórg, Ber., 1927, 60/i, 1466.)

(e) Purification by Distillation in  Vacuo.—The distillates are generally 
colourless, bu t in  the  case of m-octyl, n-undecyl, and  w-tridecyl phenyl 
ketones the distillates are fa in tly  coloured pink. The ketone can be 
obtained white on repeated  crystallization from  alcohol. Generally a 
5 per cent, black resinous residuum  rem ained in  the distilling flask which 
residue contains sulphur. Freshly distilled ketones have an  objection­
able odour which can be removed by  washing w ith d ilute sodium hydroxide 
solution. To obtain the  ketones in  a pure s ta te , recrystallization three 
or even four tim es from alcohol is necessary.
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Yield o f Pure Ketones Based on the Weight o f A c id  Chlorides employed.
K etones. %  T heorotical.

n-A m yl phenyl ke tone  . . . . .  80
n-H oxyl p h eny l kotono
n-O cty l p h eny l kotono . 
n-U naeoyl phenyl kotono 
tt-T ridecyl phenyl ketone

86
78
71
69

w-Butyl phenyl ketone was purchased and  purified by vacuum  dis­
tillation .
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D E N S I T I E S  O F  n - A L K Y L  P H E N Y L  K E T O N E S  A G A I N S T  T E M P E R A T U R E S .

Physical Properties o f n-A lkyl Phenyl Ketones.
These are summarized in Table I.
A graph of the  densities of the six ketones against tem peratures is given 

in Fig. 1, the relationship being linear. The following d a ta  were in ter­
polated or extrapolated.
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Table I.

n -B u tv l phenyl ketone, 
C H 3(CH2)2C H 2CO,C0H 0.

n-A m yl phenyl ketone, 1 
CH3(CH2)sC H ,C O ,C ,H 5.

ji-Hexyl phenyl ketone, 
CH2(CH2),C H 2C O ,C ,H 5.

n-O cty l p h eny l ketone, 
C H ,(C H ä),C H 2Ö O ,C ,H 6.

n-U ndecyl phenyl ketone, 
C H3(CH2),CH2CO,CiH 5.

n-T ridecyl phenyl lcotono, 
C H 3(CH2)11C H 2CO,C„H5.

D eterm ined
value.

Values in 
lite ra tu re .

D eterm ined
valuo.

V alues in  
lite ra tu re .

Determ ined
value.

V alues in 
lite ra tu re .

D eterm ined
value.

V alues in  
lite ra tu re .

D eterm ined
v alue .

Values in 
literature.

D eterm ined
value.

Values in 
lite ra tu re .

Boiling p o in t, 0 C. (mm.) 116 (10) 248-5 1 
144-5 (35) 3 
236-238 (7 2 0 )1 
242 12
131-133 (13) 13 
135-140 (25) 17

111-5 (4) 132-134 (14) 8 
258-260 11 
265-2 18 
145-150 (19) 17 
122-124 (15) 18

141 (9) 267 (740) 2 
155 (15) 3 
277 10 
160 (30) 18 
273-275 44

166 (9) 298-300 14 193-194 (9) 201-202 ( 9 ) 8 
222-223(21) 11 
174 (3)'«

194-196 (4)

M elting p o in t, 0 C. - 9 27 27 8- 14 
24-7 16

17 17 2 14 46 14 44-15 47 >■ 14 
45»
46 11

52-53 55-5 44

D ensities, <l\ 0-9731 (19-8) 
0-9045 (30-1) 
0-9566 (39-5) 
0-9561 (40-6) 
0-9479 (50-7) 
0-9407 (59-7) 
0-9393 (61-7) 
0-9234 (81-0)

0-988 (r/2°) 17 0-9567 (26-8) 
0-9527 (31-7) 
0-9467 (39-5) 
0-9450 (41-5) 
0-9380 (50-3) 
0-9308 (59-7) 
0-9288 (61-9) 
0-9148 (80-1)

0-95761 (25) 10 
0-95306 (30) 18 
0-981 (./!») 17 
0-959 (18) 18

0-9517 (21-2) 
0-9393 (38-5) 
0-9231 (59-7) 
0-9076 (80-0)

0-9338 (20-5) 
0-9328 (21-6) 
0-9263 (30-2) 
0-9197 (39-5) 
0-9191 (400) 
0-9109 (01-2) 
0-9025 (62-4) 
0-8890 (80-4)

0-9045 (41-5) 
0-9012 (46-5) 
0-8970 (53-0) 
0-8933 (59-0) 
0-8872 (66-8) 
0-8848 (70-5) 
0-8827 (73-0) 
0-8762 (83-5)

0-87935 (78-5) 7 
0-8969 (52-2) 11

0-8886 (55-0) 
0-8848 (60-2) 
0-8811 (66-2) 
0-8765 (72-5) 
0-8708 (81-2)

R efrac tive  indices, ni> 1-5148 (20) 
1-5109 (30)

1-5152 (19) 3 
1-532 (20) 17

1-5097 (20) 
1-5050 (30)

1-538 (20) 17 
1-516 (18) 18 
1-5178 (13-1) 18

1-5081 (20) 
1-5037 (30-1)

1*505 (?) 10 1-5019 (20) 
1-4977 (29-8)

1-4910 (35) 
1-4890 (40) 
1-4870 (45) 
1-4851 (50) 
1-4831 (55) 
1-4812 (60)

1-47001 (n078-5) 7 
1-4850 (52-4) 44 
1-4815 (n„52-4) 44 
1-4943 (N/J52-4) 44

1-4848 (45) 
1-4828 (50) 
1-4809 (55) 
1-4789 (60) 
1-4769 (65)

C rysta lline  form Liquid Leaflets Leaflets 8 Flakes F lakes C rysta lline  14 F lakes Crystalline 
mass 8- 8

Needles C rystalline 44

Colour Yellowish Yellowish-
w hite

W hite W h ite W hite W hite

Se
m

ic
ar

b-
az

on
e

M elting p o in t, ° C. 166 166 3- 48 
157-157-5 17

132 132 8- 13 
127-128 17

119 118-119 10 133-5 115 14 98 101 75 44

Colour W hite W hite W hite W h ite W hite W h ite

F orm Needles Needles 3 N eedles Needles 8 Needles Needles 10 N eedles Needles F lakes F lakes 44

M elting p o in t, 0 C. 55 52-52-5 3 
51-52 13

52-5 54-5 55 2 53-5 64-5 69-5

o
g

52 13

'y,
O

\ . r.:-0 O , f • i í

Colour W hite W hite W hite W hite W hite W hite

F o rm  | Needles Needles 3- 13 Needles Needles . ' - \  : - . :' 
.

S h o rt
needles

S h o rt
needles

S hort
needles

2 
: 4

-D
in

it
ro

- 
ph

en
yl

hy
dr

- 
az

on
o

M elting p o in t, ° C. i 163-5 166 135 127-128 10 119-5 101-102 98-98-5

Colour O range Orange Orange - , O range Yellowish-
orange

Yellowish-
orango

F o rm  ! S hort 
needles

Fino
needles

Flakes F lakes

1
Pow der Pow der
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T a ble  I I .
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0-9042
0-8894
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0-8918
0-8781

0-9124
0-8852
0-8716

A further graph comparing the effects of the num ber of carbon atom s 
in the  alkyl group on the densities of ketones a t  20°, 60°, and  80° C. is 
given in Fig. 2. The convex curvature shows th a t, on ascent of the 
homologous alkyl phenyl ketones, the  difference of density between 
successive higher members decreases for the tem peratures investigated.

2 4- 6 0 10 12 14- 16
N U M B E R  OF CARBON A T O M S IN THE ALKYL CHAIN

F ia .  4.
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The curves are roughly parallel, and  there is no distinguishable differentia­
tion between even and  odd members in  the chain length.

The variation of refractive indices w ith tem peratures for laurophenone 
and m yristophenone which is linear is shown in Fig. 3, from  which the 
following d a ta  were extrapolated  :—

C A H ^C O .C .H s. C ,3H 27C O ,C ,H 5.
n * > ..............................................  1-4970 1-4942
w g > ..............................................  1-4931 1-4904

The effect of the  num ber of carbon atom s in  the alkyl chain on the 
refractive indices for the  six ketones a t  20° and  30° C. for D line is shown 
in Fig. 4. The curves are again convex towards the  axis, and the differ­
ence of refractive index between homologues decreases on ascent of the 
series. I t  is to  be noted  th a t  the refractive index for the hexyl (6) m ember 
does no t lie on the cu rv e ; th is difference (experim ental value-in terpolated  
value) lies outside the possible experim ental error. This m ember also 
shows slight anom aly in relationship to  other members w ith regard to  its 
density.
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I t  is interesting to  compare the observed da ta  for the  molecular refrac- 
tiv ity  w ith calculated d a ta  using the Eisenlohr and  H ulst values for 
atom ic refractivities.

C .
H
D ouble bond  . 
Oxygen, ketonie

E isenlohr.
2-418
1-100
1-733
2-211

H u lst.
2-590
1-025

T a b l e  II I .

„20 
D  * 4 ° .

n* -  1  I
n* +  2 V

M o l.
w e ig h t.

M o l.
r e fr a c t .,

o b s.

M ol.
re fra c t.,

c a lc .°

O b s .-
Calc/*

M o l.
re fra c t.,

c a lc .6

O b s .-
C a lc .6

C ,H u C O ,C ,H ,  . 
O .H „ C O ,C ,H ,  .
o , h J7c o , c #h ,  .
C jjH u C O .C .H , .
^ u H lTC O ,C ,H , .

1-514 8
1-5097
1-50 S1
1-50 19
1-4812*°°
1 -1 7 S 9 " *

0-972S
0-9619
0-9526
0-9342
0-S918*00
0-8852*00

0-30988
0-31078
0-31297
0-31585
0-31923
0-31302

16 2 -11
17 6 -12
19 0 -14
2 18 -17
260-21
2SS-25

50-231
54-734
59-507
68-908
83-070
92-327

49-408
51-026
58-644
67-880
8 1-7 3 1
90-970

+  0-826 
+  0-708 
+  0-863 
+  1-028 
+  1-336 
+  1-357

50-250
54-890
59-530
68-810
82-730
92-010

- 0 - 0 1 6  
- 0 - 1 5 6  
-0 - 0 2 3  
+  0-098 
+  0-340 
+  0-317

°  E ise n lo h r ’s  v a lu e s  f o r  C , IT, O , an d  d o u b le  b o n d s .
6 H u is t ’ s  v a lu e s  f o r  0  a n d  I I  a n d  E ise n lo h r ’s  v a lu e s  f o r  O an d  d o u b le  b o n d s.

Here the agreem ent between experim ental and calculated values is 
excellent, and  is a criterion of the pu rity  of the compounds.

Referring to  the  classical work of Sabatier and  Mailhe (be. cit.), different 
ketones were prepared by passing benzoic acid and  a corresponding fa tty  
acid in  the vapour phase through manganous oxide a t  a tem perature of 
400-450° C. They claimed th a t the  w-octyl phenyl ketone had  melting 
poin t 46° and  boiling point 298-300° C .; the  semicarbazone m elted a t  
115° C. These results are no t in agreem ent w ith our experim ental facts, 
further, both  the melting point and  boiling po in t of the  ketone which 
Sabatier and Mailhe obtained are similar to  benzophenone (m.p. 48°, 
b.p. 305°), although benzophenone semicarbazone has m.p. 164°.

The carbon and hydrogen determ inations are given below.

C .H jC O .C .H s C, 81-50 (T heory 81-43) CeH 17CO,C„H5 C, 82-39 (Theory 82-51)
H , 8-09 (T heory 8-70) H , 10-36 (Theory 10-16)

C6H u C O ,C ,H 5 C, 81-61 (T heory 81-77) C n H ^ C O .C .H j C, 82-57 (T heory 83-01)
H , 9-32 (T heory 9-16) H , 10-99 (T heory 10-84)

C ,H u CO,CeH 5 C, 81-98 (T heory 82-05) C10H 27CO,C6H S C, 83-28 (T heory 83-26)
H , 9-76 (T heory 9-54) H , 11-31 (Theory 11-19)

The authors are indebted to  Mr. J .  Khalili, B.Sc., for experimental 
work relating to  the melting points, derivatives, and  refractive indices of 
certain  ketones and hydrocarbons.

Hydrogenation of A lky l A ry l Kebnes.
(1) Reduction by Zinc Amalgam .—Zinc foil cu t in to  small strips was 

left for 1 hour w ith frequent shaking in contact w ith an equal weight of 
5 per cent, aqueous mercuric chloride solution. The solution was then 
poured off and  the zinc amalgam washed w ith fresh water.

Conical flasks fitted  w ith  ground jo in t reflux condensers were used. 
To the m ixture of 100 c.c. concentrated hydrochloric acid 200 c.c. w ater 
and  150 grams of zinc am algam ; half mole of alkyl ary l ketone was
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added, and the  whole boiled vigorously; 50 c.o. concentrate hydrochloric 
acid were added hourly until a to ta l of 400 c.c. acid had  been employed. 
H ydrogen is evolved only a t  the  boiling point, and the reaction was 
allowed to  proceed u n til the  zinc was practically dissolved. The oily 
layer was separated, washed several times w ith ho t water, dried over 
calcium chloride, and distilled in  vacuo. Generally, yields of 65-75 per 
cent, of hydrocarbons, boiling w ithin a range of 6° C., were obtained. The 
residues obtained on distillation were of high boiling point and of high 
viscosity. The oils partly  crystallized on keeping. The constitution of 
these oily residua has no t been investigated ; they  are probably pinacones 
the form ation of which is favoured by th is m ethod of reduction.

The hydrocarbon was purified by heating for some hours w ith freshly 
cut sodium a t  160° C. (approx.), then  cooled and distilled in  vacuo in 
contact w ith the m olten sodium. A gum m y residue (about 2-3 per cent.) 
rem ained in the flask. The distillate was redistilled in  vacuo and the 
fraction, b.p. range no t exceeding 1° C., collected.

Yield of the  different alkylbenzenes based on weight of ketones used

H ydrocarbons. %  Yield theoretical.
n-A m ylbenzeno . . . . . .  58
n-H exylbenzene . . . . .  50
n-H  opt ylbenzene . . . . .  53
?i-Nonylbenzene . . . . .  01
n-D odecylbenzene . . . . . 41
n-Totradecylbenzono . . . . .  39

For efficient hydrogenation the ketone should be pure and sulphur 
free, and repeated distillations in  vacuo and repeated crystallizations 
(frequently four recrystallizations) are necessary.

(2) Catalytic Hydrogenation.—The ketones in  alcoholic solution were 
hydrogenated to  corresponding alkylbenzenes under a  pressure slightly 
above atm ospheric in  the presence of palladium  deposited on animal 
charcoal. A stationary  apparatus was designed for this purpose. All 
connections were fitted w ith ground joints, and rubber tubing was used 
only to  connect the hydrogen cylinder to  the safety device and  the 
apparatus.

There were four Drechsel bottles of 125 c.c. capacity, of which two 
contained alkaline pyrogallol (nearer to  the  hydrogen cylinder), and the 
other two, concentrated caustic soda. The drying tube contained calcium 
chloride and  soda lime and was 4-inch in  diam eter and  2  feet in length. 
Between the reaction flask and the drying tube there was an  inclined 
m ercury m anom eter in which the maximum pressure of hydrogen could 
be read to  7 cm. above atmospheric. The hydrogenation flask was 1- or
2 -litre capacity, fitted w ith an  interchangeable m ultiple adapter, drop­
ping funnel, stirrer sleeve, and a special link stirrer w ith gland fittings. 
The stirrer had an ordinary paddle a t  the end and two link paddles attached  
a t  3 inches above the fixed paddle, the former being used for distribution 
of the catalyst in the medium and  the la tte r for the spraying of the  liquid. 
The stirrer sleeve had a side-tube w ith a stop-cock, and was used as a gas 
outlet. Brass gland fittings were used. The gland was packed w ith felt 
washer or asbestos string lubricated with soft wax, and incorporated an 

N N
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alum inium  pulley m ounted by means of a ball race. The stirrer was 
locked to  the  pulley bv  means of cork.

Animal charcoal obtained commercially m ay contain traces of metallic 
sulphide which render palladium inactive. To remove this im purity, the

JU , SHEN, AND WOOD : SYNTHESIS AND

T H E  S T I R R E R  G L A N D .
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charcoal was boiled w ith dilute hydrochloric acid for a few m inutes, filtered 
by suction, washed several times w ith h o t water, and dried. Finally, it  
vTas heated  strongly in  a crucible to  remove any volatile m atter.

10 grams of purified anim al charcoal were suspended in 350 c.c. of 
distilled w ater in the 1-litre hydrogenation flask. The stopcock in the 
side tube of the stirrer sleeve was opened and hydrogen was passed in order 
to  displace all air in  the apparatus. The stopcock was closed and  the 
pressure of hydrogen allowed to  rise to  7 cm. Hg, above which hydrogen 
will escape from the safety device adjacent to  the  cylinder. The stop­
cock of the drying tube -was closed, the hydrogen supply cut off, and  the 
m anom eter then  indicated whether the  pressure rem ained constant w ithin 
the apparatus. Slight leaking through the stirrer gland was sometimes un­
avoidable. On release of the pressure, hydrogen was passed continuously, 
w hilst a solution of 0-5 gm. palladium chloride in 100 c.c. of 0-liY-hydro- 
chloric acid was gradually run into the flask from a  dropping funnel. After 
closing the gas outlet stopcock, spraying wras begun, and the hydrogen 
pressure adjusted  to  about 5 cm. Hg. Reduction began immediately. 
Subsequently the catalyst was filtered on a Buchner funnel, washed free 
from acid, then twice w ith alcohol and  once w ith e th e r ; it  was transferred 
to  a desiccator, which was evacuated and kep t in the dry  condition until 
ready for use.

For hydrogenation, 50 grams of pure ketone dissolved in  S00 c.c. absolute 
alcohol were introduced into a 2-litre flask, together with 5 gm. of the 
palladium  deposited charcoal (equivalent to  0-25 gm. PdCi2). The pro­
cedure of hydrogenation was similar to  th a t for preparing the catalyst, the 
tim e required for completion of hydrogenation being generally from 20 to 
30 hours. The catalyst was removed and the filtrate distilled on a  water- 
bath  to  recover the alcohol.

The residuum  was distilled in  vacuo, the hydrocarbon being subsequently 
purified w ith sodium and redistilled.

The recovered catalyst was not suited for further use in hydrogenation, 
for its activ ity  was considerably decreased.

w-Hexyl-, n-hcptyl-, w-nonyl-, and n-dodecyl-benzenes have been pre­
pared by this method. Excellent yields and very pure products for the 
first three hydrocarbons have been obtained.

Many difficulties have been experienced in hydrogenating laurophenone. 
The above procedure failed and was modified. Hydrogen pressure of 
7 cm. H g was m aintained throughout the hydrogenation instead of 5 cm. 
H g employed in other cases. H alf the am ount of the  catalyst was added 
in  portions on subsequent days. Although the difficulties in carrying out 
the  hydrogenation were overcome by these modifications, ye t the yield 
was low.

Yield of purified hydrocarbons based on the weights of ketones used :—

H ydrocarbons. %  Yield theoretical. 
95 
93 
92

n-H exylbenzene
n-H eptylbenzene
n-N onylbenzene
n-Dodecylbcnzeno 76

Traces of sulphur compounds present in the  m ixture stop the hydro-
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genation completely. The ketones should be distilled in  vacuo and re- 
crystallized several times from alcohol (cf. Clemmensen’s method) and 
tested  for sulphur. No lubricant was used for glass joints and for gland 
fittings; a  sulphur-free soft wax was used. To obtain  efficient spraying, 
the level of the solution should be ju st below the top of the link paddles.

T E M P E R A T U R E S , X .

F ig . 5.
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Physical Properties of Hydrocarbons.
Various physical properties of the  hydrocarbons so prepared have been 

determ ined, and  are tabulated  and  compared w ith the  values given in  the 
literature (Table IV).



The densities of six w-alkylbenzcncs plotted against tem peratures is 
given in K g . 5 ; change of density w ith tem perature is linear of course. 
The following da ta  were interpolated from this graph :—
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T a b l e  V.

C ^ n .C .H  (.

ftqWo BtU ibjCjIT,. C,H1„C .U I. c u n...c .n ,.

10° c . 0-8695 0-8676 0-8666 0-8653 0-8638 0-8634
20° C. 0-8G18 0-8600 0-8592 0-8582 0-8568 0-8566
70° C. 0-8230 0-8217 0-8222 0-8224 0-8220 0-8225
95° C. 0-8038 0-8025 0-8038 0-8044 0-8047 0-8056

These da ta  are given in Fig. 6, which shows the effect o f the  num ber of

N U M B E R  OF C A R B O N  ATOM S IN T H E  ALKYL CHAIN

F ig . 6 .

D E N S I T I E S  O F  7 1 - A L K Y L  B E N Z E N E S  A G A I N S T  C H A I N  L E N G T H .

carbon atom s in  the alkyl chain on the densities a t  the  four tem peratures. 
The longer the chain attached  to  the  benzene nucleus the lower is the 
density a t lower tem peratures (below 50° C.). This effect diminishes with 
increase of the chain length. For higher tem peratures (above 70° C.), 
however, increase of chain length causes very little  change in density, 
and a t 70° C. the six hydrocarbons have practically the same density.
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A t still higher tem peratures (above 90° C.) increase of chain length, on 
the  contrary, causes increase in density.

Comparison of Fig. 2 (ketones) and Fig. 6 (hydrocarbons) (cf. also 
Tables I I  and V) for densities and  chain-length relationships shows how 
widely the two homologous series differ. Fig. 2 shows th a t  density with 
increase of num ber of carbon atom s decreases rapidly, which is not the
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case w ith the hydrocarbons. Moreover, the densities of the  ketones for 
all tem peratures investigated are greater th an  those of the hydrocarbons.

The variation of refractive indices a t  different tem peratures is shown 
as Fig. 7, the relationship also being linear. The effect of the  num ber of 
carbon atoms in  the  alkyl chain on the  refractive index for D line a t  20°, 
30°, 35°, and 40° C. (given in  Table IV) is p lo tted  in  Fig. S. The 
decrease in refractive index caused by the increasing chain length diminishes 
on ascent of the series. The curves are practically parallel, and w hatever 
stereochemical structure these alkylbenzenes possess there is no apparent 
differentiation into even and odd members. In  Table V I the experi­
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m entally  determ ined and calculated values of the molecular refractivity  
are compared.

T a b l e  V I .

..2 °.
7' d 4°-

n* -  1  I
7i% - f  2 * d '

M ol.
w e ig h t.

M ol.
r e fr a c t .,

obs.

M ol.
r e fr a c t .,

ca lc .°

O b s .-
C a lc A

M ol.
re fra c t.,

calc.^

O b s .-
C a lc A

c , n „ , c . r r ,  .

O tI T ^ .C J I ,  . 
O . I l j . A H ,  . 
O u ï ï ^ C J I ,  . 
0 | 4H ,9,0 eH # .

1-4920
1-4902
1-4888
1-4863
1-4 8 17
1-4844

0-8618
0-8600
0-8592
0-8582
0-8568
0-8566

0-33663
0-33632
0-33579
0-33472
0*83434
0*33424

148 -13
16 2-14
176*16
204-19
216-23
271*27

49-865
54-530
59-154
68-348
82*321
91-672

49-397
54-015
58-633
67-869
81*723
90-959

+  0-468 
+  0-515  
+  0-521 
+  0-479 
+  0-601 
+  0-713

50-089
54-729
59-369
68-649
82-569
91-849

- 0 - 2 2 4
- 0 - 1 9 9
- 0 - 2 1 5
- 0 - 3 0 1
- 0 - 2 4 5
- 0 - 1 7 7

a E ise n lo h r ’s  v a lu e s  f o r  C , IT, an d  d o u b le  b o n d s .
* H u ls t ’s  v a lu e s  f o r  0  an d  I I  a n d  E ise n lo h r ’s  v a lu e s  f o r  d o u b le  b o n d s.

I t  is to  be noted th a t all the  values of observed-a are positive and all 
the values of observed-b are negative; in  both cases, however, these

N U M B E R  OF CARBON A T O M S  JN THE ALKYL C H A IN
F i g . 8 .

