
JO URNAL OF THE 
I N S T I T U T E  OF

P E T R O L E U M

H onorary  Editor :

A. E. DUNSTAN, D.Sc., F.I.C., F.C.S., F.Inst.Pet.

H onorary  A ssociate Editor :

F. H. GARN ER, Ph.D., M .Sc., F.I.C., F.Inst.Pet.

VOLUME TWENTY-SIX 

1940

Published by 

THE INSTITUTE O F PETROLEUM,

W ar Address:

c/o THE UNIVERSITY O F BIRM INGHAM  

EDCBASTO N , BIRM INGHAM , 15.



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

(Founded 1913 as The Institution of Petroleum Technologists)

1814-1916
1916-1917

1917-1919 
1919-1921 
1921-1923 
1923-1925 
1925-1927 
1927-1929 
1929-1931 
1931-1933 
1933-1935 
1935-1937

1937-1939

Past-Presidents :

Sir  Boverton R edwood, B art., D.Sc., F .R .S .E . (died 1919.)
T h e  R t  H on. L o rd  C a d m a n  o r  S il v e r d a l b , G.C.M.G., Hon. LL.D ., D.Sc., D.Eng. 

M.Inst.5I.M.
T h e  R t . H o n . L o r d  Gr e e n w a y  o f  St a n r r id o e  E a r l s . ( d ie d  1934.)
Sir  F rederick  Y7. Black, K .C .B., B.A.(Lend.), (died 1930.)
P r o f . J o h n  S a m u e l  St r a f f o r d  B r a m e , C.B.E., F .I.C ., F.C.S.
H erbert Barringer, M .Inst.C .E., M .I.Mech.E., M .I.N.A., M .Inst.Slar.Eng. (died 1932.) 
S ir  TnostAS H . H olland, K .C.S.I., K .C .I.E ., Hon. LL .D ., D.Sc., F .R .S.
A l f r e d  C. A d a m s .
A. E . D u n s t a n , D .S c . ,  F.I.C ., F.C.S.
J a m e s  K e w l e y , M .A ., F .I.C ., F.C.S., 51.I,Chcm.E.
T. D e w h u r s t , A.R.C.Sc., F.G.S.
T h e  R t  H on. L o r d  C a d m a n  o f  S il y e r d a l e , G.C.5I.G., Hon. LL.D ., D.Sc., D .Eng 

M .Inst. 51.51.
LT.-Col. s . J . 51. Au ld , O .B.E., 5I.C., D.Sc.



COUNCIL 

1940

President :
Prof. A. W. N ash, M.Sc., M.I.Mech.E.

Past-Presidents :
The  R t . H on. L okd Cadman, G.C.M.G., D.Sc.
Sir T homas H . H olland, K .C.S.I., K .C .I.E .,

D.Sc., F.R .S.
Alfred  C. Adams.
Lt.-Col. S. J .  M. Auld , O .B.E., M.C., D.Sc.

Prof. J .  S. S. BRAME, C.B.E., F.I.C . 
T. D ewhurst, A.R.C.S.
A. E . D unstan, D.Sc., F.I.C .
J . K ew ley , M.A., F.I.C .

Ashley  Carter, A.M.I.Mech.F,