R E F R A C T I V E  I N D I C E S  O F  ? l - A L K Y L  B E N Z E N E S  A G A I N S T  C H A IN  L E N G T H .

differences range about a mean bu t different value. The calculated value 
for the phenyl group (benzene nucleus) is based on the refractivities for 
GO, 5H, and  three double bonds, and also on the sta tem ent th a t  ring 
closure affects the  molecular refractiv ity  b u t slightly. I t  would seem, 
from a  consideration of the sign of the  differences obtained, th a t  a better 
value for the refractivity  of the phenyl group could be obtained from an 
experim entally determ ined average value for th is group—-viz., from a 
large num ber of refractive indices of arom atic compounds. Still the  
differences are only a small percentage of the molecular refractiv ity  in 
each case. The using of H u lst’s values for carbon and hydrogen gives 
results in  better agreement w ith the observed values. The Abbe Re- 
fractom eter a t  constant tem peratures was used in these determ inations.
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K urtz and W ard (J . Frank. Inst., 1936, 222, 563) calculate the  refractive 
intercept (the intercept on the  ordinate axis of a  p lo t of it™ against d f)  
of the arom atics as 1-0627 and  of the paraffins as 1-0461. They propose

the  refractive intercept, b — n  — The values of b in  the  present

investigation are :—

CsH n ,C ,H 5 . . . 1-0611 C ,H 13,C8H 5 . . . 1-0572
C ,H 13,C ,H 5 . . . 1-0002 C ,,H 25,C ,H 5 . . . 1-0563
C ,H 151C ,H 5 . . . 1-0592 C14H 23iC6H 5 . . . 1-0561

I t  is clear, w ith regard to  this physical property, th a t  the  value regularly 
and consistently diminishes as would be expected, b u t the phenyl group

T E M P E R A T U R E S , ° C

F ig . 9.
V I S C O S I T I E S  O F  7 1 - A L K Y L  B E N Z E N E S  A G A I N S T  T E M P E R A T U R E S .

predom inantly influences the  value even when the chain is long (C14). 
The value never approaches th a t  for paraffins.

Comparisons of Fig. 4 (ketones) and Fig. 8 (hydrocarbons) (cf. also 
Tables I  and  IV) shows the influence in  the  visible region of the  absorption 
band of the carbonyl group in raising the refractive index, the  molecular
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the  alkylbenzenes of increasing chain length corresponding to  carbon 
atom s 5, 6, 7, 9, 12, and 14, bu t i t  does no t indicate viscosities of suc­
cessive members. This la tte r point for four definite tem peratures—viz. 
20, 37-8, 50, and 9S-90 C.—is given in Fig. 10, and  i t  is interesting to  note 
the  great effect of chain length in  change of viscosity w ith respect to  
tem perature. For amylbenzene the change of viscosity between 20° 
and 98-9° C. (left-hand side of diagram) is no t more th an  1 centistoke, 
whilst for tetradecylbenzenc (right-hand side of diagram) i t  is more th an  
7 centistokes. F urther, the coefficient of change of viscosity w ith chain

refractiv ity  being, as would be expected, alm ost identical for ketones and 
hydrocarbons (cf. Tables I I I  and VI).

The viscosities in centistokes of the  hydrocarbons p lo tted  against 
tem peratures are given in Table IV  and Fig. 9. The diagram  obtained is 
typical of a series of normal homologues—ascent of the  series causing in ­
crease of viscosity. The coefficient of change of viscosity -with tem perature 
increases as the  series is ascended. The graph indicates the  viscosities of

98 9 ’C.
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length is smaller a t  the higher tem peratures and increases w ith decreasing 
tem perature.

The carbon and hydrogen determ inations are as follows :—

C5H 11;C0H 5 C, 89-09 (T heory 89-11) C9H 18,C0H 5 C, 88-05 (Theory 88-15)
H , 10-86 (T heory 10-89) H , 11-78 (Theory 11-85)

C ,H 1S>C ,H 5 C, 88-91 (T heory 88-81) C12H „ ,C 6H 5 C, 87-70 (Theory 87-72)
H , 11-30 (T heory 11-19) H , 12-37 (T heory 12-28)

C ,H 15,C„H5 C, 88-64 (T heory 88-55) C14H„s,CeH 5 C. 87-62 (Theory 87-50)
H , 11-58 (Theory 11-45) H , 12-50 (Theory 12-50)

5 3 0  - JIT, SI IEN, AND WOOD : SYNTHESIS AND

S u m m a r y .

(1) Six n-alkyl phenyl ketones (alkyl group : C4, C5, CG, Cg, Cu , and 
C13) were prepared by Friedel-C rafts’ reaction in carbon disulphide solu­
tion a t  5-10° C. Yield of the products decreases on ascent of the series 
(80-69 per cent.). The ketones can only be obtained in  pure condition 
by repeated distillations in  vacuo and  repeated recrystallizations. The 
quantities of ketones obtained ranged from 800 to  1500 grams.

(2) Change of density of the  ketones is stric tly  linear w ith respect to  
tem perature. Increase of the chain length decreases th e  density.

(3) Change of refractive index of the  ketones is also linear w ith respect 
to  tem perature. Increase of the  chain length decreases the refractive 
index. Still the  influence of the  absorption bands of the  phenyl and 
carbonyl groups is persistent. Good agreement was obtained between 
observed values and calculated values for molecular refractivity.

(4) Three derivatives (semicarbazone, oxime, and 2 : 4-dinitrophenyl- 
hydrazone) were prepared for each ketone, and the melting points are 
recorded. The melting points of the  derivatives show irregularity on 
ascent of the  homologous series; the melting points of the derivatives 
p lo tted  against the  num ber of carbon atom s do no t give a smooth, b u t 
an  irregular, curve.

(5) Boiling point of the ketones increases on ascent of the  series, b u t 
the  m elting point is irregular, and i t  is necessary to  consider high (C8) 
and  higher members before any sign of regularity  appears.

(6) Six corresponding w-alkylbenzenes (alkyl group : C5, C6, C7, C9, 
C12, and C14) were obtained by hydrogenating the ketones. H ydro­
genation was effected by  the  Clemmensen’s and  the  palladium  catalytic 
methods. Clemmensen’s m ethod gives a poor yield (39-58 per cent.). 
Excellent yields have been obtained by  the catalytic m ethod (92-95 per 
cent.). The ketones used should be pure and sulphur free in both  cases.

(7) The experim entally determ ined linear relationship between density 
and  tem perature for all the six hydrocarbons is given. Increase of chain 
length decreases the  density for tem peratures below 50° C .; the  effect 
diminishes when the  tem perature is increased and a t 70° C. the  hydro­
carbons have practically the same density. A t still higher tem peratures 
(above 90° C.) the  reverse is th e  case.

(8) Change of the refractive index of the  hydrocarbons is also linear 
w ith respect to  tem perature. Increase of chain length causes a  decrease 
in refractive index. Good agreement between observed and calculated
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values for molecular rofractivity was obtained, especially when H u lst’s 
values of atom ic refractivities for carbon and hydrogen were used.

(9) Both boiling points and melting points increase on ascent of the 
series.

(10) Increase of chain length increases the viscosity of the  n-alkyl- 
benzenes. This increase is more enhanced for the higher members than  
for the  lower, and for the lower tem peratures than  for the higher.

(11) Critical solution tem perature in  aniline increases as the chain 
length increases.

Department of Oil Engineering and Refining,
The University,

Edgbasion,
Birmingham, 15.
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OBITUARY.

S i r  R o b e r t  A b b o t t  H a d f ie l d , B art., died a t  his home in  K ingston, 
Surrey, on 30th September. He was an  H onorary Member of the  In stitu te , 
having been elected in  1929 in recognition of his distinguished services to  
m etallurgy, and in  particu lar for his discovery and  developm ent of the 
special alloy steels which find extensive application in  petroleum  technology.

Sir R obert, who was chairm an and managing director of Messrs. H ad- 
fields, L td ., Sheffield, and  occupied a prom inent position in  industrial 
circles for m any years, was bom  in Sheffield on 28th November, 1858. 
H e entered the works of his father, a sm all steel foundry a t  Attercliffe, 
and  pursued a  course of practical train ing in m etallurgy and engineering. 
E arly  in  life he was a ttrac ted  by the possibilities of alloy steels, and  a t  
the age of 22 had  no t only produced manganese steel, bu t had studied  its 
hea t trea tm en t. On the death  of his fa ther in 1888 Sir R obert took over 
the  m anagem ent of the  Attercliffe works. The company rapidly  expanded, 
and  new works were commenced in 1S97 a t Tinsley, Sheffield. Sir R obert 
continued as chairm an of the com pany throughout his life, m aintaining a 
close personal in terest in all its activities un til a year or two before his 
death .

In  the field of m etallurgy Sir R obert will chiefly be rem em bered for his 
researches on manganese steel; on low-hysteresis silicon steel for tran s­
formers and electrical p la n t; and for heat-resisting steels of various types. 
In  the  course of his researches he gathered round him a  team  of m eta l­
lurgists, chemists and  engineers who, under the  inspiration of his leader­
ship, proved distinguished and energetic co-workers. In  collaboration 
w ith Dr. S. A. Main, Sir R obert presented a  paper on “ The Use of Steel 
in the  Oil Industry  w ith a Special Reference to  H eat-R esisting Steels ” to  
th e  Second In ternational Drilling Congress in  Paris, 1929.*

During his long career Sir R obert presented over two hundred contribu­
tions to  the  Proceedings of learned and  technical societies and institu tions 
in this country and abroad. His earliest papers were the classical researches 
on  iron-m anganese and  iron-silicon alloys, presented to  the  In stitu tion  of 
Civil Engineers and the Iron & Steel In s titu te  in 1888 and 1889. Sub­
sequent papers dealt 'with alloys of iron w ith chromium, aluminium, 
tungsten and copper, "with hardness and im pact testing. In  la te r years he 
devoted considerable a tten tion  to  the history  of m etals, and  i t  was largely 
owing to  his p a tien t historical research th a t the  m etallurgical work of 
F araday  was made known to  the  world a t  the  tim e of the F araday  
C entenary in  1931.

Sir R obert was knighted in 1903 and created a  baronet in 1917. He 
was elected F.R .S. in  1907, and  received the degrees of the  Universities of 
Oxford, Sheffield, and  Leeds. H e was awarded the A lbert Medal of the 
Royal Society o f A rts in  1935. Decorations of the highest order were 
conferred upon him  by  governm ents and  scientific bodies all over the 
world— in the  U nited States, France, Norway, Sweden, Ita ly , Japan , and 
U.S.S.R.

* Journ . In s t. Pet. Pcch. 1929, 15, 611—633.

SIR ROBERT ABBOTT HADFIELD.
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1432.* Recent Developments in South M id-Continent. L . W . M acN aughton. B ull. 
A im r.  Assoc. Petrol. Geol., 1940, 24, 1025-1032.—-The South  M id-C ontinent occupies 
m ore th a n  250,000 sq . m iles, an d  includes A rkansas, sou th -easte rn  N ew  Mexico, and  
a ll of M ississippi, L ouisiana, an d  T exas, excep t th e  G ulf Coast.

Tho m ore im p o rtan t developm ents wero in  M ississippi,N ew  Mexico, an d  particu la rly  in 
W est Toxas. B y  m ajo r extensions to  old fields, presence of tho  deeper Perm ian  “ p ay  ” 
in  tho  N o rth  Cowden field, a n d  tho  discovery of m ore p roduction  from  th o  O rdovician, 
W est Toxas was m uch  th o  m ost im p o rtan t d is tr ic t in  th e  Sou th  M id-C ontinent area.

A period of decreasing reserves, however, ensued in  1939, since p roduction  exceeded 
add itions to  reserves represen ted  by  new  discoveries. More th a n  500 m illion  b rl. 
of crude oil cam e from  th o  Sou th  M id-Continont a rea  in  1939 ; now fields rep laced  loss 
th a n  ono-th ird  of th is  p roduction . G. S. S.

1433.* Developm ents in W est Texas and South-E astern  New Mexico during 1939.
D . M. Secor, W . C. F ritz , an d  W . W . W est. B ull. Am cr. Assoc. Petrol. Geol., 1940, 
24, 1033-1043.— Tho resu lts  of d rilling  in  1939 led  to  im p o rtan t extensions to , and  
linking of, p roductive  fields. N ino now pools wero discovered in W est Toxas ; two of 
those produced from  th e  O rdovician, tw o from  th o  P onnsy lvan ian , an d  five from  tho  
P erm ian . In  so u th -eastern  Now Mexico, of 648 wells drillod, 551 wero com pleted  as 
oil wolls and  tw elve as gas wells. F ive  now pools wore discovered, a ll producing from 
P erm ian  rocks.

M ore th a n  100 m illion brl. wero o b ta ined  from  tho  tw o d is tr ic ts  in  1939, an d  there  
a re  indications th a t  reservos m ay  bo expoctod to  bo m ate ria lly  g roater th a n  h itho rto  
oxpocted. G. S. S.

1434.* Developments in North and W est-Central Texas, 1939. K . A. M ygdal. B ull. 
Am cr. Assoc. Petrol. Geol., 1940, 24, 1044-1061.— A t least 90%  of th o  to ta l  p roduction  
of th is a rea  to  d a te  lias como from  tho  m ajo r positivo s tru c tu ra l foatures, th o  E lectra , 
M uenster, an d  Bond arches.

I t  is likely th a t  im p o rtan t oilfields w ill continuo to  bo discovered along tho  crests 
of those features, b u t increased  a tte n tio n  is being given to  th o  bordering basins, 
especially th o  F o rt W o rth  syncline. F rom  th is  liugo depression, five now fields were 
found in  1939, rep resen ting  as a  group tho  m ost im p o rta n t of tho  now discoveries for 
th e  year.

Now discoveries, im p o rtan t ex tensions, a n d  now' p ay  zones a re  lis ted  in tab u la r  form . 
Discussion is lim ited  to  tho  significant geological a n d  econom ic deductions w hich can 
bo d raw n  from  those discoveries and  from  th o  im p o rtan t d ry  holes.

D rilling  w as active  th ro u g h  1939, an d  was increasing  a t  i ts  close. Tho to ta l  num ber 
of wells drillod in tho  N o rth  Toxas d is tr ic t declined, th o u g h  thoro w as a  m oderato  
increase in tho  w est-cen tra l d is tr ic t. No im p o rtan t change occurred in  th e  to ta l  p ro ­
duction  figures for c ith e r d is t r ic t ; d rilling  an d  product inn figures a re  furnished.

G. S. S.

1435.* Developments in E ast Texas during 1939. H . J .  M cLellan a n d  E . A . W end- 
lan d t. B ull. Am cr. Assoc. Petrol. Geol., 1940, 24, 1062-1068.— D uring  1939 less d ril­
ling  w as carried o u t in  E a s t Texas th a n  a t  an y  tim e since tho  discovery of th o  E a s t 
Toxas field ; one sm all oilfield an d  ono sm all oil- a n d  gas-fiold wero discovered during 
th o  year. F rom  new d ep th s in  th ree  old gas-fields, gas an d  d is tilla to  p roduction  was 
obtained.

Few im p o rtan t ex p lo ra to ry  te s ts  were drilled, an d  in  m ost fields only ro u tin e  develop­
m en t occurred. On 1st Ja n u a ry , 1940, th ere  wore forty-fivo active  operations, th ir ty -  
six  of w hich wore in  proved  areas an d  nine were exp lo ra to ry  tes ts .

Briof reference is m ade to  th o  new fields a n d  producing areas, an d  to  th o  field 
developm ents an d  m ore im p o rtan t exp lo ra to ry  te s ts . G. S. S.

I486.* Developments and Status of Oil Reserves in South Texas, 1939. L . B. H erring . 
B ull. Am er. Assoc. Petrol. Geol., 1940, 24, 1069-1078.—T he Sou th  Toxas a rea  is d ivided 
in to  th ree  d is tric ts , San A ntonio, Laredo, an d  Corpus C hristi. T he form er includes

Geology and Development.
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all pre-Eocone production , th o  L aredo a ll Eocene p roduction , and  th e  Corpus Christi 
d is tric t a ll post-Eoeono production . T hey  also have  d is tin c t typos of crudes an d  in  
m ost instances d is tin c t types of accum ulation .

T h ir ty  new  pools were added du ring  1939, b u t  no m ajo r discovery is know n to  have 
rc su lto d ; fifteen wero gas wolls an d  fifteen wore oil w ells. D a ta  on these  pools aro 
supplied  in  tab u la r  form .

I t  is estim a ted  th a t  79 m illion b rl. of crude oil a n d  condonsato woro discovered in 
1939. Oil reserves to ta l  1260 m illion b rl., which, based on tho  previous y ea r’s p ro ­
duction , are equ ivalen t of 15-5 y ears’ supply . P resen t reserves are  300%  m ore th a n  
on  1st Jan u a ry , 1934. G. S. S.

1437.* Review of Developments in  1939, Gulf Coast of Upper Texas and Louisiana.
O. L. B race. Bull. Am cr. Assoc. Petrol. Geol., 1940, 24, 1079-1091.— D evelopm ents in  
th is  a rea  during  1939 have show n lit t le  im p o rtan t change from thoso  of previous years. 
Discoveries h av e  sligh tly  decreased in  num ber, a to ta l  of th ir te en  for Louisiana and  
ton  for Toxas being reco rded ; th o  q u a lity  of discovery has, m oreover, g rea tly  d e ­
preciated . I t  is p robab le  th a t  no m ore th a n  th ree  or four of thoso fiolds w ill u ltim ate ly  
reach m ajo r im portance.

I n  dotailod descrip tions of th e  discoveries, i t  is po in ted  ou t th a t  a  large num ber of 
th e  now fiolds are of th o  low relief, fau lted  typo  ; thoso have  subsequen tly  becom e an  
increasingly im p o rtan t source of new' reserves.

A no tab le  featu re  of th e  y ear has been th e  developm ent of im p o rtan t oil-bearing 
horizons on tho  flanks of old p roducing fiolds. G. S,' S.

1438.* Developments in  Southern A rkansas and N orthern Louisiana during 1939.
W . B. W eeks an d  J .  Purzer. B ull. Am cr. Assoc. Petrol. Geol., 1940, 24, 1092-1099.—  
P roduction  for Southox'n A rkansas an d  N o rth e rn  Louisiana during  1939 was only 
sligh tly  less th a n  th a t  for th e  previous year, viz. : 1038, 46,900,165 brl., 1039, 
46,608,465 brl.

I n  Southern  A rkansas th o  m ain  ob jec t of p rospecting  cen tred  on th e  Sm ackover 
lim estone. In  N o rth e rn  Louisiana tho lower Glen R ose an d  C otton Valley form ations 
gave rise  to  increased ac tiv ity . An analysis of w ild-cat wolls show ing th o  doepost 
form ations te s te d  is given in  tab u la r  form .

O th er tab u la r  m a tte r  furnished ind icates d ry  holes d rilled  during  1939 which aro 
considered im p o rtan t in  hav ing  assisted  in  estab lish ing  th o  lim its of th o  Sm ackover 
lim estone producing tren d , th o  lim its of possible p roducing area  w ith in  th o  C otton  
Valloy section ; o r have provided tecton ic  o r stra tig rap h ic  d a ta  n o t previously  available.

”g . S. S.

1439.* Developm ents in Rocky M ountain Region in 1939. C. E . D obbin. B ull. 
Am cr. Assoc. Petrol. Geol., 1940, 24, 1100-1111.—T his region in  1939 h ad  no  re la tive ly  
im p o rtan t discoveries in unproved areas. I n  certa in  old fields, however, several 
discoveries wero m ade, including : (1) a  w idespread a n d  ra th e r  prolific oil zone in  tho 
M innolusa sandstone (Ponnsylvanian) in  tho Lanco Creek field, W yom ing; (2) th e  
developm ent of deepor oil zones in  th o  Tensleep sandstone  (Ponnsylvanian) in  th e  
W ertz  field, W yom ing; an d  (3) th o  finding of oil in  th e  second sand  of th e  D ak o ta  
group (Up. Cretaceous) in  tho  F o rt  Collins field, Colorado.

Im p o rta n t extensions wroro m ade to  tho  C ut B an k  a n d  N o rth  C ut B an k  fields, 
M ontana, th o  Lanco Creek field, W yom ing, an d  th e  W ilson Creek field, Colorado. A t 
th o  n o rth  end of th o  m ain  oil-producing p a r t  of th e  C ut B ank  field an d  dow n dip sligh tly  
from  th ree  neighbouring oil wolls, th e  S u n b u rs t S and  y ielded th o  largest gas well y e t 
found in  M ontana. T his had  an  estim a ted  in itia l p roduction  of 80 m illion  cu. f t. per 
day . G. S. S.

1440.* Significant Developments in  California, 1939. E . R . A tw ill. B ull. Am cr. 
Assoc. Petrol. Geol., 1940, 24, 1112—1125.— F o u r new oilfields w'ero discovered in Cali­
fornia du ring  1939. T hey aro a ll s itu a te d  in  th o  c en tra l p a r t  of th e  San Jo aq u in  
Valloy : N o rth -E ast Coalinga, Palom a, S tra n d ,a n d  Sou th -E ast M t. Viow'. To da te , 
one only, N o rth -E ast Coalinga, has been defin itely  estab lished  as a  m ajo r field.

Tho N ortli-E ast Coalinga field produces from  200 f t .  of con tinuous G atchell oil sand
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(Middlo Eocone) a t  a  to ta l d ep th  of 8237 f t. Tho in itia l production  ra te  was 4225 h rl. 
p e r day . S tru c tu ra lly , th e  field is a  long  sou th -eas t p lung ing  fold (Coalinga an tic line), 
hav ing  a definite bow on its  e as t flank. Tho fiold will p robab ly  includo 1200 acres and  
havo an  u ltim ato  production  of 100 m illion hrl. of oil.

Palom a ranks as second in im portance of th e  now fiolds, an d  appears likely to  becom e 
ono of m ajo r p roportions. S tru c tu ra lly , th e  field is p robab ly  ro la ted  to  Coles Lovce 
(Stevens zone, U pper Mioeone). In itia l p roduction  w as 2280 brl. por day.

Tho S tran d  also produces from  th o  up p er p a r t  of th o  S tevens zono, a n d  gave an  
in itia l p roduction  of 1306 hrl. per day . T he stru c tu ro  is a  sm all flat an tic line, ap prox i­
m ate ly  300 acros in e x te n t. P roduction  m ay  u ltim ate ly  to ta l  10 m illion brl. from  tho 
sands know n a t  p resen t.

S ou th -E ast Alt. View gots its  p roduction  from  a  non-m arino series of sand  in tho  
Middlo Pliocene. Tho in itia l y ield was 3800 b rl. por day . P robab ly  loss th a n  200 
acres, howover, w ill bo included in  th e  fiold, an d  its  u ltim ato  p roduction  m ay  n o t 
oxceod 2 m illion b rl. of oil.

E x ten sio n s of know n fields includo Coles Loveo, Greeley, M ontebello, Dom inguoz, 
an d  Rosocrans.

W ild-eat d rilling  declined. M oreover, m an y  of th o  wells drilled  woro located  on 
do u b tfu l geological p rospects, ind ica ting  th a t  th e  possibilities of now discoveries uro 
rom oto. G. S. S.

1441. Gulf Coast Looms L arger in N ational Oil Picture. A non. Oil W kly, 23.9.40, 
99 (3), 39.—T ho Gulf C oast a rea  holds ono-fifth of th o  p resen t know n producible crude 
oil reserves of tho  U .S.A . A t p resen t i t  is giving 11%  of th e  co u n try ’s crude. Tho 
ra te  of discovery of now fiolds shows no signs of th o  a rea  being oxhaustod, a n d  th e  
reservos wero estim a ted  to  bo 3,873,085,099 b rl. on 1st Ju ly , 1940.

T ables show th o  reserves for th is  a rea  as com pared w ith  thoso of o th er S ta tes , an d  
th o  reserves, an n u al p roduction , wells drilled, an d  now fields foim d y early  since 1935. 
Tho num ber of new  fields an d  now sands below 10,000 f t. are listed  sinco 1936. C ertain 
fields a n d  counties are show n to  ho o u tstan d in g  in  reserves. D eep drilling  a n d  geo­
physical a c tiv ity  aro discussed.

D rilling, production , an d  reserve d a ta  aro given b y  fields a n d  counties, an d  tho 
production  is given by  fiolds by  years. G. D . H .

1442. Gulf Coast Development Trend is Away from  Salt Domes. J .  M. V e tte r, Oil 
W kly, 23.9.40, 99 (3), 39, 47.—W ith in  tho  p a s t foxv years th e  search for accum ulation  
on p a rtly  explored sa lt dom es has continued, b u t  th is  phase of exp lo ra tion  has boon 
secondary  to  th o  developm ent of a  new  ty p e  of s tru c tu re  w hich has no ap p aren t 
re la tion  to  sa lt dom es. Chronologically Gulf C oast prospocting falls in to  th ree  stages : 
during  tho  first tho  pioreem ont ty p e  of sa lt  dom e w as d isco v ered ; in  th o  second there  
was tho deep-seated  or non-piorcem ent ty p o ; a n d  in  th e  th ird  tho  non-salt dom e 
stru c tu re s  w ith  closure of th e  dow nthrow n side of fau lts . T here are, howover, fields 
w hich do n o t conform  s tr ic tly  to  an y  of these  ty pes, or are hybrids.

Before th e  app lication  of geophysics in  1924, location of pioreem ont typo  of domes 
was difficult, b u t  geophysics soon added  th ir ty  discoyorios to  tho  th ir ty  odd previously 
discovered. Sinco 1928 a tte n tio n  has been pa id  to  tho non-piercem ent typo, a n d  these 
fiolds havo generally  proved  m ore prolific an d  larger in area l ox ton t th a n  th o  picrce- 
m en t typo  of dom es. T here a re  over a  hundred  of th is  typ e . In  1933 th o  th ird  phase 
oponod, a lthough  tho  s tru c tu ra l significance w as n o t a t  first apprec ia ted  fully. Those 
s tru c tu re s  havo re la tively  lit t le  s tru c tu ra l relief a n d  are  closed against fau lts , as a t  
Am olia, T epeta to , a n d  Joo’s Lako. S tru c tu ra lly  th ey  aro far loss com plicated  th a n  
thoso causod d irectly  by  sa lt  in trusion , b u t tho  lack of pronounced u p lif t increases tho 
difficulty of discovery. G. D. H .

1443. Gulf Coast Oilfields, Salt Domes, and Prospects. A non. Oil W kly, 23.9.40, 
99 (3), 83-179.— B rief no tes are given for th o  fiolds, w hich are  arranged  a lp habetica lly  
for each county , th e  la t te r  being  them selves in  a lp h abetica l o rder for each S ta te . 
Thoso no tes deal w ith  th e  m eans of discovery, s tru c tu re , producing form ations, sand  
thickness, e x te n t of developm ent, daily  p roduction , e stim a ted  u ltim a te  recovery, 
estim a ted  rem aining reserve, oil g rav ity  an d  o u tle t, tho  deepest well, num ber of wolls 
ru n n in g  on 1st Septem ber, 1940, a n d  th e  p rincipal leaseholders. G. D. H .
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1444. Mississippi E ntering  Settled Exploration Stage. G. W eber. Oil Gas J . ,  8.8.40, 
39 (13), 22.—Tho U pper Cretaceous p lay  ex ten d in g  th rough  C entra l M ississippi has 
rovoalod tho  oxistonce of b lanket sand  bodies over a  wide a rea  in  th o  Sohna Chalk, 
E u taw , and Tuscaloosa. Few  o u tstan d in g  s tru c tu re s  like T insloy or Jack so n  havo 
been found, b u t  less pronounced stru c tu re s  revealed by  geophysical shoo ting  havo 
been proved productive  b y  th o  discovery a t  P ickens. Several such prospects have no t 
y e t  been satisfactorily  tes ted .

Tho leasing wave has ex ten d ed  oast from  M ississippi in to  Sou th  a n d  W est A labam a, 
an d  m ay  ex tend  in to  F lorida  and  Georgia. Tho W arrior o r N orth -W est A labam a 
basin, w hich ex tends in to  N o rth -E ast M ississippi, has producing possibilities in  tho  
Palajozoic. O utcrops show  asp h a lt. Gas shows havo been found in th o  upper beds 
in  Southern  A labam a.

Tinsloy has th ree  producing horizons an d  a  recoverable rosorvo of 24,000,000 hrl. 
is estim ated , and  there  aro possibilities of fu rther extensions. Tho daily  po ten tia l is 
estim a ted  a t  37,500 h rl., b u t  p roduction  averages 8000 b rl./d ay . T ho flowing life 
of t ho field will p robab ly  bo sh o rt. Tho m ain  p a y  is th o  W oodruff san d  a t  th o  base  of 
th o  Selm a C halk ; in th e  E utaw  is th o  S tevens sand, an d  bctwoon th o  tw o is th o  P erry  
sand .

Tho presont P ickens p roduction  is believed to  bo on th e  no rth -w est flank of tho  
s tru c tu re . G. D . H .

1445. Two Recent Discoveries m ay Signal M ichigan’s Comeback. W . V. H ow ard. 
Oil Gas J .,  15.8.40, 39 (14), 31.— Tho M ichigan basin  has axes of w arping runn ing  
generally  no rth -w est-so u th -east w ith  somo erossfolds giving highs, m any  of w hich are  
productive. T hree D evonian lim estonos, th o  Travorso, D undee, an d  Monroe, givo 
m ost of tho  oil. Tho first gives i ts  m ain p roduction  in  th e  sou th -east. T he chief oil 
developm ent is in  a  s trip  ab o u t 50 m l. wido, runn ing  a lm ost a t  right angles to  th e  s tru c ­
tu ra l trends.

Discoveries havo boon m ade th is year in N .E ., S .E ., N .E . section  22-19-30 in Arenac 
C ounty , an d  S .4, S .W ., S.W . section 15-19-3w in G ladwin C ounty. T he firs t is on 
a  tren d  runn ing  th rough  A dam s pool, 1 m l. to  tho  sou th -east, and  th e  second is on 
a  tro n d  traversing  th o  n o rth  end  of th o  Buckoyo fiold, ab o u t 12 m l. to  tho  so u th ­
east.

Sinco 1924 M ichigan lias given ab o u t 191,869,000 brl. of oil, a n d  110,663,000 b rl. 
have been ob tained  since th o  beginning of 1937. T he m ain  p roduction  is from  tho  
A llegan—V an B uron d is tr ic t in  th e  sou th-w est, th o  W alker field n ea r G rand  R apids, 
th o  M ount P leasan t d is tric t in tho  contro of tho s ta te , an d  tho F reem an -R ed d in g  or 
Tem plo field in Clare C ounty. G. D. H .

Geophysics.
1446. Advancem ents Continue to  be Made in Geophysical Field. A non. Oil W kly,
23.9.40, 99 (3), 50.— In  tho seism ograph fiold thoro has boon in s tru m e n ta l develop­
m en t, b u t  tho  o u tstan d in g  advances are duo to  a  b e tte r  apprecia tion  of th o  geological 
problem  in han d — i.e., to  m ap  low d ip  s tru c tu re s  and  to  solve fau lt problem s. T here  
has been g reater a tte n tio n  to  field a n d  calculation  technique. Good reflections aro 
being ob ta ined  from  d ep th s o u t of roach of th e  d rill. On th o  Gulf C oast thero  aro 
oxcollent reflections below 15,000 f t .,  a n d  in  California, w ith  reflections down to  
40,000 f t .,  m apping  a t  20,000-26,000 f t .  is com m on. E ffective rece ip t of these  deep 
reflections requires a  different choico of frequency d iscrim ination  from  th a t  in  o rd in ary  
use. A u tom atic  volum e contro l is a n  im p o rtan t factor. A m ore d a rin g  in te rp re ta tio n  
of d a ta  has yieldod several fields on  th e  G ulf C oast in old producing d is tric ts .

G rav ity  m eters are in  oxtonsivo use  for reconnaissance. A good average for cu rren t 
work is one to  th ree  s ta tio n s por square  m ile, an d  i t  is com m on to  cover th ir ty  s ta tio n s  
pe r day , a t  4$ to  98 por s ta tio n . Tho in stru m en ts havo a n  accuracy of 4- 0 02 m illigal, 
a lthough  m ost surveys a re  m ade to  on ly  0 05 m illigal. G rav ity  m otera havo been  
bu ilt for use under w ater. T he torsion balance is still used  for d e ta iled  w ork, a n d  is 
valuable on prospects w hich aro n o t resolvable soism ically.

Soil analyses have been developed m ore a n d  search  for pe tro leum  hydrocarbons, 
secondary  p roducts from  these  or th e  m odifications of organic m a tte r  of local origin,
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an d  local abnorm al concen tra tions of inorganic m a tte r  in tho  soil. Geochem ical well 
logs are also being m ade.

T he m agnetom eter is s t i ll  usod for determ in ing  th e  s tru c tu re  of m agnetizab le  zones 
down to  20,000 f t. E lectrica l tran s ie n t m easurem ents aro sa id  to  bo of value, an d  
gam m a ray  well logging has been in troduced . G. D . H .

D rilling .
1447.* W ell Saved by Side-Tracking Upper F ish  to Catch Lower. T. I3. Sanders. 
Oil G a sJ ., 29.8.40, 39 (10), 47.— A sh o rt discussion of a  new  ty p e  of fishing job  is given, 
w hore above a  fish consisting of tho  b it, drill-collar, and  a  portion  of drill-pipo, an o th e r 
w as s tu ck  consisting of wash-pipo. Tho m eth o d  used  to  save th e  woll was to  side­
tra c k  th e  hole and  y e t d rill sufficiently near it so as to  o n ter i t  again in  tho  space betw een 
tho uppor fish and  tho lower ono. D etails of tho  step s takon  aro given.

Tho holo was ream ed abovo tho  lower fish and  an  overshot was usod to  lif t  tho  lower 
fish th rough  tho 72 ft. of s ide-tracked  holo. Tho hole w as com pleted , and  no difficulty 
w as encountered  in  runn ing  casing.

A diagram  illu stra tes th is  unusua l process. A. H . N.

1448.* Steel-Pit Partitions. H . F . Sim ons. Oil Gas J . ,  29.8.40, 39 (16), 48.— Tho 
fac t th a t  in  m any  Illinois fields a  ro ta ry  rig will d rill a t  least one woll por week has 
caused a  prem ium  to  ho p laced on an y  m eth o d  w hich will save tim o in rigging up and 
w hich w ill reduce tho  costs por woll. H ence stool-pits havo been doveloped w hich aro 
quickly an d  easily in sta lled  and  rem oved as required . S teel p a rtitio n s  aro usod in 
m any  othor p its . W ith  steel p a rtitio n s , i t  is only necessary to  dig a  rocess in to  th e  
p it  w all deep onough to  allow  th o  p a rtitio n  to  bo slid  in to  place. Tho dim ensions and 
o th er dotails of thoso p a rtitio n s aro given. A. H . ]Sf.

1449.* Fast Drilling Time in  12,000-ft. W ildcat. N. W illiam s. Oil Gas J . ,  5.9.40, 
39 (17), 17.— A 12,000-ft. w ildcat woll was drillod a n d  com pleted  in  68 days from  tho 
s ta r tin g  of rigging up . T his tim o includes 17 days for easing an d  cem ent tim e , ru nn ing  
of various coring, a n d  o th e r woll surveys, leaving 51 d ay s’ a c tu a l d rilling  tim e.

D otails of th o  drilling program m o a n d  equipm en t a re  g iven. A . H . N.

1450.* Use of Casing Mill for Multiple Sand Completions in Old W ells. I I . F . Sim ons. 
Oil Gas J . ,  5.9.40, 39 (17), 51.— Tho first woll drilled  in  a  field m ay  show  no  oil in  th o  
shallow  form ations a n d  find  good p roductions in  low er sands. Careful exam ination , 
howover, of d rill cu ttin g s on  subsequen t wolls m ay  revea l th a t  one or m ore good p ro ­
ducing horizons wero m issed  above th e  discovery horizon. Tho up p er form ations 
would, in  thoso cases, he cased off in  th o  oldor w ells. To to st for an d  produce oil from 
these  cased-off sands, a  tool has boon dovolopod to  c u t aw ay th o  stool casing opposito 
tho  u p p e r pay  sands, th u s  p e rm ittin g  m ultip le  san d  p roduction  w ith  a  su b s tan tia l 
saving in  costs of drilling, casing, tub ing , anti equ ipp ing  a n o th e r woll.

Tho tool is a  special typo  m ill w ith  ono or m ore se ts  of c u tte rs  w hich can  be applied  
successively as th o  cu ttin g  operation  progresses. E ach  c u tte r  has fivo b lades of a  
special alloy stool designed to  cu t th o  h a rd est casing. M ud is used  as th o  c ircu la ting  
m edium . F u ll deta ils of th o  cu ttin g  operation  a re  given.

T ho cost of cu ttin g  varies w ith  each case, b u t i t  is generally  m oderato .
A . H . N.

1451.* Mast-Type D errick Used on Deep Coastal Test. N . W illiam s. Oil Gas J .,
12.9.40, 39 (18), 46-47.— A t a  w ildcat well d rilled  in C oastal Louisiana a  129-ft. can ti- 
lover-typo m as t an d  specially' designed su b s tru c tu re  were used. Capacity' of th e  m as t 
is ra te d  a t  10,000 f t .,  a n d  i t  appears th a t  th e  m as t is th o  largest ever b u ilt. I n  keeping 
w ith  rigs used  for slim-holo exp lo ra to ry  drilling  i t  is dosignod to  speed an d  facilitate  
m oving, drilling, an d  se ttin g  up  or dism antling .

T h e  w ildcat well drilled by  th is  u n it  w as abandoned  a t  a  d e p th  of 9200 f t. T he well 
d rilled  9 ;-in . open holo from  1435 f t .,  w here 10]-in. surface casing w as cem ented. 
More th a n  800 f t. of core were tak en , a ll w ith  a  conventional core barrel.
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Tho su b stru c tu re  incorporates features of p o rtab ility , b u t  is of full 8-ft. heigh t, pe r­
m ittin g  in sta lla tio n  of s ta n d a rd  blow -out provontors an d  well-control assem blies below 
th e  derrick  floor. Com bining ongino foundations w ith  th e  su b s tru c tu re  as a  singlo 
u n it, i t  is 45 J f t .  long, exclusive of pum p base, w ith  an  overall w id th  of 18 ft. 2 in.

D etails of oquipm ent an d  m as t aro givon. A . H . N.

1452.* Sm aller-D iam eter Holes Cut Deep-Drilling Costs. A non. Oil W kly, 2.9.40, 98 
(13), 15-18).— D rilling of sm all holes has n o t boon accom panied b y  th e  oxpeeted  
reduction  of d rilling  tim o. M aterial costs havo boon reduced appreciably , h u t  tho  
drilling tim o has been longer in  slim  holes th an  in  th e  larger holes. Tho la t te r  fact 
has been causod largely by  m echanical factors, b u t i t  is believed th a t  drilling  tim e in 
slim  holes will g radually  approach th a t  in largor holes.

D otails of slim-holo drilling program m es aro givon.
Bocauso of th o  sm all d iam oter of tho  oil strings used in slim  holes) a ll footage is m ade 

before ru nn ing  tho  casing. Tho casing is cem ented woll off bo ttom , bowovor, above 
tho  oil zone. (D etails are included in tho description.) A new  opon-hole record was 

: estab lished  recen tly  w hen 11,800 f t. of uncased form ation wa3 penetra ted . M uch loss 
casing is boing ru n  por foot of holo drilled th a n  was ru n  six  years ago.

R o ta tin g  speeds aro usually  a round  200-400 r.p .m ., w ith  some a tta in in g  a  m axim um  
of 500 r.p .m . No desire to  use excessively high speeds is ovideneed.

U se of a n  oil-base m u d  whilo drilling producing form ations is a  now California 
practice, w hich is still in  th o  experim ental stage. M ineral seal or abso rp tion  oil is used  
as a  base  for ono drilling fluid of th is typ e , b u t  experim ents have boon .carried o u t w ith  
asp h a lt as a  baso. L am p-black a n d  300-mo.sh lim estone aro added  for colloidal and  
w eighting purposes, respectively. D errick m en  usually  objoct to  its  uso becauso “ i t  
is m essy to  hand le .”  Chemical trea tm o n t of m ud  is discussed.

A s tu d y  is m ade of th o  dosirability  an d  m ethod  of kooping tho  holo stra ig h t on th e  
usual lines— i.e., of kooping th o  drill s tr in g  in tonsion above tho collar. Figures, 
however, aro given for p ractica l purposes. A. H . N .

1453.* Drilling the Lucas Gusher. A. W . H am ill. Oil W kly, 2.9.40, 98 (13), 35.— A n
histo rical sk e tch  of tho  drilling of S p ind letop’s discovery well in 1900-1901 is given by
th o  driller. I t  w a s  th is  woll w hich s ta r te d  th o  in d u stry  on i ts  rap id  riso to  p resen t 
w orld  prom inence, a lthough  tho original D rake well is recognized as th e  m ost im p o rtan t 
discovery in  tho  oil in d u stry . A . H . N.

1454.* Lost Circulation in Illinois Devonian Drilling. A non. Oil W kly, 9.9.40, 
99 (1), 12-15.—-The chief difficulty when drilling below 2400 f t. a t  Salem  is th a t  w hen 
th e  w eight of th e  m ud oxeoods 91 lb ./gal., tho  colum n w eight p lus tho  pum p pressure 
a t  th e  p o rts  of th e  b i t  w ill overcom e tho form ation tension  an d  re su lt in  tho  loss of 
m ud  in  tho perm eable form ations being ponetra tod . Tho ob jective  to  be a tta in e d  
bocomes to  hold tho  v iscosity  a t  such a  p o in t th a t  i t  w ill be m ost effective in p laste ring  
th e  w alls of th o  holo, yo t tho m ud rem ains sufficiently ligh t in  w oight to  o b v iate  i t  
being lo st by  oxcossivo colum n pressure.

In  m an y  wells tho  zone of lo st c irculation has been sealed effectively by  squeezing 
cem ent in to  th e  perm eable form ation . Lim e slu rry  has also been usod effectively. 
B o th  m ethods failed in  m any  instances, however.

A dditives w hich havo boon found very successful aro now  used. Thoso aro e ith e r 
flakes of m ica o r cellophane, frequently  crinkled. E ith e r add itivo  is m ixed w ith  tho 
m ud  in  vary ing  percentages, b u t seldom  in g reater quan t ities th a n  3 -4 %  of th e  q u a n tity  
picked up  by  tho  pum p. A. H . N.

1455.* P ractical Survey of Direct M echanical R otary  Drilling Outfits. V. J .  B eissinger. 
Petrol. World, A ugust 1940, 37 (8), 31.— A brief h isto rical review  of th o  developm ent 
of d irec t m echanical ro ta ry  drilling rigs using  in tom al-com bustion  engines for primo 
m ovors is given a t  th e  beginning of th is  ex tensive  paper.

T he chief objectives of good m echanical rig design are given as : (1) p o rtab ility  ; (2) 
pow er transm ission flexibility a n d  provision for sufficient speed va ria tio n  to  perm it
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engines to  oporato a t  op tim um  porform anco p o in ts ; (3) low cost an d  m ain tenance 
requirem ents.

A discussion of m ultiplo-engino ou tfits and  m ethods of connoctions to  be used follows. 
Tho d a ta  regarding th o  com parativo  values of driving th rough  a  reversing c lu tch  and  
gear m oelianism  or th rough  a  chain  transm ission  d irec tly  to  th e  draw -w orks aro m eagre, 
an d  choice of e ith e r system  is loft to  personal experienco.

Tho p rincipal economic considerations involved in  tho  selection of m echanical drilling 
rig  program m es are  lis ted  as : (1) location an d  accessibility , w hether w ildcat or develop­
m en t w o ll; (2) fuel an d  w ater, cost a n d  s u ita b il i ty ; (3) com pletion program m es, to ta l 
d ep th , casing, p roductiv ity , an d  cu rta ilm en t e ffe c t; (4) m ateria ls a n d  supplies, on hand 
an d  new  p u rch ases ; (5) Jabour, cost a n d  a d a p ta b il i ty ; a n d  (6) tool ren ta l charges, 
depreciation , obsolescence, repairs, a n d  replacem ents. To illu s tra te  these  p o in ts a  
d irec t analysis is m ado of a  ty p ica l case of an  11,168-ft. w ildcat drilled  in  th o  W hooler 
R idge aroa, of an o th er w ildcat woll in  th e  Coalinga area, of a  rou tine  developm ent well 
in  a  th ird  area, an d  of o thers in  less detail.

Based on th e  consideration of six  exam ples of heavy and  ligh t d u ty  m echanical 
o u tfit perform ance d a ta , a n d  on tho  w riter’s acquain tance  w ith  sim ilar factual d a ta  for 
a  num ber of o th er such jobs, th e  oconom y of operation  peculiar to  th is  typo  of rig  
appears to  bo well established.

Tho chief d isadvantages of such rigs w hen com pared to  steam -driven  rigs ap p ear to  
b o : (1) S team  powor is m ore floxible. (2) I .C .E . m u st bo geared to  specific load lim its. 
(3) Rower-driven slush  pum ps are m ore costly, heavior, a n d  sub ject to  goar s tren g th  
lim ita tions. (4) R everso gear an d  c lu tch  m echanism s are sub ject to  frequen t a d ju s t­
m en ts. (5) Moro shock is oxperioncod in d rilling  w ith  such  o u tfits  th a n  w hen using  
steam .

Tho re s t of th o  p ap er describos th e  offorts m ade to  m inim izo those d isadvantages.
A. H . N.

1450.* B ulk Cementing. A non. Petrol. W orld. A ugust 1940, 37 (8), 47.— T his 
system  is sim ply  a  m ethod  of tran sp o rtin g  cem ent from  specially  designed b ins to  tho  
woll in  an  offieient m anner. I t  consists essen tia lly  of a  ra ilroad  siding an d  a  series of 
sto rage bins to  sto re  various b rands an d  typos of cem ent an d  of m echanical equ ipm ent 
to  un load  cem ent in  hu lk  from  freight cars to  storage bins. F rom  th e  b ins tho  cem ent 
is conveyed to  a  “ w oight-batchor,”  from  w hich i t  is unloaded  in to  tra n sp o rt  u n its  
w hich convoy i t  to  th e  wells. A t th o  well, screw  conveyors m ove th o  cem ent from  
tho  tran sp o rt u n it  to  th o  m ixer or to  sm aller b ins. F o u r hundred  sacks of cem ent 
wero used to  comont 3020 f t .  of 8 |- in . casing by  th is  m othod, an d  th e  cem ent w as m ixed 
in  18 m in.

A lthough tho in itia l cost of th o  system  is h igh, i t  appears th a t  i t  offers th e  advantages 
of e lim inating  spoilage of cem ent by  w eather, breakagos of sacks in  tra n sp o rt,  w osto 
of eom ent while m ixing, and  assures uniform  feeding of cem ent in to  th o  m ixer.

A . H . N.

1457.* Im portance of Drill-Pipe String in California Deep Drilling. W . A . Sawdon. 
Petrol. F.ngr, Septem ber 1940, 11 (13), 23-26.— T he high degreo of efficiency u tta in ed  
in  deop-drilling operations in California is s ta te d  to  have been influenced to  a  con­
siderable o x ten t by  th e  a tte n tio n  p a id  to  tho  drilling  s trin g  an d  its  com ponent p a r ts . 
A dvanced m etallurg ical w ork  has supplied  m ate ria l of ad eq u a te  s tre n g th  an d  h a rd ­
ness ; dosign has u tilized  th e  m ate ria l for effective perform ance and  long life, and  
drilling  technique  h as app lied  th e  designs to  consisten tly  successful app lication  in 
m eeting  th e  conditions encountered . These various p o in ts are  illu stra ted .

W here h igher ro ta tin g  speeds th a n  400 r.p .m . are  used, 5 j’jy-in. drill-pipo is found 
m ost desirable, w ith  41-in. drill-pipo being th e  sm allest size used  for com paratively  
h igh speeds up  to  400 r.p .m .

L arge volum es of c ircula ting  fluid aro necessary for deep drilling  operations, and  
a lthough  high pressures are expected , i t  is desirable to  keep th e  pressure  dow n as m uch 
as possible. L argo-capacity  pu m p s are  used, b u t  th e  pum ping  ra te  of th e  c ircula ting  
fluid probably  never exceeds 1000 ga ls ./m in . below 10,000 f t. T h e  average ra to  is 
betw een 700 an d  800 gals./m in .

D otails of th o  drill-pipo a n d  its  jo in ts  an d  collars as woll os tho  drill-collar aro stud ied  
from a  p o in t of viow of tho  stresses genera ted  in  drilling deep w ells. A . H . N.
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1458.* Hydraulic Torque Converter Used on Illinois Drilling Rig. H . L. F lood. Petrol. 
Engr, Soptom bor 1940, 11 (13), 31-32.—Tho im p o rtan t e lem en t th a t  rendered  possible 
tho change from  steam  to  intornal-com bustion  engines a t  roasonablo cost w as th e  
hydraulic  to rquo  convortcr th a t  was incorporated  in to  th o  drive  betw een th o  ongino 
an d  tho  draw'-works.

Tho to rquo  convortor is essentia lly  a  hydraulic  cham ber com prising a  centrifugal 
pum p and  a  reaction  tu rb ine . In  th o  im peller or tho  pum p, as th o  fluid velocity  
increases th e  fluid absorbs kinetic  energy, and th ereb y  im poses a  corresponding load 
on th o  ongino or driving-rnom ber. In  tho  run n er or tu rb ino , duo to  loss of ro ta tio n a l 
velocity  as th o  fluid is forced to  tho  insido, kinotie onorgy is released and  bocomes 
availablo to  tho  o u tp u t sha ft.

Tho capacity  of th o  convortor is based on hydraulic  princip les, in accordanco w ith  
which tho  horso-powor is proportional to  th o  cube of th e  speed, and tho  to rq u e  is p ro ­
portiona l to  th o  square  of tho spood. B o th  horso-powor an d  torquo aro in proportion  
to  tho  fifth  powor of tho  d iam eter. Sim ilarly, tho  powor absorbed by  th o  im peller 
is p roportional to  th e  cube of i ts  spood.

C haracteristics of to rquo  convortor, giving efficiency, o u tp u t torquo, anil engine 
•torquo against spood, are  reproduced. T he oilicioncy curves are th e  usual ones show ing 
m axim a a t  c erta in  spoods. A . H . N.

1459.* Tem perature Log Reveals Gas-O il Contact Plane. W . A . Sawdon. Petrol. 
Engr, Septem ber 1940, 11 (13), 83-84.— A m ongst th e  reasons for and  applications of 
goothorm al surveys u n d ertak en  during  tho  la s t 2 years have been th o  location of tho  
to p  of com ont bohind casing, de tection  of p o in ts of e n try  of gas o r w ater, an d  th e  
d e te rm ina tion  of o th er p o in ts a t  which conditions cause slight change of tem pera tu re. 
Surveys havo been m ado in  flowing, pum ping  anil shu t-in  wolls, in  drilling wolls, and  
also in  wells ready  for com pletion.

Such a  survoy rovoalod, recen tly , th o  location  of tho  p o in t of con tact betw een gas- 
an d  oil-bearing s t r a ta  of a  producing zone by  tem p era tu re  indication , w ith  tho  con­
sequen t sh u ttin g  off of th o  u p p e r gas so ind icated  to  conservo gas by reducing gas-oil 
ra tio . A lthough o th er m eans havo previously been usod for th is  purpose, th e  speed 
a t  w hich th e  survoy was m ade an d  th o  accuracy w itli w hich o th er de term inations wero 
checked render th is  m othod of value.

Tho equ ipm en t consists of a  recording therm om eter ru n  on a piano wiro w ith  a 
conventional m easuring-line ho ist. Tho tem p era tu re  record is m ado on film  m oving 
a t  co n stan t speed, w hich provides synchronization  w ith  d ep th  m easurem ents a t  any  
tim o by  m oans of a  sto p  w atch  s ta r te d  a t  tho  samo tim o as tho  in stru m en t.

A . H . N .

1460.* New Fast-Setting Cement. R . K . H enderson. Petrol. Engr, Septem ber 1940, 
11 (13), 93-94.— A now calcium  su lp h a te  comont is being usod to  advan tage in special 
cases whoro o th e r typos a re  n o t readily  ad ap tab le . T his eom ent is composed of 98%  
dohydra ted  calcium  su lphate , to  w hich havo beon added  o th er com pounds to  con tro l 
tho  so ttin g  tim o. So tting  is accom plished th rough  th o  h y dra tion  of th o  m ateria l to  a  
dense, hard , in terlocking, crystalline  stru c tu re . So tting  tim o is s tandard ized  to  four 
periods : 30, 60, 120, and  180 m in .

Setting  of th e  m ate ria l re su lts  in  volum etric  oxpansion, th u s  producing a  very 
tig h t bond  to  stool a n d  adhorenco to  th e  w alls of tho  hole. Tho comont w ill sot un d er 
ag ita tio n , and , w hen so t, loavos no freo w a ter on th o  surface. Crushing s tre n g th  of 
th o  m ate ria l is approx im ate ly  2000 lb ./sq . in. sh o rtly  a fte r  se ttin g . Very l ittle  h ea t 
is developed during  tho  se ttin g  process.

C ontam ination  w ith  sa lts , su lphates, an d  b icarbonatos in  appreciable am oun ts will 
accelerate th o  so ttin g  tim o, hence cau tion  m u st be exerciseil in m ixing an d  placing of 
th is  cem ent if th o  s tan d ard  se ttin g  tim o is expected . W henever possible a sam ple of 
tho  cem ent should  bo m ixed w ith  tho  w ater to  bo usod an d  allowed to  so t, to  detorm ino 
th o  exac t so ttin g  tim e on an y  job . A . H . N.

1461.* Casing Cutting Tool May Stim ulate Exploitation oi Cased-OB Sands in  Older 
Fields. H . L . Flood. Petrol. Engr, Soptom bor 1940, 11 (13), 107-108.—Two recen t 
developm ents are  of groat p o ten tia l im portance in u n tap p in g  form ations w hich lie
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hidden beh ind  cem ented  easing s trin g s. These aro tho  ap p a ra tu s  an d  techn ique  for 
logging geologic form ations behind casing by  use  of gam m a ray , a n d  m ethods of cu ttin g  
casing a t  a n y  desirod d ep th . T he las t developm ent is u n d e r tw o m ain  l in e s ; tho  
first consists of a  too l w hich can drill la te ra lly  a t  a n y  desired  p o in t in  a  well, cu ttin g  
casing an d  th o  hardost ty p o  form ation in  ono operation , re ta in in g  a  sam plo in ta c t in 
tho  hollow  c u tte r  w hich is ro trac tab lo  an d  can  bo ho isted  to  th o  su rfa c e ; th e  second 
consists of perfecting  a  m eth o d  for m illing or cu ttin g -o u t a n d  com plotoly rem oving 
stool easing over a n y  desired leng th .

O peration  of th e  m illing  device requires tho  use of ro ta ry  drill-pipo to  suspend  tho  
tool, supp ly  th e  ro ta tio n  requ ired , a n d  c ircu la te  th e  m ud  to  a c tu a te  tho  tool a n d  rem ove 
th o  cu ttin g s from  tho  hole. Two typos of cu ttin g  m ills a re  available— a  cu tting - 
th rough  m ill for s ta r tin g  a  w indow  in th o  casing, and  an  oxpanding easing m ill com ­
prising  th reo  sots of c u tte r  bludes. A ftor tho  drilling equ ipm ent is in  placo an d  ready  
for operation , tho  cu tting -th rough  m ill is loworod to  tho  p o in t corresponding w ith  tlio 
uppor edge of th o  desired window. T ho c u tte r  is forced ou tw ard  by  m eans of m ud 
pressure acting  on a  p iston  w hich restric ts  th o  passago of m ud  u n til tho  cu tte rs  aro 
com pletely o u t. A . H . N.

1462. Drilling Patents. P . W . A ppleby. U .S .P . 2,212,491, 27.8.40. A ppl. 29.8.39. 
W ell-w ashing device in  com bination  w ith  a  ro ta ry  drilling ap p ara tu s .

H . W . E v an s . U .S .P . 2,212,594, 27.8.40. A ppl. G.2.39. Offset drilling  tool w ith  
a  w all ongaging m oans.

C. H . B lack. U .S .P . 2,212,727, 27.8.40. A ppl. 12.10.39. D rill b i t  w ith  conical 
to o th ed  cu tte rs .

I I .  E . Chiles. U .S .P . 2,212,729, 27.8.40. A ppl. 10.11.39. D rill b it  w ith  conical 
cu tte rs .

V. W . D avid . U .S .P . 2,213,038, 27.8.40. A ppl. 27.C.38. F o rm ation  sealing 
com position m ado of a  colloidal jell of c lay  of th o  F raz ier M ountain  an d  M ojavo ty p es 
com bined w ith  cem ent, calcium  chloride, unslakcd  lim e, bontonito , litharge, and  
caustic  w hich hardens on tho  add itio n  of w a te r  in to  a n  im pervious m ass.

V. W. D avid . UT.S.P. 2,213,038, 27.8.40. A ppl. 14.11.38. W a te r shu t-off m othod 
a n d  com position for wells.

D . H . Rood. U .S .P . 2,213,049, 27.8.40. A ppl. 9.5.38. C om pensating outsido 
p ipo-cuttor w ith  reloasablo c u tte r  arm s.

J .  T . H ayw ard . U .S.P. 2,213,13S, 27.8.40. A ppl. 1.7.39. M ethod an d  a p p ara tu s  
for de tecting  oil in well-drilling by  sub jecting  th o  re tu rn ed  m ud  to  fluoresconco- 
exeit mg rays to  ren d er m inu te  oil d rops visible by  fluorescence an d  sub jecting  th o  samo 
fiold to  visiblo ligh t ray  to  cheek prosonco of oil in tho  fiold.

B. P . B ishop. U .S .P . 2,214,786, 17.9.40. A ppl. 15.8.38. A p p a ra tu s  for logging 
holes whilo chilling, tho  b it being in olootrical co n tin u ity  w ith  th o  drill stem , and  used 
as a n  eleetrodo for m easuring  tho self p o ten tia l of th o  s tra ta .

D . C. Sharp , L , K . Jam os, a n d  R . M. G arrison. U .S .P . 2,214,799, 17.9.40. A ppl. 
29.11.35. Slush pum p valvo w ith  a  resiliont closing m em ber.

A . J .  Colmorauer. U .S .P . 2,214,SI 1, 17.9.40. A ppl. 13.9.38. L iner perfo ra to r 
an d  under-ream er.

J .  Mooney. U .S .P . 2,214,970, 17.9.40. A ppl. 25.4.39. C om bination  well-driving 
an d  boring tool.

S. W . M arshall. U .S .P . 2,215,047, 17.9.40. A ppl. 17.12.38. R o ta ry  well-drilling 
ap p ara tu s  consisting of a  ro tary  tab le  and bearing  lugs, a  ro ller-supporting  b rack e t 
below tho  tab le .

B. S. Minor. U .S .P . 2,215,049, 17.9.40. A ppl. 28.4.37. H ook for ro ta ry  well- 
drilling.
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J .  Rogoff. U .S .P . 2,215,072, 17.9.40. A ppl. 25.3.39. W ire splicer.

G. Princo. U .S.P. 2,215,251, 17.9.40. A ppl. 7.2.38. E n d  p ro tec to r for tlireadless 
pipo.

R . P . F isher. U .S.P. 2,215,264, 17.9.40. Appl. 16.11.38. R o ta ry  drill-b it w ith  a  
con tra lly  flanged sh a ft for m ounting  cu tte rs  thereon  w ith  ball hearings betw een 
cu tto rs an d  fiango.

C. S. Penfiold a n d  U. M. W arren . U .S.P. 2,215,377, 17.9.40. A ppl. 2.5.39. M ud 
w iper for tu b in g  boing w ithdraw al from a  woll contain ing  drilling fluid.

C. R . A thy . U .S .P . 2,215,494, 24.9.40. A ppl. 3.12.37. D rilling h it.

J .  D . B rack  an d  L. M. Y ork. U .S.P. 2,215,632, 24.9.40. A ppl. 7.6.38. Pipe- 
cu ttin g  tool for inside cu ttin g  jobs, w ith  latorally  m oving cu tte rs  m oved by a tapered  
body.

J .  T . E llis. U .S .P . 2,215,638, 24.9.40. A ppl. 26.5.36. P ipe  c u tte r  for cu ttin g
pipo insido wolls, tho  c u tte rs  being fluid-operated.

G. E . M ullinix. U .S.P. 2,215,649, 24.9.40. A ppl. 3.8.36. W ell-pipe e levato r 
adap tod  to  su p p o rt a  pipe by its  collar.

G. W . Miller. U .S .P . 2,215,710, 24.9.40. A ppl. 18.7.38. Sand pum p b o ttom  
contain ing  a  disc typo  valvo.

W . F . Sheffield. U .S .P . 2,215,770, 24.9.40. A ppl. 29.9.39. D rilling sha ft coupling 
for oil woll drilling shafts.

A . J .  Thom as. U .S .P . 2,215,824, 24.9.40. A ppl. 29.12.38. Chain w ronch for 
pipes.

H . H . F ran k s . U .S .P . 2,215,920, 24.9.40. A ppl. 12.8.38. D errick s tru c tu re  
ad ap ted  for p o rtab ility  and  hav ing  a  mobile base.

J .  W . H om brook . U .S .P . 2,215,928, 24.9.40. A ppl. 19.12.36. D rilling  a p p ara tu s  
of a  p o rtab le  m as t typo  ; ro ta ry  system .

P . A. W illiam s. U .S .P . 2,215,948, 24.9.40. A ppl. 23.1.39. D rilling tool.

I .  N . Clark. U .S .P . 2,216,067, 24.9.40. A ppl. 12.7.39. B lasting  bridge for
oil wells com prising an  expansible, longitudinally  collapsiblo closed pre-filled cham bered 
m em ber hav ing  a  g ra v ity  a c tu a te d  fluid m ate ria l for oxpanding tho cham bered m em ber 
in to  engagem ent w ith  a  woll w all. A . H . N.

Production.
1463. Study o£ Brine-Disposal Systems in Illinois Oilfields. S. S. T aylor, W. C. 
H ollim an a n d  C. J .  W ilhelm . U .S. B u r. M ines. Report o f  In vestig a tio n s  No. 3534. 
A ugust 1940.— Tho problem  of brino in th o  oilfields of Illinois has recen tly  a ttra c t oil 
a  g rea t doal of a tto n tio n , an d  accordingly th o  B ureau of Mines has m ade a  general 
survoy of d isposal system s availablo an d  th e ir  use in th is  S ta to . W hore sufficient 
surfuco w a te r is availab le  to  reduce tho  sa lt con ten t of oilfield brines to  a  negligible 
am oun t, largo volum es of b rine  can  bo discharged in to  surfaco stream s. A s a  rulo, 
howover, th is  m ethod  is su itablo  only in cases whore a  re la tive ly  sm all volume» of brino 
is produeod.

A nothor m eth o d  adap tab lo  to  sovoral oilfields in Illinois is to  re tu rn  th o  brine 
to  subsurfaco form ations a lready con tain ing  brino. Subsurfaco disposal of th is  charac ­
te r  can n o t, howover, ho universally  em ployed, since in  c e rta in  fields no form ation  
pervious enough for brino injoction has been found.

C ertain brinos require chem ical s tab iliza tion  before in joction in to  subsurface 
fo rm ations,because  of tho  volum e or ty p e  of brino or th o  characte ris tics of th o  disposal 
fo rm ation, b u t  investigations are n o t y e t sufficiently fa r advanced  to  givo a  definite 
ru ling  on th is  p o in t. A
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Tho rep o rt, in add ition  to  em bodying th o  resu lts  of a  num bor of chem ical to sts , 
includes somo valuab le  suggestions an d  criticism s of hrino-disposal system s a t  p resen t 
in  uso in  th e  S ta to . In  certa in  eases i t  was found th a t  wells had a n  insufficient in take  
cap acity  to  ind ica te  th a t  a  large volum e of b rine  could u ltim a te ly  bo in jec ted  in to  th e  
form ation . Tho suggestion is m ado th a t  o th e r form ations should bo te s te d  for injection 
purposes.

I t  is recom m ended th a t  brine-conditioning a n d  disposal system s should  be k e p t 
undor continuous observation , so th a t  w ith  changing producing conditions a d ju s tm e n ts  
can  bo m ode in b rine  trea tm e n t. Tho design of brino-disposal system s should  m ore­
over he fo rm ulated  only a f te r  de ta iled  stud ies of chem ical characte ris tics an d  volum es 
of th o  brino to  bo injoetod, also of tho  brino in  tho  disposal form ation, otc.

Sum m arily  i t  is concluded th a t  no general system  of brino conditioning and  dis­
posal can bo recom m ended for a ll oil-producing areas in  th o  S ta to , owing to  th e  w idely 
vary ing  chem ical characte ris tics of tho  brines produced  a n d  th o  different characteris­
tics of brino-disposal form ations. I I .  B . M.

1464.* Capillary Behaviour in  Porous Solids. M. C. L evero tt. Petrol. Tech., A ugust 
1940, A .I.M .M .E . Tech. P u b . No. 1223, 1-17.— Tho s ta tic  equilibrium  vertical dis­
tr ib u tio n  of fluids of difforont densities in porous solids is discussed largely from  a 
therm odynam ic s tan d p o in t. Tho concept of a  ch aracte ris tic  d is tr ib u tio n  of two- 
fluid cu rv a tu res  w ith  w a te r  sa tu ra tio n  is suggested. T his cu rv a tu ro -sa tu ra tio n  
rela tionsh ip  for clean unconso lidated  sands was exam ined  oxporim ontally  for im bibition  
a n d  drainago a n d  hysteresis d em onstra ted . Tho o x ten t of th o  two-fluid in terfacial 
surface  a rea  was show n to  bo de term inable  from  therm odynam ic considerations of tho  
c u rv a tu ro -sa tu ra tio n  re la tionsh ip . T ho “ h y d ra tab lo  ”  c layey  m a tte r  in  n a tu ra l 
sandstones strong ly  affects th o  cu rv a tu ro -sa tu ra tio n  function , an d  m ay  bo th e  cause 
of large “ connate  ”  w ato r sa tu ra tio n s  in  somo reservoir rocks.

T ho d is trib u tio n  of oil, gas, an d  w ato r was calcu lated  for a  uniform  unconsolidated  
sand.

T ho concopts developed are applied  briefly to  problom s in  th e  flow of m ix tu res  of 
im m iscible fluids in  porous m edia, w ith  em phasis on th o  propor accounting  for tho 
effects of cap illa rity  on such  flow. Tho ex istence of a  boundary effect, characteris tic  
of a n y  d iscon tinu ity  in  tho capillary  p roperties of th e  solid m edium , is po in ted  ou t, 
a n d  tho  im portance of ad eq u a te ly  allowing for its  influence in  tho  in te rp re ta tio n  of 
d a ta  from  sm all-scale experim ents is stressed . G. D . H .

1465. Pressure D istribution about a  Slotted L iner in a  Producing Oil W ell. E . G. 
Miller. Petrol. Tech., A ugust 1940, A .I.M .M .E . Tech. P u b . No. 1222, 1-15. Petrol. 
Engr, Septem ber 1940,11 (13), 109.— Tho presence of a  slo tted  liner in a  well d istu rbs 
th o  sim ple rad ia l pressure d is trib u tio n  ab o u t tho  well by  increasing  tho  pressure 
g rad ien t n ear i t  b y  a  convergence facto r a n d  a  sand-bridging factor. T h is problem  
was oxam inod m athem atically . E x p erim en tal w ork w as also carried  o u t using fluid 
How th rough  a sand  a p p ara tu s  m ade geom etrically  sim ilar to  th o  woll problem , an d  
also w ith  a n  oloetrolytic conduction  m odol s im ula ting  th e  sam e condition.

I t  was found th a t  th o  add itional pressure loss resu ltin g  from  th o  fo rm ation  of a  
san d  bridgo over a  rectangu lar s lo t bocomos sm all, n il, or oven negativo  if th e  s lo t 
w id th  used is equ ivalen t to  a t  least th o  grain  size a t  th o  10-pereentile size of th o  sand , 
tak en  from  i ts  siove-analysis curve. T he pressure  loss resu lting  from th o  bridgo 
increases m arkedly  w hen th e  s lo t w id th  is reduced. Tho ad d itio n al pressure  loss 
resu lting  from  th e  convergence of th o  stream lines in  th e  sa n d  n ear a  s lo t decreases as 
th e  slo t leng th  is increased. E xp erim en ta l resu lts  show  th a t  th o  ad d itio n al pressure 
drop  pe r u n it r a te  of flow duo to  a  s lo t of leng th  oqual to  th e  san d  th ickness is ab o u t 
ono-th ird  tho  loss for a  s lo t of th e  sam e w id th , b u t on ly  one-half th o  leng th , placed 
so th a t  i ts  cen tre  is m idw ay betw een tho  up p er a n d  lowor horizons defining th o  oil 
sand , if tho  effect of bridging is neglected. Increasing  th o  w id th  of th o  s lo ts  w ith o u t 
increasing th e  len g th  does n o t reduce th e  convergence loss g reatly .

T ho pressure loss duo to  th e  slo ts them selves, w hich is sim ilar to  th o  pressure  drop 
across a n  orifice in  pipe-line flow of liquids, is sm all com pared w ith  th o  corresponding 
loss th a t  w ould occur in  tho  san d  n ear tho  s lo t. A s lo tted  liner does no t affect norm al 
flow conditions in  th o  sand  boyond a  d istance, m easured  from  th o  well ax is , of throo 
tim es th e  well rad ius. G. D . H .
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1466.* M ajor Econom ies R esult from  Adoption of Twenty-Acre W ell-Spacing. J .  A.
K ornfold. Oil W kly , 2.9.40, 98 (13), 10-14.— Tw enty-aero spacing is th o  p a tte rn  
em ployed in  m ore th a n  one-fith  of th o  p ro ra tab le  oil wolls on p roduction  on  th o  C entra l 
K ansas U plift . A saving of over $16,000,000 in developm ent costs aro ostim atod  to 
havo re su lted  from  th o  ad op tion  of th is  p a tto m . F u rth e r, i t  is oxpectod th a t  th is  
p a tte rn  will re su lt in  re ta rdod  encroachm ent of edge-water, th u s  achieving a  g reater 
recovery/acro of tho  original reservoir reserves.

M any facto rs aro responsible for th is  re la tively  wido woll-spacing program m e, 
am ongst w hich aro shrinkago of m ark e t duo to  loss of out-of-S tato  d e m a n d ; low por 
woll a llo w ab le ; h igh cost of p ro d u c tio n ; p resen t ab ility  to  d ra in  largo areas, due to  
un iversal use of acid  in largo d o se s ; forcod developm ent of leases duo to  sh o rt-term  
exp ira tion , to  p ro tec tion  from  drainago, and  to  m ain tain ing  drilling d en sity  w ith  
offset le a se s ; low w ithd raw al ra te  from  principally  lim e reservoirs ; an d  hyd ro sta tic  
head  being propelling forco w ith  littlo  or no gas drive.

F ro m  a n  engineering stan d p o in t, woll-spacing conditions in  W estern  K ansas a re  
re la ted  to  tln eo  objectives : F irs t, to  socuro tho  m ost officiont dovolopmont w ith  tho  
least num ber of wolls—-i.e., a t  tho  lowost cost/b rl. of reserves. Secondly, to  achievo 
a  full, uniform  dovelopm ont of tho  en tire  p ro perty  th rough  th o  m ost officiont well- 
spacing p a tte rn  for th a t  typo  of reservoir. T h ird ly , to  delay tho  ra te  of w ato r en ­
croachm ent, th rough  tho  ra to  of p roporty  developm ent an d  tho  ra te  of w ithdraw als.

Tho legal aspects of woll-spacing an d  proration  a re  discussed. A . H . N .

1467.* Conventional Pum ping Proves Econom ical in Slant Holes. A non. Oil W kly,
9.9.40, 99 (1), 23.—D irectionally  drilled oil wolls a re  being pum ped a t  roasonablo 
costs in  th e  H u n tin g to n  B each fiold, California. M any of thoso in ten tionally  dofloctcd 
holes d rif t m ore th a n  45 degrees from  tho  vertical, an d  oxtrem o d rif t angles of m ore 
th a n  60 degrees havo boon a tta in e d  in wolls being pum ped successfully w ith  con­
ven tional rods a n d  tub ing . A bou t 115 dofiocted wells aro on th e  pum p.

L ifting  costs in  tho  various wolls rango from  8 to  40 conts/brl., b u t operato rs aro 
no t in  agreem ent ab o u t item s included in th e  lifting costs.

A certa in  woll has a  horizon tal d rift of 3200 f t., a  to ta l d e p th  of 5694 f t., a n d  an  
a c tu a l vertica l d e p th  of 4250 f t .  T h is woll has boon on th o  pum p abou t 2 yoars, and  
has given littlo  troublo , excep t im m ediately  afto r com pletion. R od  and  san d  troubles 
have beon overcom e. Spiral rod  guides aro usod to  check rod and  tu b in g  w ear. M ost 
of tho  w ear is n ear bo tto m , duo probably  to  se ttlin g  of d ir t and  sand.

M any rod  failures havo boon traced  to  sovere w ear on th e  couplings.
M echanical action  of th o  subm erged pum ps has n o t beon seriously affocted by  in ­

clina tion  of th e  holes, where o thor factors aro favourable.
D otails of th e  ty p e  of w ear observod on various p a rts  and  d a ta  of p roduction  are 

given an d  illu stra ted . A . H . N.

1468.* New Potential Method Uses D ata Obtained a t the Surface. J .  H . Pago. Oil 
W kly, 16.9.40, 99 (2), 17.— In  m easuring p ro d u c tiv ity  indices, th e  am oun t of liquid 
a  well w ill produco per unit, drop in  bottom -holo pressure is determ ined. Tho pressure 
is e ith e r m easured  d irec tly  by  a  bom b a t  th o  b o ttom  or estim a ted  from  tho height of 
th o  fluid level, using  a  wave-im pulso in stru m en t. To calcu la te  th o  pressure from 
th e  hoight of th e  liquid colum n a  knowledge of th e  m ean den sity  of th o  liqu id  colum n 
as well as th a t  of superincum bant gas colum n is essential.

I n  th is  new  m ethod  th o  den sity  of tho  liquid colum n is m easured  in th o  following 
m anner. A recording pressure gaugo is a tta ch ed  to  tho  casing-head, w hich is closod-in 
during  tho te s t. I f  sufficient gas is produced, a  regulator is p laced on  tho  easing-head 
o u tle t an d  se t to  m ain ta in  tho  required  back-prcssuro for tho first pum ping  ra te . 
W hen b o th  pressure a n d  hourly  p roduction  aro stabilized, tho  fluid level is determ ined  
b y  a n  im pulso m ethod.

A ftor p roduction  during  3 h rs . of stab iliza tion  has boen pum ped  a n d  gauged, th e  
regu la tor se ttin g  is changed a n d  pressure stab iliza tion  is again  reached, kooping th e  
p roduction  ra to  co n stan t. This chango in  casing-head pressure  is necessary in  order 
to  effect a  difference in pressure on  th o  fluid surfaco. Tho d en sity  of th e  oil co lum n is 
obtainod by observing th e  distance w hich tho fluid surface has been depressed by  tho  
chango in  pressure. W hen th o  fluid d en sity  has been m easured for tho  first p roduction  
period, th o  pum p spcod is changed an d  a  second stab iliza tion  period is s ta rto d .
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T hree s tab iliza tion  periods aro used  as in o th e r fluid-lovol te s ts . B ottom -holo 
pressures aro com puted  by add ing  togethor tho  rocordod casing-head pressure , tho 
w eight of th e  gas colum n above th e  liquid, an d  tho  w oight of th o  liquid  colum n above 
th e  producing form ation . T ho specific g rav ity  of th e  gas in  th o  ann u lu s betw een 
casing an d  tu b in g  is calcu la ted  from  th o  speed w ith  w hich w ave-im pulses reach  th o  
well head  afto r boing rofloctod by  th o  surface of th o  liqu id  in  th o  woll.

T he w ell p o ten tia l is com puted  b y  first averaging tw o indicos, tak e n  as th o  ra tio  
of th o  increm ent in  p roduction  ra to  to  th o  increm ent in  bottom -holo  p re ssu re ; th o  
average index is n ex t m u ltip lied  by  tho  bottom -holo  pressure  a t  th o  lower ra te . A dding 
th is  p ro d u c t to  tho  lower ra to  gives th e  p o ten tia l. A . H . N.

1469.* Dyes Aid in Tracing W ater. A non . Oil W kly, 16.9.40, 99 (2), 18.—To m ako 
i t  possible for fu tu re  drillers to  determ ine w h e th er w a te r  encountored in  a  p ay -sand  is 
com ing from  a  previously plugged well, operators aro using  dyos. Tho “ d e tec to r ”  is 
m ado of 30-40 oz. of red or p u rp le  dyos w ith  sufficient w arm  w a te r to  form  a  th ic k  
p aste . T h is m ass is packed  in to  a  w axed  p ap er con tainer, w hich is w oightod and  
dropped down tho  holo. Tho casing is pulled  o u t a n d  th e  holo plugged in  t ho norm al 
m anner.

T ho p ap er is soon ru p tu red , an d  a n y  m oving body of w a te r w ill te n d  to  tak e  tho  dyo 
in  tho  s tream . B y  p lacing  dotoctors of different colours in  c e rta in  wolls, a n d  by  
keeping such  locations carefully  preserved on a m ap, i t  is possiblo to  e stim a te  dips 
a n d  h igh-spots in  a  sand , a n d  also to  prove tho  general d irection  in  w hich  th o  san d  is 
d rain ing  as well as to  find th o  sourco of con tam in a tin g  w aters in  fu tu re  wolls.

A . H . N .

1470.* More Efficient Practices Used to Produce Gas W ells on Gulf. N . W illiam s. 
Oil G a sJ .,  29.8.40, 39 (16), 43—14.—I n  th e  p roduction  of high-pressure gas wolls w hich 
aro n o t of th o  d istilla te  typo , contro l of th o  pressure  drop  is a  m ajo r facto r in  th o  
efficient recovory of liquid co n ten t of th o  gas. T ins con tro l involves red u ctio n  of 
p ressures w ith o u t causing  freezing in  th o  gas lines an d  sep ara to rs, a n d  sim ultaneously  
w ith o u t ap p ly ing  too  m uch  h e a t  to  th o  gas to  allow  easy  sep ara tio n  of gas a n d  liquid.

B ottom -hole  chokes havo n o t  p roved successful because of continuous noed for 
changing th e  sizo of tho  orifice. T he m o st po p u lar system  is ono w here ju s t  sufficient 
h e a t is im partod  to  th e  gases boforo expansion to  keep th e  tem p era tu re  on  th o  ox it 
side co n stan t. T ho regu lators aro placed, in  th is  system , on th o  discharge sido of th e  
h e a te r  coil.

A discussion of hoaters an d  regu lators used on th o  Gulf C oast for such system s shows 
continual progress in  design of tho  h eaters a n d  regu lators. A . H . N.

1471.* Co-operative Repressuring in Louisiana Field. G. W obor. Oil G a s 5.9.10, 
39 (17), 32.—-The advan tages gained from  repressuring  aro illu s tra te d  b y  th is  s tu d y  
of tho  H om or fiold in N o rth  Louisiana. C urrent p roduction  averages 2400 b rl./d ay , 
approx im ately  50%  above th o  estim a ted  production  un d er an  o rd inary  dep le tion  p ro ­
gram m e. In  add ition  to  th e  m ore rap id  p ay -o u t, th o  increased p roduction  represen ts an  
increase in  recoverable oil, by  ex tend ing  th o  field’s econom ic lifo for several years. 
R eduction  of vacuum  has show n definite  re tu rn s  in th e  re la tive ly  fewer clean-out jobs 
a n d  lower field-operating costs.

Tho p ap er includes an  h istorical account of th o  developm ent of tho  repressuring 
p ro jec t, a  s tu d y  of th o  operations a n d  practicos involved, gas-o il ra tio  stud ies, anil 
processing of th o  gas produced.

T he p rincipal operating  prob lem  is contro lling  th o  gas-o il ra tio . In  m o st cases, 
th is  con tro l is achieved by  reducing th e  orifico in  th o  gas lino from  tiro woll show ing 
increased gas p roduction . A . H . N.

1472.* Unfavourable Pum ping Speeds May Cause Excessive Sucker-Rod Breakage.
T . P . Sanders. Oil Gas J . ,  5.9.40, 39 (17), 37.— A n u p p e r lim it to  th o  nu m b er of 
strokes por m in u te  in  pum ping  wolls is know n to  ex is t, b u t  a n  unfuvourablo pum ping  
speed m ay  also occur a t  lower values th a n  th is  up p er lim it, w here failure of sucker- 
rods m ay  occur duo to  v ib rations. W hen a  sudden  stress  is app lied  to  th o  rods, th a t  
stress is tran sm itte d  to  tho  o th er end  of tho  rod  in tho  form  of a  long itud inal
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wavo. T ho frequency of tho  w ave w as show n to  bo equal to  tho  volocity of stress 
transm ission  d ivided by 4 tim es tho  leng th  of th e  rod  string . T hus, frequency =  
237,000/length of rods.

In  designing pum ping  equipm ent, speeds w hich give rise to  sovero v ibrational 
stresses duo to  synchronous v ibrations of th e  first order should  bo avoided. A ch art 
is givon to  assist in  choosing safo speeds for various dep ths. Howover, only a  dynam o- 
m otor te s t  w ould bo a  certa in  w ay of choosing op tim um  values of speeds.

A . H . N .

1473.* Small Generating P lan t for Pum ping. H . F . Sim ons. Oil Gas J . ,  12.9.40, 
39 (18), 05-00. Efficient pum ping of shallow  oil wells by  e lectricity  is being accom ­
plished th rough  a  carefully  designed system  of a  sm all generating  p lan t supplying 
powder to  forty-six  producing wolls an d  to  a  pum p a t  a  sa lt-w ater disposal well. 
A pproxim ately  1000 b rl. of fluid aro lifted  daily  by  tho  pum p. L oads of th o  ind iv idual 
wolls vary  widely, an d  th e  longth of tho stroke, th e  num ber of strokos/m in ., a n d  tho  
tim e th o  well is on th e  pum p differ from  well to  well, due to  characte ris tics of th e  
p roducing horizon.
■ E ach  well is oquippod w ith  an  individual pum ping u n it drivon by  an  electric  m otor. 
G onerally th o  m otors aro of 220-240 vo lt, 8-1-4-05 am p., 3-phaso, 3-h.p., 60-cyclo, 
lG75-r.p.m . induction-typo, capable of runn ing  continuously  w ith  a  50° tem p era tu re  
rise. Tho generating  p la n t is as eon tra lly  located  as possiblo to  reduce tho  len g th  of 
th o  transm ission  lines.

C ertain de ta ils  of th e  equ ipm ent, internal-com bustion  ongino and  generato r founda­
tion  anti of sw itchboard  a n d  transm ission  system s used are doscribod an d  illu stra ted .

A . H . N .

1474.* D istortion of Sucker Rods. T . P . Sanders. Oil G a sJ ., 12.9.40, 39 (18), 66.—  
In  a  sh o rt noto on d isto rtion  of sucker rods when pulling  s tuck  pum ps, i t  is po in ted  o u t 
th a t  tlio force requ ired  should  bo w ith in  th o  lim its of th e  suckor-rod’s capacity . Tho 
b est availab le  p ractice  to  avoid sucker-rod d isto rtion  duo to  oxcossivo pulling  forces is to 
uso a  woight ind ica to r on rod-and-tub ing  pulling  u n its . A nother m ethod  m ay  bo 
usod w hen woiglit ind ica to rs aro n o t available, i.e ., to  lim it th o  rod  stro tch . A ch art 
gives th e  m axim um  allowablo s tro tch  for rods of various lengths an d  yield p o in ts .

Tho m eth o d  consists of ra ising  th o  olovators to  tako  up  th o  slack in  th o  rods and 
ty in g  a  m arker on  to  th o  string . F u rth e r  forco is applied an d  tho  s tro tch  is noted . 
If  tho  s tro tch  is n ear th e  m axim um  allowable, th en  i t  will n o t bo safo to  continue, and  
a  tu b in g  job  is ind icated . A . H . X.

1475.* Deepening and Completing a  W ell in  the Lisbon Field, Louisiana. P t. 8.
P . D . Torroy a n d  F . H . Millor. Petrol. Engr, Septem ber 1940, I I  (13), 124.—T his is 
th o  concluding p a r t  of tho  long paper p repared  b y  th e  au th o rs  to  describe every  dotail 
of dooponing a  certa in  woll. In  th is  p a r t  m othods are  suggested of increasing oil 
recovery from  th is  well based  on inform ation  gained from tosts doscribod in  previous 
p a r ts . G as-repressuring an d  pressure m ain tenance aro discussed.

I n  th o  sum m ary  i t  is coneludod th a t  in  th is  particu la r fiold pressure m aintenance 
can  only bo accom plished econom ically if th o  several operators in  tho  fiold co-operated. 
Several indopendont p lan ts  w ould servo m erely to  increaso th o  cost, an d  w ould n o t 
im prove th e  efficiency of tho  oporation. Losses in recovery duo to  non-em ploym ent of 
pressure m ain tenance  aro m ado clear, b u t tho  full s tu d y  of t he economies of repressuring 
can n o t bo givon, as th e  d a ta  aro too m eagre. A . H . X.

1476. R epair of Oil Wells. B. L. A stiz. Bol. In form . Petroleras, M ay 1940, X V II 
(189), 19-27.—T his is a  description of tho  m ethods adop ted  for th e  repair of oil wells, 
w ith  spoeial reference to  tho  conditions ob tain ing  in th e  field a t  Comodoro R ivadav ia. 
A num ber of pipo filters are illu stra ted . H . I. L.

1477. Some Aspects of the Use of M echanically-Operated Pum ps for Raising the Oil 
in the Comodoro Rivadavia Oilfield. M. Soifor. Bol. Inform . Petroleras, M ay 1040, 
X V II (189), 28-35.— Tho au th o r po in ts o u t th a t  l ittle  has beon published concerning 
tho  conditions affecting m echanically-operated pum ps. T ho b idk  of th e  pum ps a t
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Comodoro R ivadav ia  aro of th is  descrip tion , an d  th e  re la tive ly  h igh  v iscosity  of tho  
petro leum  ra ised  in troduces features of in te res t. A m ong th e  p o in ts  discussed is tho 
effect of acceleration  of th o  pum p a n d  of th o  petro leum  on th e  m axim um  stre ss  th a t  
can bo borne by  tho  pum p rods, an d  also th e  effect of v iscosity . Tho uso and  
ad v an tag es of th o  “  insortablo  ”  typo  of pu m p  aro considered in  d e ta il a n d  various 
im provem ents aro d e a lt w ith . H . I. L.

1478. P roduction Paten ts. A. J .  H ughes. U .S.P. 2,212,604, 27.8.40. A ppl. 12.11.37. 
A p p a ra tu s for do p th  m easurem ent by  echo recoption m othods.

E . J .  Roo. U .S .P . 2,212,619, 27.8.40. A ppl. 4.3.37. W ell-packing dovico.

B. W. MeCuno. U .S .P . 2,212,784, 27.S.40. A ppl. 24.2.40. W ell-casing perforation  
cleaner.

R . W ikon. U .S .P . 2,212,909, 27.8.40. A ppl. 24.1.38. Pow or u n it for m u ltip le  
oil wolls com prising a n  occontric ro ta tin g  on a vertica l axis.

C. P . Stauffer. U .S .P . 2,213,022, 27.8.40. A ppl. 31.10.38. R opair c lam p for p ipes.

T . B. W ayno. U .S .P . 2,214,783 and  2,214,784, 17.9.40. A ppl. 20.7.38 an d  29.7.38, 
respectively . Procossos an d  reagents for resolving em ulsions of potroloum .

W . J .D u n la p . U .S .P . 2,214,956, 17.9.40. A ppl. 14.9.38. P lunger con tro lled  valvo 
for oil well pum ps.

J .  S. W ylio. U .S .P . 2,214,982, 17.9.40. A ppl. 16.6.38. P ipo c leaner contain ing  
an  o longated helical spring, an d  a  nu m b er of scraping blados socured to  th o  spring  a t  
various rad ia l positions.

G. S. Shupe. U .S .P . 2,215,164, 17.9.40. A pp l. 30.3.39. P u m p  w ith  la tches to  
rem ove th e  cylinder w hen requirod.

J .  S u th e r lin a n d  F . I. McConnell. U .S .P . 2,215,487, 24.9.40. A ppl. 9.3.38. T re a t­
m en t of wolls by  acid  w here acid  is forced un d er pressure a n d  m ain ta ined  u n til p e r­
m eab ility  of form ation reaches a  m axim um , w hen th o  pressure is released an d  acid is 
w ithdraw n and  tre a tm e n t ropoated.

A . H ollander. U .S .P . 2,215,505, 24.9.40. A ppl. 13.1.38. V ariable cap acity  
pum ping  a p p ara tu s  for deep wells w ith  a  subm ersible electric  m o to r a n d  pum p u n it.

R . R . MacGregor. U .S .P . 2,215,514, 24.9.40. A ppl. 25.7.38. W ell dovice for 
cleaning well tub ing , casing, liners, a n d  th e  like, com prising b rushes on m andrel.

A . G. M iller. U .S .P . 2,215,558, 24.9.40. A ppl. 29.12.38. D eep woll pu m p  w ith  
a ir  in a  com pression cham ber to  a c t as a  cushion.

C. O. T ullberg  an d  R . D. F ram p to n . U .S .P . 2,215,599, 24.9.40. A ppl. 29.8.39. 
T ubing  bleeder for oil wells.

R . I .  Brow n. U .S .P . 2,215,913, 24.9.40. A ppl. 4.10.38. M ethod a n d  ap p a ra tu s  
for operating  wolls whoreby a  s trin g  of casing consisting  of a lte rn a tin g  sections of 
o rd inary  casing and  o thers of drillablo casings is landed, th o  la t te r  sections se t against 
producing horizons an d  drillod subsequently .

L . A. L ayne. U .S .P . 2,216,037, 24.9.40. A ppl. 27.12.37. M eans an d  m eth o d  of 
gravelling wells consisting of a  gravelling  assem bly of a  sm aller d iam eter th a n  casing in  
th e  well an d  a  gravelling tool.

L . A. L ayne. U .S .P . 2,216,038, 24.9.40. A ppl. 9.2.39. G ravel dum p buck et an d  
m eth o d  of depositing g ranu lar m ate ria l in  a  w-ell bore a round  a  s tra in e r elem ent.

A . H . N .
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Hydrogenation.
1479. Patents on H ydrogenation. E .I .  D u P o n t de N em ours & Co. E .P . 520,495,
19.9.40. A ppl. 17.3.39. M anufacture of hoxam othylono imino by cata ly tica lly  
hydrogenating  ad iponitrile  in th e  vapour- phaso  in th o  presence of an  oxeoss of am m onia 
an d  of hydrogen.

J .  C. M orrell and  A. U . Grosso. U .S .P . 2,212,034, 20.8.40. A ppl. 30.4.38. T re a t­
m en t of a lipha tic  hydrocarbons b y  co n tacting  them  under dehydrogenating  conditions 
w ith  an  a lum ina-siliea  com posite supporting  a  m inor p roportion  of an  oxido of t in .

J .  C. M orrell an d  A . U . Grosso. U .S.P. 2,212,035, 20.8.40. A ppl. 30.4.38. P ro ­
duction  of a rom atic  hydrocarbons from  a lipha tic  hydrocarbons of a t  least six  carbon 
a tom s in  stra ig h t-ch a in  a rrangem en t by  sub jecting  tho  la t te r  to  dehydrogonation  an d  
cyclizing conditions in  th e  prosenco of an  a lum ina-siliea  com posite supporting  a  m inor 
am o u n t of a n  oxido of tin .

’ V. Ip a tie ff  a n d  R . E . Sehaad. U .S.P. 2,214,463, 10.9.40. A ppl. 30.4.37. P ro d u c­
tio n  of m ore valuable p ro ducts from  butone trim ers by  sub jecting  th em  to  destructive  
hydrogenation  un d er conditions conducive to  tho  form ation  of oc tanes b y  dopolym oriza- 
tio n  an d  hydrogenation  of th e  trim ers. H . B. M.

Polymerization.
1480.* Production of Aviation Spirit by Alcoholization and by Polym erization of 
“  Cracking ”  Gases in  the Liquid Phase. A . P in illa . Bol. In form . Petroleras, May 
1940, X V II  (189), 5-19.— T his is a  de ta iled  descrip tion  of tho  process in w hich sulphuric 
acid  is usod os th o  condensing agen t a n d  whoro two typos of gas aro usod—nam oly, 
a  gas w hich is m ain ly  isobu tane  and  ano thor w hich consists predom inantly  of bu tane . 
A m ix tu re  of theso  w ith  ord inary  high-grade p e tro l resu lts  in  a  high-class av ia tion  
sp ir it. H . I .  L.

Synthetic Products.
1481. Patents on Synthetic Products. J .  G. Fife. E .P . 525,403, 28.8.40. A ppl.
7.1.39. M anufacture of rofined products from  hydrocarbon m ix tu res  b y  separa ting  
th e  liqu id  m ix tu re  in to  fractions hav ing  different com positions by  m eans of an  e x tra c ­
tion  process involving tho use of a  so lvent consisting of an tim ony  trich loride  w ith  or 
w ithou t tho add ition  of othor substances.

A. Carpm ael. E .P . 525,673, 2.9.40. A ppl. 25.2.39. M anufacture of fa tty  a rom atic  
m onochlorom ethyl com pounds. F a t ty  a rom atic  hydrocarbons w hich con ta in  ono or 
m ore a lky l residues w ith  m ore th an  two carbon a to m s aro brought in to  reaction  in tho 
prosenco of zinc chloride or eoneontratod sulphuric acid w ith  hydrogen chloride and  
an  excess of paraform aklehydo.

S tafford Allon & Sons. E .P . 525,705, 3.9.40. A ppl. 27.2.39. P rep ara tio n  of 
propenylbenzono derivatives from  alkylbenzeno derivatives capable of isom erization 
by  h eatin g  w ith  caustic  a lkali in w hich a  glycol o r polyglycol is usod as a  d iluen t for 
tho  hea ted  caustic alkali.

I.G . Farben industrio  A.G. E .P . 525,733, 3.9.40. A ppl. 27.2.30. M anufacture of 
sy n th e tic  rubber-liko m ateria ls by sub jecting  butadienes 1 : 3 to  co-polym erization in 
aquoous em ulsion w ith  o th er polym erizable com pounds. T he polym erization  is 
effected in  tho  presence of such to rtia ry  aminos as aro soluble in a t  least ono of tho 
polym erizable com pounds.

Com pagnie F rançaise  de Raffinage. E .P . 526,084, 10.9.40. A ppl. 9.3.38. Process 
for th e  sy n th e tic  p rep ara tio n  of hydrocarbons to  ob tain  fuels having a  h igh an ti- 
knocking power. Gaseous isobutylene is converted  in to  iso-octane b y  a  series of 
reactions— i.e., h y d ra tio n  by m eans of su lphuric acid, for form ing to rtia ry  b u ty l 
a lcohol; deh y d ratio n  a n d  polym erization of th is  te r t ia ry  b u ty l alcohol to  produce 
diisobutyleno ; and  hydrogenation  of tho la tte r.

N  N
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H . E .  P o tts . E .P . 526,465, 18.9.40. A ppl. 17.3.39. Im p ro v em en t in tho  p roduc­
tion  of hydrocarbons w ith  m oro th an  ono carbon a to m  in tho  m olecule b y  conversion 
of carbon m onoxide w ith  hydrogen. Tho im provom ont consists in  converting  a  gas 
m ix tu ro  contain ing  2 p a r ts  o r loss of hydrogen to  1 p a r t  of carbon m onoxide and  
a lte rn a te ly  a  gas m ix tu re  richor in  hydrogen, th ereb y  reac tiv a tin g  th e  ca ta ly s t.

V. K om arow sky. U .S.P. 2,212,026, 20.8.40. A ppl. 31.12.36. Conversion of 
a lipha tic  hydrocarbons in to  cyclic hydrocarbons by  subjocting  thorn a t  olovatcd 
tem pera tu res and  atm ospheric pressures to  co n tac t w ith  a  c a ta ly s t consisting of a  
m ix tu ro  of alum inium  oxido and  m otallie nickel.

J .  F . C lausen. U .S .P . 2,212,112, 20.8.40. A ppl. 26.11.38. M ethod of increasing 
th e  cyclic hydrocarbon  con ton t of a  hydrocarbon  m ix tu ro  boiling w ith in  th e  gasoline 
range and  contain ing  a  su b s tan tia l am o u n t of a lipha tic  hydrocarbons of a t  least six  
carbon a tom s. Tho hydrocarbon m ix tu re  is con tacted  w ith a  preform ed heav y  m eta l 
sa lt  of a n  acid  of th e  class consisting of m olybdic an d  tu n g stic  acids a t  a  tom porature  
botweon 400° an d  600° C.

C. M. Loane. U .S .P . 2,212,644, 27.8.40. A ppl. 5.12.36. P rep ara tio n  of a  now 
com position of m a tte r  consisting of w hite  oil an d  from 1 to  50 p a r ts  of an  aeid  solectod 
from  tho group consisting  of su lphuric  acid, ehlor-sulphonic acid, and  a  m ono-alkyl 
su lphuric acid  in  ab o u t ono m illion p a r ts  of tho oil.

E . S la tineanu . U .S .P . 2,213,415, 3.9.40. A ppl. 15.12.36. P roduction  of m ix tu res 
of hydrocarbons b y  subjocting  a  com position consisting of m ethane, a t  least ono 
m om ber of tho  group co n stitu ted  by carbon m onoxido an d  carbon  dioxido, an d  a t  least 
ono m om bor of th e  group co n stitu ted  by  hydrogen a n d  w ato r a t  a  tem p era tu re  betw een 
225° and  380° C. to  a  pressure of m ore th a n  500 a tm ospheres. T his sufficos to  causo a  
polarization  of tho  m ethano  p resen t. H . B . M.

Refining and Refinery Plant.
1481a. P aten ts on Refining and Refinery P lan t. N.V. do B ataafscho Petro loum  
M aatsehappij. E .P . 525,388, 27.8.40. A ppl. 20.2.39. Process for sep ara tin g  
fractions of re la tiv e ly  h igh paraffinic ch arac te r from  thoso of re la tiv e ly  low paraflinic 
ch arac te r in  hydrocarbon  m ix tu res  by  crysta lliza tion  and  by th e  uso of d iluen ts. 
C rystallization  is effected a lte rn a te ly  from  a  so lven t w ith  good solvont powor for 
paraflinic hydrocarbons and  a  so lven t w ith  good so lven t pow er for non-paraflinic 
hydrocarbons.

K . W . Popper. E .P . 526,117, 11.9.40. A ppl. 7.3.39. Process of purification  of 
u n sa tu ra ted  ketones ad ap to d  for use  in tho  p roduction  of ketonic resins by  sub jecting  
th e  greenish-coloured kotono in  tho  presence of w a ter to  th o  action  of a lkalis or basic 
m ateria ls or certa in  reducing agonts.

A nglo-Iranian  Oil Co. E .P . 526,165, 12.9.40. A ppl. 3.2.39. Process for th e  
a lk y la tio n  of isopentano or isobu tane  in  w hich tho  isoparaflin is condensed w ith  
e thy lene or w ith  a  m ix tu ro  of olefinos contain ing  su b s tan tia l p roportions of e thy lene 
a t  a  re la tive ly  low tem p era tu re . T he reac tion  m ix tu re  is vigorously s tirred  in  tho 
preseneo of su lphuric  acid  of h igh concentra tion , an d  cupric su lp h a te  an d  m orcurous 
su lp h a te  aro added  to  tho  m ix tu re  as reaction-prom oting  agonts.

D ow  Chemical Co. E .P . 526,387, 17.9.40. A ppl. 14.3.39. S eparation  of bu tad iene  
from  m ix tu res thereof w ith  o thor hydrocarbons hav ing  four carbon a tom s by  frac tio n ­
a lly  d istilling  tho  liquefied hydrocarbons in  tho presonce of liquid  am m onia.

E deleanu  G esselschaft m .b .H . E .P . 526,477, 19.9.40. A ppl. 17.3.39. Im proved  
process for th e  ex trac tio n  a n d  dew axing of m ineral oils. Tho im provem ent lies in 
interposing betw een tho ex tractio n  p lan t an d  tho  dew-axing p lan t a  com pensating  
ev ap o ra to r in w hich  such  a p roport ion of tho  su lp h u r dioxido contained in tho raffinato 
solu tion  is evapora tod  th a t  a  re la tiv e ly  sm all an d  co n stan t ad d itio n  of tho  solvent 
p reven ts liqu id  phase fo rm ation  an d  tho  degrco of d ilu tion  of tho hydrocarbon  m ix tu re  
m ost su itab lo  for tho  dew axing process is n o t oxceedod.
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E .I . D u  P o n t do N em ours & Co. E . P . 526,490, 19.9.40. A ppl. 17.3.39. Purifica­
tion  of an  a lipha tic  din itrilo  by  bringing i t  in to  co n tac t w ith  a  so lu tion  containing 
su lphurous acid  o r a  w ator-solublo sulpliito.

C. T . Anno. U .S .P . 2,213,798, 3.9.40. A ppl. 18.6.38. Continuous m ethod  of 
rem oval of a sp h a lt from  oil in tho  presonco of a  solvent ad ap ted  to p recip ita te  asphaltic  
constituen ts . H . 13. M.

Chemistry and Physics.
1482. Polycyclic A rom atic Hydrocarbons. XXIV. J .  W . Cook an d  R . H . M artin . 
J .  cheni. Soc., 1940, 1125-1127.— C ertain  hom ologues of 1 : 2-bonzanthracono give 
photo-oxidos wlion oxygon is passed  th rough  thoir d iluto solutions in  carbon disulphido, 
exposed to  ligh t. T his behaviour appoars un re la ted  to  th e  carcinogonic a c tiv ity  of tho 
hydrocarbons. T . C. G. T.

1483. D ehydrogenation. H . The E lim ination and M igration of Methyl Groups from  
Q uaternary Carbon Atom s during Catalytic Dehydrogcnation. R . P . L instead  an d  
S. L . S. Thom as. J .  chem. Soc., 1940, 1127-1134.— H ydronaplithalonos containing 
m eth y l groups a tta ch e d  to  q u a te rn a ry  carbon a tom s havo boon dohydrogonatod in 
th o  v apour phaso ovor m etallic  cata ly sts . Over p latin ized  charcoal tho  m ain  reaction 
was dehydrogcnation , accom panied by  a  stra igh tfo rw ard  elim ination  of m othy l from  
th o  q u a te rn a ry  a to m . W hen certa in  hydronaplithalonos wore passed  over p latin ized 
or palladized  asbestos tho  reaction  was accom panied by  a  m igration  of m othy l to  an  
a d jacen t carbon a tom .

T he ca ta ly tic  dehydrogcnation  of various a lk y lto tra lin s in tho liquid pliaso has also 
boon oxam inod. Those w ith o u t a  q u a te rn a ry  carbon a to m  wero rap id ly  and q u a n ti­
ta tiv e ly  dohydrogonatod. Those w ith  such an  a to m  wero p ractica lly  unaffected.

T . C. G. T.

1484. Polycyclic A rom atic Hydrocarbons. XXV. 1- and 2-Alkyl Derivatives of 
3 : 4-B enzphenanthrene. J .  L . E v ero tt an d  C. L . H o v e tt.  J .  chem. Soc., 1940, 
1159-1162.— C ontinuing th o  research  in to  th o  carcinogenic p roperties of arom atic  
hydrocarbons, tho  au th o rs  havo proparod derivatives of 3 : 4-bonzphcnnnthreno.

T. C. G. T.

1485. M echanization of Polym erization. IV. Experim ents R elating to the Constitu­
tion of the Solid Dim eride and the Liquid Trim eride of /Jy-Dim ethylbutadiene, and to 
the  Separation of the H igher Polymerides. E . H . F a rm er and  J .  F . M artin . ./. chem. 
Soc., 1940, 1169-1176.— Tho solid dim eride C12H20 ob tained  from  /3y-dim othylbuta- 
diono is possibly one of two m ethylonototram ethylbicycZoheptanos. Tho trim erie 
p o rtio n  of tho polym orido is p robab ly  a  m ix tu re  of isom eric hydrocarbons, a lthough  a  
p a r t  of i t  m ay  bo pontam othylfsopropenyloctahydronaplithaleno. T. C. G. T.

1488. M echanism of Polym erization. V. D im erization of U nconjugated Pentadiene.
A . A hm ad and  E . H . Farm or. J .  chem. Soc., 1940, 1176-1178.— Tho pentadiono, w hen 
hea ted  above 200° C., polym erizes liko certa in  drying-oils. Tho p roduct is a  m ix turo  
of low-m olecular polym erides, in  which dim eride and  tim eride  p redom inate . Tho 
dim eride consists m ainly  of l-mothyl-2-allylcycZohoxeno. A m echanism  is suggested.

T . C. G. T.

1487. H ydrogenation of E thylene a t Surfaces of Certain Oxides. I. Z inc Oxide and 
Z inc Chromite. J .  R . W oodm an an d  H . S. T aylor. J .  Am cr. chem. Soc., 1940, 62, 
1393-1396.— Zinc oxide and  chrom ite  cata ly se  th e  hydrogenation  of e thy lene a t  an d  
above room  tem pera tu re . A t 56° C. tho  reac tion  velocity  on th e  oxido is indopendont 
of hydrogen, ethyleno, and  othano p a rtia l pressures. On zinc oxido a t  56° th e  num ber 
of active  centres doereases owing to  tho  deposition of polym ers o r to  tho decom position 
of ethylono a t  th o  surface. T his poison can  be oxidized by  a ir  a t  150° anti above, and  
tho  p roduct rem oved by  ovaeuation  a t  450° C.
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T his is evidence th a t  oxygon is strong ly  adsorbed on th e  active  cen tres of zinc oxide 
abovo 150° C. R eduction  of tho zinc oxido takos p lace above 218°.

E thy leno  polym erizes on  zinc oxido a t  218° w ith o u t appreciab le  fo rm ation  of 
ponnanon t gases. A t 445° p o lym erization  is rap id , b u t  accom panied by th e  fo rm ation  
of hydrogen an d  m othano.

Sm all q u an titie s  of w a te r  v apour poison tho surface of tho  zinc oxide com pletely  a t  
56° a n d  oven a t  400° C. T . C. G. T.

1488. H ydrogenation of Ethylene a t the Surfaces of Certain Oxides. H . Molybdenum 
Oxide Compounds. J .  F . W oodm an, H . S. T aylor, an d  J .  T urkev ich . J .  A m er, chem. 
Soc., 1040, 62, 1397-1399.— A c a ta ly s t p repared  by tho decom position and  reduction  of 
am m onium  nickel m olybdato  a t  300° C. is active  a t  —  80° in  tho  hydrogenation  of 
ethyleno. M agnetic suscep tib ility  m oasurem onts, togothor w ith  poisoning experi­
m en ts using  hydrogon sulphide, have  suggested th a t  th is  a c tiv ity  is duo to  m otallic 
nickol, v e ry  h ighly  dispersed.

C atalysts proparod from  am m onium  phosphom olybdato an d  am m onium  para- 
m olybdate  have shown negligible a c tiv ity  for ethyleno hydrogenation  bolow 256° C.

T . C. G. T .

1489. In term ediate Complexes in  the Friedel and Crafts R eaction. J .  R . N orris and  
J .  E .  W ood. J .  Am er. chem. Soc., 1940, 62, 1428-1432.— Tho p rep ara tio n  a n d  some 
properties of tho  com plexes hav in g  tho  following form ula; aro described : 
Al2B r6's-C0H 3(CH3)-HBr, A l2B r6-s-C6H 3(C2H s)3 C2H 3B r, A l2B r0-s-C0H 3(CH3)3-C2H 5Br. 
Tho com plex A l2B r6-s-C6H 3(C2H 5)3-H B r d id  n o t reac t w ith  C 0 2 a t  60 atm ospheres, b u t 
a  m ix tu re  of A l2Br„ an d  s-C6H 3(CH3)3 under tho sam o conditions gavo h igh  yields of 
tho d im osityl ketone and s-trinothylbonzoic acid.

W hen a  com plex w hich con tains alum inium  chloride and  benzene, to luene, tr i-  
ethylbonzeno, or nitrobonzono w as tre a te d  w ith  hydrogen brom ido a t  room  tem p e ra ­
tu re  a n  exchange of halogen a tom s to o k  place. W hen  th e  com plex w hich contained 
a lum inium  brom ido w as tre a te d  w ith  hydrogon chlorido exchange also took  place.

"When acotyl chlorido w as condensed w ith  benzene by  m eans of a lum inium  brom ido 
77 m ole-%  of th e  hydrogon lialidos form ed wero hydrogen brom ido. W hen ace ty l 
brom ido an d  a lum inium  chlorido wero used  th e  m ole-%  of hydrogen chlorido was 70.

T . C. G. T.

1490. The R edistribution R eaction. VIIL The Relative Affinity of M ercury and Lead 
for M ethyl and E thyl Radicals. G. Calingaort, H . Soroos, an d  G. W . Thom son. J .  
Am er. diem . Soc., 1940, 62, 1542-1545.— M ixture of d ie thy l m ercury  w ith  te tram o tliy l 
load, an d  of d im othyl m ercury  w ith  te tra e th y l lead  contain ing equal proportions of 
m eth y l an d  e th y l radicals an d  eq u iva len t am oun ts of m ercury  and  lead, undergo re ­
d is trib u tio n  and  y ield  tho  sam e random  equilib rium  m ix tu re , in w hich tho m ercury  
shows a  g reator ro lativo affinity  th a n  load for m e th y l w ith  respoct to  e th y l radicals.

T . C. G. T .

1491. The R edistribution R eaction. IX . R edistribution of Halides and of Esters.
G. Calingaort, H . Soroos, V. H nizda, an d  H . Shapiro. J .  Am er. chem. Soc., 1942, 62, 
1545-1547.— E xp erim en ta l d a ta  aro p resen ted  for th e  red is trib u tio n  reac tion  in  th e  
following six  halido or estor system s : e thy lene  dibrom ido an d  ethyleno dichlorido, 
e th y l chlorido an d  ethy lene  dibrom ido, o thy l brom ido and  ethylono dichloride, d im ethy l 
oxala to  an d  d ib u ty l o x a la te , o thy l ace ta to  and  m othyl b u ty ra to , fu rfu ry l a ce ta te  an d  
o thy l furoato. T . C. G. T.

1492. H exa-p-alkylphenylethanes. X. p-cyclo 'B exyl Derivatives of Hexaphenyl- 
ethane. C. S. M arvel and  C. M. H im el. J .  Am er. chem. Soc., 1940, 62,1550-1553.— Tho 
d issociation  of di-p-cycZohoxylphenyltotraphenylothane, tetra-p-cycZohexylphenyl- 
d iphenylo thane, an d  hexa-p-cycZohexylphenylethane in to  fivo radicals lias been 
m easured  by  th e  m agnetic  suscep tib ility  m ethod . Tho dissociation in benzono a t  
26-28° is 9 ±  1%  in 0-lA f solution, 10 ±  1%  in 0 054 / solution, an d  50 ±  7%  in
00-14/ solution, respectively. T . C. G. T.
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1493. Hydrogen Fluoride as a  Condensing Agent. XI. The Reaction oi Alcohols and 
E thers w ith Benzene. J .  H . Sim ons a n d  S. A rcher. J .  Am er. chem. Soc., 1940, 62, 
1623-1024.— A dditional studios of th o  hydrogon fluorido catalysed  a lky lations have 
beon carried  o u t using p rim ary , secondary, and  te r tia ry  alcohols and  th e ir  o thers. 
Good yields woro ob tained  w ith  see. and  tert. com pounds a t  room  tom poraturo, b u t 
w ith  p rim ary  com pounds oxcep t benzyl alcohol an d  e tho r 100° C. was necossary.

T he alcohols woro found to  reac t m ore read ily  th an  th e  corresponding chlorides, b u t 
w hen a lum inium  chlorido is used tho  chlorides reac t moro read ily  th a n  tho  alcohols.

I t  is considered th a t  tho  easo of reac tion  of benzyl alcohol is a  stro n g  argum ent 
against th e  hypothesis th a t  an  olofino is an  in term ediate  in  tho reaction.

T. C. G. T.

1494. Hydrogen Fluoride as a  Condensing Agent. XH. R eactions of M ethyl, E thyl, 
and Phenyl Compounds w ith Benzene and its Derivatives. J .  H . Sim ons an d  H . J .  
Possino. .7. A m er. chem. Soc., 1940, 62, 1624.—H ydrogon fluoride has boon found to  
bo a  su itab lo  c a ta ly s t for o thy la tion , b u t  no t for m othy la tion  or phonylation .

T. C. G. T.

1495. Polym ethyl A rom atic Hydrocarbons. I. Synthesis of 1 : 2 : 4-Trim ethyl- 
naphthalene and 1 : 2 - ,  1 : 3 - ,  and 1 : 4-D im ethylnaphthalene. M. C. K lootzol. .7. 
Am er. chem. Soc., 1940, 62, 1708-1713.— 1 : 3- an d  1 : 4 -d im ethylnaphthalono and 
1 : 2 :  4 -trim ethy lnaphthalono  havo beon syn thesized  from  j3-benzoylpropionic acid. 
A sim ilar synthosis s ta r tin g  from  1-tetralono is described for 1 : 2-dim othylnaphthaleno.

T. C. G. T.

1496. Spectrographic Study of the Form ation  of 1 : 3-et/cioHexadiene from  cycfoHexene.
I I .  StUcklon, H . T hayer, a n d  P . W illis. J .  Am er. chem. Soc., 1940, 62, 1717-1719.— 
U ltra-v io lo t abso rp tion  sp ec tra  m easurem ents ind ica te  tho  presence of traces of 
1 : 3-ci/ciohoxadiono and  bonzeno in  a ll sam ples of cyclohoxone propared  by  tho 
deh y d ra tio n  of cyciohoxanol. Bonzeno can  bo rem oved by fractionation , b u t  long- 
continued d istillation  increases th e  diono con ten t. Tho la t te r  m ay  bo rom ovod by 
maloic anhydrido. Tho diono is also form ed by  tho  action  of u ltra-v io lo t light and  by 
sun ligh t. T. C. G. T.

1497. Spreading of Volatile Organic Liquids on W ater in  the Presence of Unim olecular 
Films. E . R . W ashburn  an d  C. P . Iveim. J .  Am er. chem. Soc., 1940, 62, 1747—1749. 
— A m ethod  has boon developed for tho m easurem ent of spreading pressures by  m oans 
of a  film pressure balance an d  a  sm all q u a n tity  of tho  spreading liquid  p u t  on a  uni- 
m olecular film. B y th o  m othod tho following H ark in s’ spreading coefficients dynes/cm . 
were ob tained  : bonzeno 8-94, tolueno 6-84, an d  nitrobenzene 3-76. Tho unim olocular 
films wero palm itic  o r stearic  acid. T . C. G. T.

1498. Acetylenic cyclo  Hexane Derivatives. C. S. M arvel, R . Mozingo, an d  R , W hite.
J .  Am er. chem. Soc., 1940, 62, 1880.— F o u r now derivatives havo beon p repared  :
l-(3-m othyl-l-pontyn-3-ol)-2-m othylcyciohoxanol, l-(3 -m othyl-3-penten-l-ynyl)-2- 
m othylcydohexono, 2-m othyl-l : l'-dicyclohoxanolacotyleno, an d  2-m othyl-l : l '-d i- 
ci/clohexenylacotylene. T . C. G. T.

1499. H eat Capacity and Entropy, H eats of Fusion and V aporization and the Vapour 
Pressure of ?i-Butane. J .  G. A ston an d  G. H . Messorly. .7. Am er. chem. Soc., 1940, 
62, 1917-1923.— Tho h ea t capacity  of n -bu tano  has been de term ined  from  12° K . to 
i ts  boiling po in t. Tho tran sitio n  p o in t of ?i-butano is 107-56 ±  0-1° K ., tho  m olting  
p o in t is 134-87 ±  0-05° K ., an d  tho  boiling p o in t is 262-66 ±  0-03° K . T he h oa ts of 
transition , fusion, and  vaporization  a t  tho  boiling p o in t are, respectively , 494 ±  1, 
1113-7 ±  2, and  5351 ± 1 5  cal./m ole. Tho vapour pressure  of n -bu tano  from 210° K . 
to  tho  boiling po in t is given by log10 P  m m . =  2352-900/T — 16-49230 log10 T  +  
0-01111869 T  +  48-04763.

T he m olal en tro p y  of tho  ideal gas a t  tho  boiling p o in t calcu lated  from  tho experi­
m en ta l d a ta  is 72-05 ±  0-2 e .u . T he m olal en trop ies of th e  ideal gas and  tho super­
h ea ted  liqu id  a t  298-16° K . aro, respectively , 74-0 ±  0-2 and  55-2 ±  0-3 e.u.
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T he ro ta tio n  of th e  o thy l groups of n -bu tano  is h indered by  a  p o ten tia l of th e  ordor 
of 30,000 cal./m olo. R eliable  therm odynam ic functions for n -bu tano  a t  h igh te m ­
p eratu res m ay  bo ob ta ined  dospito u n c erta in ty  in tho v ib rational frequency assignm ent.

T . C. G. T.

1500. H eat Capacity and Entropy, H eats of Fusion and V aporization and the Vapour 
Pressure of J.wButane. J .  G. A ston, R . M. K ennedy, and  S. C. Schum ann. J .  Am cr. 
chem. Soc., 1940, 62, 2059-2063..—T he h ea t cap acity  of isobutano  has been determ ined  
from  12° K . to  tho norm al boiling po in t. Tho m eltin g  p o in t is 113-74° K . an d  tho 
boiling p o in t 261-44° K . Tho h ea ts  of fusion and vaporization  a t  tho  boiling poin t 
aro 1085-4 and  50S9-6 cal./m ole, respectively . Tho vapour pressuro of tsobu tano  
from  200° K . to  tho  boiling p o in t is given by  log P  m m . =  — 1716-687/2' — 6-38879 
log T  +  0-00241322' +  24-260325.

Tho m olal en tro p y  of tho  liquid  a t  tho  boiling po in t is 47-94 i  0-10 o.u. T he m olal 
en tro p y  of tho ideal gas a t  tho  boiling p o in t calcu la ted  from  th o  experim ental d a ta  is 
67-52 d: 0-10 o.u. T he m olal en tro p y  of tho liqu id  a t  298-16° K . ox trapo latod  from  
the  experim ental d a ta  is 52-09 -4- 0-10 o.u , w hilst th a t  of tho ideal gas is 70-43 -fc 0-15
o.u. T . C. G. T .

Analysis and Testing.
1501. M easurem ents of the Viscosities of Oils under Reservoir Conditions. C. R .
H o co tt an d  S. E . B uckley. Petrol. Tech., Aug. 1940, A .I.M .M .E . Tech. P u b . No. 
1220, 1-6 .— A sim ple rolling-ball viscom eter, tho  construction  of w hich is described, 
has been used  successfully for ro u tin e  determ inations of tho  v iscosity  of subsurface 
sam ples of oil under reservoir tem pera tu res an d  prossuros. T his in stru m en t is a d a p t­
able to  tho m easurem ent of a  wido range of viscosities b y  vary ing  th e  ro ll anglo, tho 
d iam eter of tho  roll tube, or th e  sizo of tho  ball.

A  largo num bor of subsurface oil sam ples have  been exam ined, an d  it  h as been  found 
th a t  tho  v iscosity  of an  oil is a  m inim um  a t  tho  sa tu ra tio n  pressuro, and  th a t  th e  
release of dissolved gas a tten d in g  reduction  of th e  rosorvoir pressure resu lts  in increased 
v iscosity  of tho  residual oil. Bocause of th e  n a tu re  of th e  varia tions of tho viscosity  
w ith  pressuro, d irec t m easurem ents on subsurface sam ples ap p ear to  bo tho  only 
feasible m ethod  for determ in ing  tho  v iscosity  of an y  p a rticu la r oil un d er resorvoir 
conditions. G. D. H .

1502. Developm ent of Modified Q uantitative Oliensis Spot Test. A. H . Bonodiet. 
Proc. Assoc. A sph . Paving Techn., 1940, 2, 13-43.—-Owing to  tho  tendency  of certa in  
h igh-sulphur-content Californian b itum ens, hav ing  good scrvico records, to  give 
positivo resu lts  in  tho  Oliensis sp o t to st a n  investigation  was m ado of various m ethods 
of de tecting  overheating  of b itum en. B lends of Californian b itum en  an d  severely 
cracked m ate ria l were exam ined for rela tionsh ip  betw een so lub ility  in  petroloum  e th e r 
a n d  p roportion  of cracked m a te r ia l ; degree of u n sa tu ra tio n  as m easured  by  : (a) 
aniline po in t, brom ine a n d  iodine num bers, and  absorp tion  in sulphuric acid  of vacuum  
d istilla te  from  tho  blends, (6) photochem ical te s ts  using day ligh t a n d  u ltra-v io lo t 
ligh t, (c) change in  characteris tics due  to  a ir  b lo w in g ; rela tionsh ip  betwoon physical 
p roperties of asphaltenes an d  p roportion  of cracked m ate ria l as ind ica ted  b y  acotono 
solubility  a n d  m olecular w e ig h t; q u a n tita tiv e  Oliensis sp o t tost.

Tho only m ethod  w hich appeared  capable of being ad o p ted  for tho  de tection  of 
overheating  of b itum en  was tho  Oliensis te s t, an ti fu rth er investigation  was dovoted 
to  th o  developm ent a n d  d e te rm ination  of th e  advan tages an d  lim ita tions of tho 
m odified q u a n tita tiv e  Oliensis te s t. Various so lven ts were exam ined w ith  a  view to 
finding a  so lven t w hich w ould give m ore accu rate  resu lts  an d  g rea te r sen sitiv ity  to 
sm all am ounts of cracked m ate ria l th a n  n a p h th a  ; norm al h ep tan e  was found to  moot 
theso requ irem ents an d  i t  was decided to  ad o p t th is so lvent und a  xylene oquivalent 
of 35%  os a  ten ta tiv e  div id ing  lino botwocn su itab le  an d  unsa tisfac to ry  b itum ens.

A . O.

1503. Identification of B itum en in  Paving M ixtures. A . W . A ttw ool an d  D . C. Broom e. 
Proc. Assoc. A sp h . P aving  Techn., 1940,2, 60-76.— An account is given of investigations
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of colorim etric m ethods of identify ing  b itum ens and  of tlio dovolopmont of an  in s tru ­
m ent for th is  purposo term od a  Panchrom otor. A description of tho in stru m en t and 
m ethod  of oporation is given and  resu lts  ob tained  w ith  various b itum ens are  tab u la ted . 
I t  is s ta te d  th a t  in ad d itio n  to  d ifferentiating  botweon various ty p es and  grades of 
b itu m en  i t  is po.ssiblo to  iden tify  m ix tu res an d  to  doterm ino th e  proportions and 
n a tu ro  of tho  m ate ria l used  as flux w ith  T rin idad asp h a lt. Tho Panchrom oter m ay  
also be usod to  d e toc t changos in  b itum en  resu lting  from  overheating  o r w eathering  
an d  to  detoct sed im entation  in a sp h a lt cem ents whothor containing filler o r othenri.se. 
A fu rth er app lication  of tho in stru m en t is in tho stu d y  of th e  reaction  botwoen different 
typos of b itum on and  m ineral aggregato. A . O.

Lubricants and Lubrication.
1504.* M achine Tool Oiling. A non. Auto . Engr, 1040, 30 (397), 149.— W ith  in ­
creasing accuracy dem anded of m achino tools, tho com ploxity  of u n its  Iras increased,

. as also has tho num ber of points requiring lubrication . W hereas th e  lubrication  used 
to  bo loft to  th e  operator, som etim es resu lting  in  over-lubrication and  wasto, th is lias 
now been largely replaced by au tom atic  o r m echanical m othods.

W ith  th o  use of circu la ting  system s oils of lower viscosity can  bo usod, resu ltin g  in 
lower fluid friction losses an d  lowor consum ption. A n oxam plo of such  a  caso is 
givon, togothor w ith a  descrip tion  of cen tralized  m ochanical lubrication  dosignod for 
use w ith  b o th  oil an d  grouse. A lterna tives to  tho  la tte r  are  contralized liand-operatod 
an d  a ir-operatod  system s, th e  la t te r  om ploying olectric tim ing  devices for au tom atica lly  
s ta r tin g  an d  stopping  tho compressor. Oils of a ll viscosities can bo handled , a n d  there  
is au to m atic  com pensation for changes in tem peraturo . H . L . W .

1505.* Cutting Fluids. Anon. A uto . Engr, 1940, 30, (398), 175.— In  view  of tho 
sm all cost of cu ttin g  fluids in  re la tion  to  to ta l  production  costs, i t  is surprising th a t  so 
littlo  a tte n tio n  is p a id  to  th e ir  u s o ; th o  advances m ade in m achino tools, cu ttin g  
speeds, o tc., could n o t havo boon m ado w ith o u t corresponding advances in cu ttin g  
fluids.

I t  is suggested th a t  tho  power oxertod a t  th e  tip  of tho  tool varies d irec tly  w ith  
cu ttin g  speed, a  factor w hich has c rea ted  problem s for th e  cu tting  fluid m anufacturers. 
W ith  tho  incroaso in  dem and for an d  im provem ents in  th o  m ethods of m easuring 
surface finish th o  cry  for h igh-quality  w ork h as been m ot w ithou t any  rise in  u n it 
costs, to  w hich cu ttin g  fluids havo con tribu ted  in no sm all m easure. A s tho  fluid 
is p rim arily  used to  prolong tool life, a  balance has to  bo stru ck  botw een its  p roperties 
as a  coolant an d  as a  lub rican t. This n a tu ra lly  varies according to  th o  m achino 
a n d  th e  w ork boing done, and  a  p roper selection of fluid w ill have a n  influence on too l 
life and , thoroforo, on p roduction  costs.

A lthough opinions differ as to  tho  uso of fluids w ith  carbide-tipped tools, i t  is fe lt 
th a t ,  if tho ra to  an d  direction of flow were properly  controlled, m uch of tho opposition 
to  tho  use of fluids w ould  disappoar, and  it  appears th a t  costs w ould be  reduced. 
T ests in w hich surfaco roughness w as m easured have shown th a t  tho  use of cu ttin g  
fluids m ateria lly  rodueod surfaco roughness, and, theroforo, tho approach  to  tru e  p lan a r 
sm oothness.

A dvanco in  tho m anufacture  of c u ttin g  oils lias, m oreover, m ado it  possiblo to  reduce 
considerably th e  num bor of different fluids requ ired  to  cover tho  uso of a  w ide rango 
of m otals an d  operations. Tho practice  of different factories varies considerably, 
soluble oils and  n e a t cu ttin g  oils being used for identical operations. In  sp ite  of such 
wido divergencies, general recom m endations as to  tho  ty p e  of fluid to  be used  can  bo 
given. I n  somo cases where d ry  m achining has been used, considerable saving has 
been effected by wot c u ttin g ; b u t th is has required  tho  a lte ra tio n  of tool rake, e tc ., 
to  givo m axim um  benefit. Tho q u a n tity  of fluid is im p o rtan t, a  w eak flow of littlo  
volum o frequently  giving worso resu lts  th an  d ry  m achining. A lkaline m edia should 
n o t be  used  w ith  alum inium , b u t  a  soluble oil has been developed w hich can  bo usod 
for grinding non-ferrous m otals, including alum inium .

T ho published research w ork on cu ttin g  operations is m ainly  Am oriean, an d  has 
show n th a t  tho saving in  powor can bo considerable. A m erican practico has been
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outlined in a  p ap er to  th e  S .A .E ., w hich gives  th e  resu lts of a  co-operative investigation  
carried  o u t b y  an  independent group of investigators. A tab lo  is ro p rin ted  from  tho 
p ap er show ing th o  requ irem ents for various operations.

T he use of soluble oils is discussed, tho m erits  a n d  dem erits of tho various ty p es 
being analysed. E xam ples of th e  saving in  tool lifo, p a rticu la rly  w ith  th e  clear typo  
of em ulsion, a re  given. A lthough  s tra ig h t m ineral oils a re  s till  used for somo ligh t 
operations, tho n e a t cu ttin g  oils usod now adays aro m ain ly  su lphurized  oils. Tho 
v iscosity  of those oils is of considerable im portance, an d  savings havo boon proved  
b y  using  an  oil of lower v isc o s ity ; th e  uso of sum m er and w in ter grades lias oven been 
in troduced .

A lthough cu ttin g  oils a re  frequently  b lam ed as th o  causo of sk in  diseases, i t  has been 
show n th a t  personal cleanlinoss is th o  g rea tes t safeguard. C erta in  typos of oil do, 
however, favour bacteria l grow th, an d  therefore a c t as carriers. I t  is doub tfu l if tho 
oil is itse lf to  blam o, an d  investigations frequen tly  show th a t  th o  infection has been 
in troduced  th rough  lack  of cleanlinoss, for w hich a  cleaning u n it has been found an  
advan tage . T he opinion is oxpresscd th a t  b y  draw ing on tho  vast fund  of exporienco 
of tho oil com panies users w ould be doing a  g reat scrvieo to  in d u stry . H . L . W .

1506. P aten ts on L ubricants and Lubrication. L . C. B run stru m . U .S .P . 2,211,021,
20.8.40. A ppl. 17.5.37. P rep a ra tio n  of a  gear lub rican t by  m aking  a  su b stan tia lly  
n e u tra l cup greaso an d  th ereafte r g rading a  blond of a sp h a lt con ta in ing  unnoutralized  
asphaltogonic acids, a lum inium  soap, and  oil. N eu tra liza tio n  of th o  asphaltogonic 
acids is th u s  avoidod.

C. E . A ndrew s an d  M. R . Eonsko. U .S .P . 2,211,944, 20.8.40. A ppl. 3.6.38. 
C onversion of high-viscosity  lubricating  oils to  oils of lower viscosity , b u t hav ing  
su b s tan tia lly  th o  sam e viscosity  index. A  m ix tu ro  of tho high-viscosity  oil and 
m ethanol is hoatod a t  a  tem poraturo  betw een 300° an d  400° C. undor a  pressure  of 
250-2000 lb ./sq . in. in  tho presonco of a  reducing cata ly st.

W . B . H endroy. U .S .P . 2,212,020, 20.8.40. A ppl. 1.4.37. P re p a ra tio n  of a  
lub rican t consisting of a  m ineral lubricating  oil con ta in ing  0 - l- l-0 %  by  woight of 
lecith in  an d  0-5-5 0 %  by  w eight of lanolin  in  order to  im provo oilinoss an d  a n ti­
corrosivo properties.

W . B . H endroy, U .S .P . 2,212,021, 20.8.40. A ppl. 1.4.37. P rep a ra tio n  of a  lubri- 
cating-oil com position consisting of a  m ineral lub ricating  oil, 0-1-1-0%  of a  phosphatide  
and  1-5%  of a  fa tty  oil.

M. T . F laxm an . U .S .P . 2,212,899, 27.8.40. A ppl. 20.9.37. P rep ara tio n  of a  
su lphurized  lubricating  oil consisting of a  m ineral lubricating  oil an d  from  J to  20%  
jo joba  oil contain ing  com bined su lphur.

C. F . P ru tto n  an d  A. K . Sm ith . U .S .P . 2,213,532, 3.9.40. A ppl. 31.12.32. 
P rep a ra tio n  of a  lub rican t consisting of a  m ajo r p roportion  of a  hydrocarbon  oil and a 
m inor proportion  of a  halogonated arom atic  hydroxy-com pound.

B . H . Lincoln and  G. D . B y rk it. U .S .P . 2,213,804, 3.9.40. A ppl. 23.2.38. 
P rep a ra tio n  of a  lubricating  oil consisting of a  hydrocarbon  oil a n d  a  sm all q u a n tity  
of an  organic com pound contain ing  a t  least tw o su lphur a tom s in a  heterocyclic ring.

E . W . Cook. U .S .P . 2,213,856, 3.9.40. A ppl. 6.7.38. L ubricating  bearing 
surfaces hav ing  th e  corrosion suscep tib ility  of cadm ium -silver, cadm ium -nickel, and  
copper-lead alloys. A lub rican t hav ing  incorporated  a  sufficiently oil-soluble a lkyl 
arsenito  is applied  to  tho  bearing  surfaces in corrosion inhib iting  proportions.

B . H . L incoln, A . H enriksen , a n d  J .  W . W olfe. U .S .P . 2,213,988, 10.9.40. A ppl.
16.9.38. P rep ara tio n  of a  lubricating  com position con tain ing  a m ajo r p roportion  of a  
m ineral oil an d  a  halogonated tliio-ethor.

F . R . Moser. U .S .P . 2,214,379, 10.9.40. A ppl. 22.11,37. P rep a ra tio n  of an  
extrem o-prossuro lub rican t con tain ing  a  m ajo r p roportion  of a  m ineral lubricating
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oil a n d  a  m inor q u a n tity  of m ixed  organic su lphonyl halides p repared  from  an  arom atic  
norm ally  liquid m ineral-oil fraction  soluble in  liquid SO. an d  boiling su b stan tia lly  
abovo tho  gasolino range.

I t .  Cannon an d  K . A . V artorossian. U .S.P. 2,214,401, 10.9.40. A ppl. 2.3.37. 
P rep a ra tio n  of a  lub ricating  oil in w hich is incorporated  a  q u a n tity  of oxalic acid 
sufficient su b stan tia lly  to  stabilizo tho  oil.

K . A . V artorossian. U .S .P . 2,214,443, 10.9.40. A ppl. 20.2.37. P rep ara tio n  of a  
lu b rica tin g  oil hav ing  a  lako-form ing substance in  solution there in  in q u a n tity  sufficient 
to  stabilizo against bearing  corrosion.

K . A . V arteressian . U .S .P . 2,214,444, 10.9.40. A ppl. 2.3.37. S tab ilization  of a 
lubricating  oil b y  adding th ere to  sufficient of a  stabilizing  substaneo resu lting  from  
a ttach in g  throo plionolato groups to  a  single arsenic a to m  to  inh ib it corrosion.

H . B. M.

Gas, Diesel and Fuel Oils.
1507. P aten ts on Gas, Diesel and Fuel Oil. S tan d ard  Oil Dovelopm ont Corp. E .P . 
525,962, 9.9.40. A ppl. 1.3.39. C ontinuous process for tho  production  of gasolino 
of h igh octano num ber. A liqu id  m ix tu re  of i'.sobutono and an  olofino is fed in to  a  
pool of concontratod  sulphuric acid  an d  tho tem poratu ro  of th e  pool m ain tained  
w ith in  th o  range 60-175° F . under a  pressure su b s tan tia lly  oqual to  tho vapour pressuro 
of ¿sobutane a t  tho reaction  tom peraturo . A ny inereaso in tem pera tu re  of tho  reaction 
m ass causes vaporization  of tho  fsobutano. Subsequently  tho  vaporized isobutano 
is w ithd raw n  from  tho pool, liquefied, an d  re tu rn ed  to  tho  fresh feed. N orm ally  
liqu id  su b s tan tia lly  sa tu ra te d  hydrocarbons su itablo  for m otor fuel are continuously  
w ithd raw n  from  th o  pool.

Texaco Dovelopm ont Corp. E .P . 526,149, 11.9.40. A ppl. 9.3.39. Process for tho 
m anufactu re  of h igh an ti-knock  gasolino hydrocarbons by  subjecting  w obutano and  
norm ally  gaseous olefinos hoavier th a n  ethylcno to  tho  action  of strong  sulphuric acid, 
w hilst m ain tain ing  a n  excess of isobutano.

T . W . P firrm ann . U .S .P . 2,213,407, 3.9.40. A ppl. 10.7.37. Process for im proving 
th o  ignition  properties of diosel power fuels by  trea tin g  in tho liquid phaso w ith  a  gas 
com prising oxygen in  such proportions an d  for such a  reaction  period th a t  no su b ­
s ta n tia l  proportions of oxygon-containing hydrocarbon  com pounds are form ed an d  tho 
boiling eurvo of tho d istillablo p o rtion  of tho  original m ate ria l is su b stan tia lly  u n ­
altered .

E . Liober. U .S .P . 2,214,059, 10.9.40. A ppl. 14.7.38. Fuol for diosol engines 
consisting essentially  of a  hydrocarbon fuol w ith  w hich is blended a  m inor p roportion  
of a  te r t ia ry  a lk y l n itro sy l m orcap tan . H . B. M.

Asphalt and Bitumen.
1508. Report of Committee on Anti-Skid Properties of Road Surfaces. G. E . M artin . 
H ighw ay R es. Board, Proc. Nineteenth A n n u a l Meeting, 1939, 126-128.— A p re ­
lim inary  account is givon of a n  investigation  of th e  an ti-sk id  p roperties of th irty -six  
ro ad  surfaces w hich included P o rtlan d  cem ent concrete, a sp h a ltic  concrete, b itum inous 
m acadam , a n d  oil m a t, ranging from  surfaces n o t opened to  traffic to  surfaces in  uso 
for eighteen years.

Tho ap p ara tu s consisted of a  spoeially co nstructed  tra ile r  tow ed beh ind  a  ligh t 
tru ck , w ith  a  dynam om eter p laced in th e  tow ing b a r to  record tho  trac tiv o  resistance 
of tho  trailor. Tho te s ts  were m ado by  locking one wheel of th o  tra ile r  w hile tow ing 
a t  a  co n stan t speed, spoods of 10 to  40 m iles p e r h o u r being used un d er wot a n d  dry  
conditions. R otreaded  ty res  were used to  ob ta in  a  sm ooth  surfaco, an d  a sprink ling  
ta n k  w as driven  ahead  of th o  to s t vehicle for te s ts  on wot surfaces.

Tho m ain  serios of te s ts  w as m ado w ith  a  wheol-load of 800 lb ., b u t a  few te s ts  were 
m ado w ith  a  load  of 400 lb. I t  is s ta te d  th a t  th e  te s ts  confirm  th a t  an y  of th e  pav e­
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m en ts  nro sa tisfac to ry  a t  reasonable speeds a n d  undor d ry  conditions, b u t  a t  liigb 
speeds an d  w ith  w ot surfaces v a ria tions in  sk id  rosistanco wero observed. Sand- 
to x tu red  surfaces hav in g  coefficients of friction of 0-40-0-60 w hen d ry  drop  to  values of 
0-20-0-30 w hen w ot, w hereas eoarsor-tex turod  surfaces aro only s lig h tly  affected by  
w ater. Surfaces which p e rm it th o  dra in ing  of w a te r  aro m ore sk id -rosistan t w hen 
w et th a n  w hen dry .

Tho coefficient of friction decreased from  25 to  40%  on d ry  surfaces a n d  from  
15 to  25%  on w ot surfaces w hon tho  whool-Ioad was doubled.

T osts of th o  longth  of sk id  of a  car w ith  whools locked, on  olevcn ty p es  of surfacing 
are also reported . Tho hydrau lic  b rakes on th o  car wero o p era ted  by  a ir  an d  tho 
leng th  of sk id  was de term ined  by  pisto l-shot m arks on th o  p avem en t. T yros w hich 
h ad  boon w orn sm ooth  wero em ployed a n d  surfacos wero w otted  p rio r to  te s ts .  R esu lts  
aro tab u la ted . A . O.

1509. Use o£ T ar in Base Stabilization. T . F . L oughborough, A . C. Millor, N. F . 
Schafer, a n d  A. C. T illey. A rranged P . R app . H ighw ay R es. B oard, Proc. Nineteenth 
A n n u a l M eeting, 1939, 504-516.— D etails aro given of costs a n d  m eth o d s of co n stru c ­
tio n  of tar-s tab ilized  ro ad  bases. A . O.

1510. Fundam entals in  Asphalt H eating Equipm ent. H . G. L o v itt. Proc. Assoc. 
A sph . Paving Techn., 1940, 2, 1-12.— Tho au th o r discusses th o  facto rs involved in  tho 
design a n d  operation  of a sp h a lt h ea tin g  oquipm ont.

Tho resu lts  of e x am ination  of two com m ercial h eaters aro considered. I t  is th o u g h t 
th a t  d iroct h eatin g  has corta in  advan tages, a n d  r isk  of local ovorlioating m ay  bo 
e lim inated  b y  specifying oporation  an d  design lim ita tions. A . 0 .

1511. Characteristics o£ Various Asphalts as Regards Em ulsilication. R . M. Heino. 
Proc. Assoc. A sp h . Paving Techn., 1940, 2, 77-85.— I t  is p o in ted  ou t th a t  differences in  
crudes a n d  m ethods of refining affoct tho  ease of em ulsification of a sp h a ltic  b itu m en  
as woll as th e  m echanical, th erm al, a n d  chem ical p roperties . T h is is a ttr ib u te d  to  
v a ria tio n  in  tho  am oun ts of easily  saponified m atorial in  th o  b itum ens, a n d  generally  
b itum ens contain ing  sm all am oun ts aro m oro difficult to  em u lsify ; th o  estim ation  of 
these  substances is very  difficult.

D iscussing th o  rosu lts of te s ts  on em ulsions p repared  from  various types of b itum en, 
i t  is s ta te d  th a t  th o  residues from  d istilla tion  m ay  differ in  p en etra tio n , a lth o u g h  tho  
sam e b itu m en  has boon usod in  tw o em ulsions, w hile different b itu m en s of th o  sam e 
grade m ay  also give residues of different penetra tio n . Tho d u c tility  of tho  residue 
m ay  be affocted by  v aria tion  in  p en e tra tio n , am o u n t a n d  n a tu re  of stab ilizing  agen t, 
o r by  b lending b itum ens. Tho dem ulsib ility  also deponds on tho  am o u n t a n d  n a tu re  
of th e  stab ilizing  agen t used. T he a u th o r inqu ires w he th er v iscosity  is a  function  of 
abso rp tion , adso rp tion , an d  freo liquid , or of b itu m en  co n ten t a n d  partie lo  size. 
S ottlem ont is said  to  vary  w ith  p o no tra tion  a n d  specific g rav ity , a n d  m ay  bo affocted 
by th e  n a tu ro  of tho  b itum en . Tho cem ent te s t  is s ta te d  to  bo a  function  of th o  b itu m en  
whon differoncos in  ease of em ulsification aro show n, w h ilst deh y d ratio n  depends 
on tho  p en etra tio n  a n d  specific g rav ity  of th o  b itu m en  a n d  on  tho  n a tu ro  an d  propor­
tion  of stabilizing  agen t used . A . O.

1512. Surface T reatm ent Studies. T . E . Sholburno. Proc. Assoc. A sph . Paving  
Techn., 1940, 2 , 44—59.— A brief accoun t is given of su rfaco -treatm en t investigations 
in  In d ian a  an d  of investigation  of th o  crushing of b itum inous-coated  aggregates un d er 
road  rollers.

T he te rm  surfaco tre a tm e n t is app lied  to  th o  process of road  m ixing aggregates and  
fluid b itum inous m ateria ls to  ob ta in  a  w earing course loss th a n  1 in . in  tliickness.

S urfaco-treatm ent failures wero ex tensive  in th o  spring  of 1936, an d  investigations 
wero u n d e rtak en  to  determ ino tho  cause a n d , if possible, to  ex ten d  th e  life of tho 
surfaces. Few  surfaces had  las ted  m ore th a n  2 years, a lth o u g h  i t  was considered th a t  
th o  average lifo should  be a t  least 3 years. Sam ples wero exam ined for th ickness, 
condition  of surface, b itum en  con ten t, a n d  sieve analysis, an d  an  a tte m p t w as m ade to  
correlate  b itu m en  co n ten t an d  surfaco a rea  of th o  aggregate  w ith  tlio  behav iour of th e  
trea tm e n t, b u t  no definite rela tionsh ip  could bo established.

A lack  of un iform ity  of tex tu re  was observed, b itum en  co n ten t ranged  from  3 to
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12% , and  surfaco a rea  of tho aggrogato varied  from  1000 to  ovor 6000 sq . cm./lOO 
gm s., w hereas tho  original aggrogato had  a  surfaco a rea  of ap prox im ate ly  300 sq. 
cm./lOO gin.

Tho m o st p rev alen t typo  of failure, excluding huso failure, was ravelling , and  i t  
was found th a t  trea tm e n ts  co nstructed  in  Into a u tu m n  an d  un d er adverse w eather 
conditions ravelled  m ore th e n  thoso  constructed  earlier in tho season.

In  ordor to  determ ine th o  offoct of typo, q u a n tity , a n d  m eth o d  of app lication  of 
b itum inous m atorial a n d  sizo an d  am oun t of aggrogato, fifty-ono to st sections 1000 ft. 
in  leng th  wore constructed  w ith  tlireo ty p es of b itum inous m atorial and  w ith  aggregates 
of different gradings from  two sourcos.

M easurem ents of tex tu re  wero m ado w ith  o profilomot er.
T ho degradation  of surfaco trea tm e n t aggregates was investiga ted  by  exam ination  

a t  poriodic in te rvals of sam ples from  to st roads constructed  w ith  various aggregates 
coated  w ith  liquid  b itum en an d  om ulsion. D egradation  under th o  ro ller was also 
investiga ted  by  exam ination  of coated  an d  uncoated  aggregates com pacted on flexible 
an d  rigid bases by  m eans of 5- an d  10-ton rollers.

Tho resu lts  ind ica ted  th a t  tho  ra te  of degradation  is g reater w ith  soft th a n  w ith  hard  
aggregates an d  also groator w ith  largo- th an  w ith  sm all-sized aggrogato from tho  sam e 
sourco. P a rtic le  shapo influenced degradation , crushod gravol boing affocted to  a  
g rea te r e x te n t th a n  uncrushed  gravol from  th e  sam e sourco. D egradation  u n d e r th o  
ro ller w as m uch g reater on a  rigid th a n  on a  floxible base, an d  th o  Los Angelos abrasive 
m achine operated  a t  100 revs, gave a  good indication  of tho  am oun t of degradation  
undor th o  roller.

D egradation  during  m ixing, rolling, undor traffic, an d  in  tho  Los Angoles m acliino 
tonded u ltim ate ly  to  correspond to  Fu llo r’s grading for m axim um  density . I t  is 
suggested th a t  rolling should  be reduced an d  a  m ore su itab le  grading solocted in p re ­
ference to  th o  practice  of producing u ltim a te  grading by crushing undor tho roller.

A . O.

1513. P a ten t on Asphalt. N. T . A ndorson. E .P . 526,351, 17.9.40. A ppl. 14.3.39. 
P rep ara tio n  of ligh t road-surfaco m ate ria l consisting  of a  b itum inous b inder and  a  
m ineral aggrogato consisting wholly o r p a r tly  of b u rn t flin t. I I . B. M.

Special Products.
1514. Patents on Special Products. Parko  D avis & Co. E .P . 526,024, 9.9.40. 
A ppl. 12.16.39. P rep a ra tio n  of 5 : 5-diphonyl hydanto ins or th io hydan to ins in  w hich 
tho phenyl groups m ay  bo su b s titu te d  or u n su b s titu ted  b y  reac ting  a benzoin w ith 
urea o r th iourea  in an  alkalino so lu tion  contain ing an  oxidizing agen t.

R ohm  a n d  H aas Gosollschaft. E .P . 526,122, 11.9.40. A ppl. 9.3.38. P rep ara tio n  
of /J-chloropropionic acid  by  oxidizing /¡-chloropropionaldohyde w ith  n itric  acid of 
ab o u t 70%  stren g th .

N.V. do Batoafsclio P etro leum  M oatschappij. E .P . 526,215, 12.9.40. A ppl.
10.3.39. P roduction  of sa tu ra ted  hydrocarbons w ith  b ranched  chains from  sa tu ra ted  
stra ig h t-ch a in  hydrocarbons boiling below 200° C. Tho in itia l hydrocarbons aro 
co n tacted  a t  tem pera tu res bolow 150° C. w ith  double com pounds of a lum inium  halides 
w ith  a rom atic  hydrocarbons.

E .I .  D u  P o n t do N em ours & Co. E .P . 526,497, 19.9.40. A ppl. 17.3.39. M anu­
facture  of a liphatic  aminos b y  bringing a liquid-heated  m ix tu re  com prising cssontially  
am m onia, hydrogen, a n d  an  a lipha tic  n itrilo  continuously  in to  co n tac t w ith  a  s ta tio n a ry  
solid hydrogenation  cata lyst.

Tho M athieson A lkali W orks. E .P . 526,662, 23.9.40. A ppl. 24.3.39. S tab iliza tion  
of alkali-m etal alcoholato com positions by in troducing therein  a  m inor proportion  
of a  cata ly tic  an ti-ox idan t solectod from  th o  class consisting  of am ines, am ino h y d ro ­
chlorides, an d  am ides.

B. W . S tory . U .S .P . 2,211,798, 20.8.40. A ppl. 2.3.37. P re p a ra tio n  of an  oil 
com position by  adm ixing w ith  a  h ighly refined petroloum  oil a  m ateria l solocted from
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tho class of d isulphides consisting  of tho  a lky l disulphides an d  tho  th iu rn m  an d  tliiazo- 
disulphidos. Tho la t te r  is added  in  sufficient q u a n tity  to  d im inish su b s tan tia lly  tho 
p roduction  of acidic com pounds in  th o  oil as th o  re su lt of a tm ospheric  ox idation  a t  
e levated  tem pera tu re .

E . W . G ardiner an d  G. H . D enison. U .S .P . 2,211,972, 20.8.40. A ppl. 4.10.38. 
P rep a ra tio n  of a  com pounded m ineral oil in  w hich is inco rpora ted  an  alum inium  
phonato  con ta in ing  a  su b s titu te d  phenolic rad ical hav ing  m ore th a n  10 carbon  a tom s.

B . A . D om brow . U .S .P . 2,214,634, 10.9.40. A ppl. 21.5.40. P ro d u c tio n  of a  
soluble cu ttin g  oil base  com posed of a  w ater-insoluble soap of an  acid  selected from  th e  
group consisting of naph then ic  acids and  u n sa tu ra ted  h igher fa tty  acids, a n  emulsifier, 
an d  a  m ineral oil. H . B. M.

Detonation and Engines.
1515. Effect of Traffic Delays on Gasoline Consum ption. A . J .  Bono. H ighway  
Res. Board, Proc. Nineteenth. A n n u a l M eeting, 1939, 99-125.— A s tu d y  has boon 
m ade of gasolino consum ption  an d  trav e l tim o on a  rou te  in  B oston, M ass., th e  strco ts 
of w hich aro narrow , crooked, a n d  congested. T ost ru n s were a rranged  to  ob ta in  a  
rep resen tative  sam ple of b u sy  traffic c o n d itio n s ; o th e r te s ts  woro m ado when th ere  
w as no congestion. U nder o rd inary  conditions a  d river required  ab o u t 7 m in u tes  to  
trav e l a  m ile, spending 2 J m in. in  traffic s to p s, 11 m in . in  first or socond gear, an d  3 
m in . in  high gear. T he average consum ption  was 121 m iles p e r gallon in  c ity  traffic 
a n d  18-2 m .p .g . w ith o u t traffic interference.

F u rth o r  te s ts  wero m ade on by-pass roads (Parkw ays) a n d  a  m ore congested parallel 
ro u te . Theso show ed an  averago consum ption  of 20-1 m .p.g. an d  a n  average speed 
of 38 m .p .h . on  tho  P arkw ays com pared w ith  18-4 m .p.g. a n d  25 m .p .h . on  th e  a lte rn a tiv e  
rou te. K . A.

Coal and Shale.
1516. Patents on Coal. Y orkshire T ar D istillers, L td . E .P . 525,813, 5.9.40. A ppl.
28.12.38. Purification  of coal-ta r hydrocarbons from  su lp h u r com pounds. Those 
are  passed  a t  a n  olevatod tem p era tu re  an d  in  th o  presence of hydrogen or of a  gas 
con tain ing  freo hydrogen  over o r th rough  a  c a ta ly s t consisting of o r con tain ing  a 
m etallic  tliiom olyhdate.

Y orkshire T ar D istillers, L td . E .P . 525,814, 5.9.40. A ppl. 28.12.38. Process 
for tho  purification  of coal-ta r hydrocarbons from  su lp h u r com pounds in  w hich 
those aro passed a t  an  e levated  tem p era tu re  an d  in  th e  presence of hydrogen or of a  
gas con tain ing  freo hydrogen over o r th rough  a  c a ta ly s t consisting of o r contain ing 
a  m etallic  th io tungsta to .

H . D royfus. U .S .P . 2,213,272, 3.9.40. A ppl. 29.1.38. T rea tm en t of crude liquid  
coal p ro ducts by  transform ing  phenolic com pounds con tained  th ere in  in to  liquid 
hydrocarbons w ith o u t u tiliza tion  of hydrogen. Tho crude liquid  coal p roducts are 
heatod  w ith  a  finely d iv ided m eta llic  zinc. H . B. M.

Econom ics and Statistics.
1517. Reports from  Mexico, Uruguay, and Chile. A non. Pol. In form . Petroleras, 
M ay 1940, X V II  (189), 51-58.— M exico : A tab le  is pub lished show ing tho annual p ro ­
duction  of oil in cubic m etres since th e  com m encem ent in 1901, an d  in a  n o te  i t  is po in ted  
o u t th a t  a  g radual recovery in p roduction  an d  ex p o rt since th o  drop duo to  ex p ro ­
p ria tio n  im posed by  the  G overnm ent is recorded, indicating , according to  th e ir  s ta te ­
m en t, th a t  th e  alleged bo y co tt by  tho  big com panies has failed.

Uruguay : Decree au thorizing  changes i r  th e  basic prices of heavy  fuel oil, gas 
oil, otc.

Chile : Decrees suspending im port du ties on coal an d  fixing m axim um  prices for 
sale of fuel oil and diesel oil. H . I .  L.
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which any Fellow, Member, or Associate Member m ay communicate 
by le tter to  the Secretary, for the confidential information of the 
Council, any particulars he may possess respecting the qualifications 
or suitability of any candidate.

The object of this information is to assist the  Council in grading 
candidates according to  the class of membership.
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parentheses.
B a n g e r t ,  N orm an R oy , B.Sc., Chemist, 26, H arrin g to n  Square,. L ondon, 
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O ’C o n n o r, Dom inio D esm ond Taaffe, P ro d uction  E ngineer, T rin idad  

P etro leum  D evelopm ent Co., Palo Seeo, T rin idad . {H. V. Lavington ; 
L . K . White.)

R o b i n s o n ,  Jam es Terence T rim ble, R efinery S uperin tendent, T rin idad  Lease­
holds, L td ., Poin t-a-P ierro , T rin idad . {B. G. B a n k s ; F . L . M elvill) 
{Trans, fro m  Member.)

S h o r tb o s e ,  Jo h n  W illiam , B .Sc., Chem ist (A nglo-Iranian Oil Co., L td .), 48, 
W ellington R oad  South , Hounslow , M iddlesex. {A. E . D unstan ; F . B . 
Thole.)

Sm ith , B ernard  'William, E ngineer, B ritish  Diesel Oil & P e tro l Co. (G. S .
P ound ; Harold Moore.)

SMITH, R eginald Jo h n , Supervisor, Petro leum  D epot. {Trinidad Leaseholds, 
Ltd.) {.J. M cConnell Sanders ; W . B . Heaton.)

W illia m s , Charles G arre tt, -M.Sc.. A .M .l.M ech.E ., E ngineer, Shell Refining 
an d  M arketing  Co. {■/. A . Oriel ; E . Le Q. Herbert.)

Candidates for Admission as Students.

F a r m a i a x ,  F . M. T he U niversity  o f B irm ingham  D ep t, o f  Oil E ngineering 
an d  Rofining.

F e l l o w e s ,  M .  L. „ „  „  „
G r e e n ,  S .  J .  „  , ,  „  „
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S p e n c e r ,  F . „  „  „
T h u r s t o n ,  P . ,, „  ,, „
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T w i n n ,  G. B . T he U niversity  o f B irm ingham  D opt. o f  Oil E ngineering  and  
Refining.

W e a v e r ,  A. G. T . ,, „  „  „
W h i t e h e a d ,  R . C. „  ,, ,, „

All the above candidates are proposed by Prof. A . W. Nash  and 
seconded by Dr. A . H . N issan.
K e e n ,  S. R oyal School o f M ines. (S. E . Coomber ; G. D . Hobson.)
S a s s o n ,  A. ,, „  ,, „

STU D EN TS’ MEDAL AND P R IZ E .
The Council offers a Medal and Prize (to the  value of Five Pounds 

in books) for the m ost meritorious essay subm itted  by  a S tudent 
Member of the In stitu te  on one of the following subjects :

1. Lim itations to  Deep Drilling.
2. Problems of W ater Shut-off.
3. Deep Well Surveying.
4. Theory and Practice of Gas-lift.
5. Theory and Practice of W ater Drives.
6. Catalytic Processes for Conversion of Petroleum  Fractions.
7. Commercial U tilization of Lubricating Oil E xtracts.
S. R ecent Developments in Therm al Cracking.
9. The production of high-octane m otor spirit.

10. Economy of fuel and lubricants in engines.
Entries m ust be received by the Secretary of the In stitu te  not 

la ter th an  1st May, 1941.
The m axim um  length of the essay is not specified, bu t generally 

essays should be from 4,000 to  6,000 words in length.
E ntries m ust be typed, and one carbon copy m ust be furnished in 

addition to  the  original copy. The Council is prepared to  give 
financial assistance to  students who experience difficulty in getting 
their MSS. typed.

BURGESS PR IZ E .
E ntries are also invited for the Burgess Prize (of value up to 

Five Pounds in books) for an essay dealing w ith some aspect of the 
economics of the petroleum  industry, including the transport and 
distribution of petroleum  products.

The conditions of en try  for the  Burgess Prize are the same as for 
the  S tudents’ Medal and Prize.

The Council reserves the right to  withhold the award of either of 
these prizes, or to  award prizes of such lesser value as i t  may decide.

NOMINATIONS FO R  COUNCIL.
E very Fellow, Member or Associate Member of the  In stitu te  m ay 

send in writing to  the Council the  nam e of a Fellow or Member 
whom he desires to  recommend for election to  the  Council. This 
nom ination m ust be signed by a t  least nine o ther Fellows, Members 
or Associate Members, and delivered to  the  Secretary not later 
th an  31st December, 1940. No m ember m ay sign more than  one 
N om ination Paper. N om ination papers m ay be obtained from the 
Secretary.

A R TH U R  W . EASTLAKE,
Honorary Secretary.



Steels specially suitable 
for the Oil Industry

TRADE MARK

M AN G ANESE  STEEL
for Sprocket Wheels, Pulleys, 
etc.

-£%%%%- n o n - c o r r o d i n g
STEEL for ThermowellsG«R*

H EA T -R ES IST IN G
STEELS for Tube Supports, 

H,R‘ Heat Exchangers, etc.

H A D F 1 E L D S  L 1?
EAST HECLA AND HECLA WORKS
S H E F F IE L D .......................E N G L A N D

 ...   „»i'll,.... ........................................................................ .
No. 2334

CONTINUOUS WASHING
Mott Plants are effi­

c i e n t l y  and c o n t in u o u s ly  

washing m illions o f  gallons 

o f  Petroleum products dally. 

Designed fo r any capacity. 

M ay we subm it schem es to 

suit your needs 1

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

o n  t i n u o u s  C o u n t e r - C u r r e n t  P l a n t

C H R I S T I E  &  G R E Y  L T D .
F O U R  L L O Y  P S  A V E N U E ,  L O N D O N ,  E C . 5 .
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A.S.T.M. ST AN DA RD S O N  P E T R O L E U M  
P R O D U C T S  A N D  L U BR IC A N TS

(1940-1941 Edition)

This v o lu m e  gives  in t h e i r  l a te s t  a p p r o v e d  fo r m  65 t e s t  
m e th o d s ,  t e n  spec if ica t ions  and  t w o  lists o f  de f in i t ions  
o f  t e r m s  r e la t in g  t o  p e t r o l e u m  and  t o  m a te r ia ls  fo r  
ro a d s  a nd  p a v em en ts .  In a d d i t io n ,  t h r e e  p ro p o s e d  n e w  
m e th o d s  a r e  g iven  co v e r in g  t e s t s  f o r  n e u t r a l i z a t io n  
n u m b e r  and  an i l ine  p o i n t  and  fo r  ign i t ion  qua l i ty  
(D iesel fuels).  A  rev ised  D ie se l - f u e l -o i l  c lass if ication is 
a lso  inc luded .

Price I Os. 6d. post free

O b ta in a b le  f rom

T H E  IN S T I T U T E  O F  P E T R O L EU M
c/o The University, Edgbaston, Birmingham, 15
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REOP,PAINTS = PETROLEUM 
INDUSTRY

“ D A N B O L I N E  S I L V E R E T T E  ”  The super alum inium  p a in t fo r
a ll  refinery purposes. O nly actual 
experience can prove its am azing  
durability.

“ T A N C T E C T O L ”  The only protective p a in t fo r  the
IN T E R IO R  o f  petroleum  storage 
ta n k s. W ith s ta n d s  p e rm a n e n t  
immersion in a ll  petroleum  fra c ­
tions, benzole an d  sa lt or fresh  
w a ter . U se d  b y  th e  B r it is h  
A dm iralty , R oyal A ir  Force, and  
leading O il Companies.

W r i t e  f o r  f r e e  b o o k l e t  “ P A IN T  IN T H E  O IL  IN D U S T R Y .”

INTERNATIONAL PAINT & COM POSITIONS Co., L td .
U.S. Enquiries: GROSVENOR GARDENS HOUSE Main Factory
21 west ST., GROSVENOR GARDENS felling-on-tyne
HEW YORK. LONDON, S.W. I ENGLAND

A N N U A L  R E V I E W S  O F  
P E T R O L E U M  T E C H N O L O G Y

Vol. 5 (Cover ing  1939)

Authoritative reviews of developments 
during 1939 and early 1940 in the 
petroleum and allied industries. Each 
chapter is accompanied by an extensive 
bibliography.

C lo th  B ound  pp.  viii +  444

Price 1 1 S .  post free  

O b ta in a b le  f rom

T H E  I N S TI T U T E  O F  PE T RO L EU M  
c/o THE UNIVERSITY OF BIRMINGHAM 
E D G B A S T O N ,  B I R M I N G H A M  15
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*  T h e  F i n e s t  CO N DENSIN G AND  
FRACTIONATING PLANT . .

. . . w i l l  b e  f o u n d  to  

b e a r  t h i s  m a r k -

The upper illustration shows a Multi- 
tubular Dephlegmating Condenser. 
The tubes and tube plates are of 
bronze. On the left is a Ring Packed 
Fractionating Column specially de­
signed for high vacuum duty.

With our w ide experience in the 
design and manufacture of Petroleum 
Refining Equipment, w e can place 
the most up-to-date and economical 
plant at our clients' disposal.

W hy not send  for 
fu rther d eta ils  ?

W. J. FRASER & CO., LTD.
DAGEN HAM ESSEX

t .a .s ./ fz . 2 3 6
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EV E R Y  operation w ith this up- 
to- the-m inu te, ligh t-w eigh t 

draw works is completed smooth­
ly and easily.

The full range of engine speeds, 
d riv ing through the hydraulic 
transmission, is controlled by the 
accelerator, e lim inating the shift­
ing of gears. Gear transmissions 
are also available w ith  all engines.

Sm ooth operating friction 
clutches, controlled by com­
pressed air, provide a double 
range of drum  speeds. T h is “ Hi- 
Lo ”  drive  make it possible to 
instantly double the line speed 
w ithout stopping the block or 
rotary table.

The friction clutch driven drum  
and rotary table allow  the drill 
pipe to be lifted any distance 
w ithin the kelly length w hile  the 
table is rotating, as when milling 
out liners, reaming o r “  drilling- 
up ”  through cavey formations.

The new “  C ardw ell ”  braking 
system provides dual safety brakes 
that can operate independently 
and hold the full capacity load 
should one brake fail.

The lightweight and one-piece 
design of the Model S makes it 
quick to  rig up and easy to trans­
port. The heat-treatment of 
every wearing part, to the last 
pin and pinhole in the controls, 
saves thousands of dollars in down 
tim e and repair costs.

Vii mcatlng  with Advertisers] dstcc'-



Lachman Vapour Phase 
Treating Process

L A C H M A N  T R E A T E D  spirit does not

require any inhibitor.

L A C H M A N  T R E A T IN G  ¡„ a s;„gie
operation conserves anti-knock q u a lity ; reduces 

gum co n ten t to the vanishing p oin t; reduces sludge 

and polym erization losses to the minimum and 

reduces sulphur.

T h e  p ractica l ad van tages also of a m ethod w hich  

is fool-proof in the sense th at it cannot be over­

done must appeal to  all refiners.

A. F. CRAIG & CO., LTD.
PAISLEY

Representing:

V A P O U R  T R E A T I N G  TH E WINKLER-KOCH
P R O C E S S E S  IN C .,  ENGINEERING CO.,

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

Kindly mention this Journal when communicating with Advertisers.
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O U R  erection  facilities th ro u gh o u t the w orld  are unsurpassed. 
T h e  illustration  show s a Vacuum  Fractionating C o lum n  being 

lifted into position. O u r  W o rk s  are p articu larly  w ell equipped for the  
constructio n  of re-action cham bers, coking cham bers, flash cham bers, 
fractionating co lum ns, str ip p ers, evaporators, heat exchangers, con­
densers and all vessels included in oil refinery and treatm ent plants, 
digesters for pulp m ills, etc. A ll Babcock W eld ed  Vessels are m anu­
factured  to  L L O Y D S ,  A P I - A S M E ,  A S M E ,  o r  o th er recognised  
codes and are sub ject to  inspection by all the leading insurance  
com panies o r o th er official bodies.

B A B C O C K  &  W I L C O X  L I M I T E D
BABCOCK HOUSE, 34 FARRINGDON ST., LONDON, E.C.4

Kindly mention this Journal when communicating with Advertisers.



J O H N  G  STEIN &-C °  LTD

T HE varying needs of heat-using 
industries are fully met by our 

wide range of high quality re­
fractories. For severe conditions in 
oil firing we recommend the use of 
NETTLE firebrick (42/44% alumina) 
and STEIN SILLIMANITE (63% 
alumina).

Kindly mention this Journal when communicating with Advertisers.



f o r

STANDARD OF INDIANA
a delayed continuous coking unit 

BY LUMMUS

Standard Oil of Indiana has select­

ed the Lummus Company to build a 

large Delayed Continuous Coking 

Unit for their Whiting, Indiana 

Refinery. This unit will be equipped 

with Lummus Type Heaters.

THE LUMMUS COMPANY. 420 Uxington Avenue. NEW YORK. N.Y.ÜLSIBU imutAR mill. tilt«#. Ill • <11 *ftr Flfll- IIMlt III IlitlfS. til. • 1121 ■19X119 LltllE, ttlSTSM. ffllt
U»RH». I#*«»«. ». £. 1

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

W. H. JONES

R ep re se n t in g : THE LUMMUS COMPANY
83 Barn H ill, Wembley Park, Middlesex

Kindly mention this Journal when communicating with Advertisers.
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CAN YOU AFFORD TO GUESS ABOUT

FORMATIONS PENETRATED?
E sp ecia lly  w h en  you  can  
a ccu ra te ly  de te rm in e  por­
osity  — p e rm eab ility  — s a t­
u ra tio n  — g ra in  size a n d  
com position from the u n i­
form ly Good  C ores tak en  
w ith  a

BAKER C A B L E  T O O L
CORE BARREL
B A K E R  A F F O R D S  T H E S E  6  
I M P O R T A N T  A D V A N T A G E S :
1. H igher p e rc e n ta g e  of recoveries in  a  

w id e r ra n g e  of form ations
2. F a s te r  ru n n in g  tim e
3. Low er o p era tin g  a n d  m a in ten an ce  cost
5. M axim um  safe ty  in  service
6. Longer life
4. Sim plicity of o p era tio n

Your N earest Baker Office or R ep resen ta tive  W ill 
Be G lad  to G ive you  C o m ple te  D etails.

S e e  P ages 262-266 of the Baker Section  of 
fhe 1940 C om posite C atalog.

B A K E R  O I L  T O O L S ,  I N C .
MAIN OFFICE AND FACTORY: 6000 South Boyle Avenue 

Box 127, Vernon Station, Los Angeles, California 
CENTRAL DIVISION OFFICE AND FACTORY EXPORT SALES OFFICE

6023 Navigation Blvd., Box 3048 19 Rector Street
Houston, Texas New York, N. Y.
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LUCEY E X P O R T  C O R P O R A T IO N
Incorporated in Dataware* U. S. A., with Limited Liability.

< u p >  O I L  W E L L  S U P P L I E S  < $ g >
B R O A D  S T R E E T  H O U S E .  E .  C .  2 L O N D O N .  E N G L A N D

3505 Woolworth Building, New York, N. Y. 58 High St., San Fernando, Trinidad, B.W. I.
Calle Defensa 320, Buenos Aires, Argentina Str. Vasile Lupu No. 13, Ploesti, Roumania

Kindly mention this Journal when communicating with Advertisers.
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Let u s  show  you how  a Lucey R otary Drilling Rig w ill do your d rilling  
efficiently  a n d  econom ically .

This W heland-Lucey Rotary Drilling Rig is a  Diesel-mechanical three-engine 
hook-up of rugged  construction and  cap ab le  of high-powered econom ical 
operation for drilling to a  depth of ten thousand feet. The hook-up makes this 
unit extremely flexible in operation an d  permits the use of either pum p a t will. 
Many variations of this hook-up are  available to meet specific requirements.

The W heland-Lucey HP-15000-CE 73" x  16” Power Slush Pumps shown are 
recom m ended for high-pressure deep drilling and have m any valuable features 
assuring you a  steady, uninterrupted m ud flow. Here’s why:

•  Totally enclosed construction p ro ­
viding oil-bath lubrication for 
gears, connecting rods and  cross­
heads.

4P Cranks of alloy steel carried  on 
four Timken bearings.

© Solid forged steel connecting rods 
fitted with c a p  over crank-pin and 
lined with b rass for both crosshead 
and  crank-pin.

© Pinion shaft of alloy forged steel 
fitted with four Timken bearings.

g  Complete shaft assembly, with 
bearings, reversible without dis­
turbing bearing  adjustment ; 
permits driving from either side.

© S tandard  or High Pressure fluid 
end optional.

© Exclusive W heland patented valve.



F o r  O i l  F i e l d s  a n d  R e f i n e r i e s

AUDLEY ENGINEERING COMPANY LIMITED
NEWPORT • • SHROPSHIRE • • ENGLAND
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THE CHEAPEST  PAINT P E R  YEAR OF SERV ICE

WAR ECONOMY IN PAINT

Kindly mention this Journal when communicating with Advertisers.

A S  S U P P L IE D  T O  M A N Y  O F  

T H E  L E A D IN G  O I L  C O M P A N IE S

P A C K E D  F O R  E X P O R T  in 40 gallon 

steel drums and in 5 and 10 gallon her­

metically sealed strong hooped drums, 

ensuring safe arrival with no chance of 

leakage.

YOU CAN BE 
ASSURED OF FULL 
PROTECTION AGAINST 
CORROSION BY USING 
TWO COATS ONLY OF DIXON'S SILICA- 
GRAPHITE PAINT
Nobody denies-when protecting iron and 
steel from corrosion-lhat on new work 
three coats are better than two. Where, 
however, war makes economy essential, 
adequate protection should be obtained by 
two coals of best quality paint. But if you 
use one priming coat of Dixon's Red Lead 
Graphite, followed by Dixon's Natural or 
Battleship Crey-or any other of our SILICA- 
CRAPHITE PAINTS—full protection WILL 
BE ASSURED-and for the longest possible 
period. Further, labour costs are lower be­
cause it is so much easier to apply.
We are in a particularly good position to 
supply paints for
OIL TANKS, HEAD GEARS, OIL WELLS, 

AND OIL REFINERIES
DIXON'S ALUMINIUM GRAPHITE has no
equal for Oil Tanks. Large quantities 
already supplied.
For old work, a touch up with Dixon's Red 
Lead Craphite Primer followed by a finish­
ing coat of any of Dixon's Silica-Craphite 
Paints, will give full prolection for the 
longest period.
Get in touch with

C. R. AVERILL LTD.
22 DUCHY STREET, STAMFORD STREET 

LONDON, S.E.l
Telephone: W a te r lo o  4732/3. 

Telegram s: "  C ru c lg rap h ," Sedist, London.
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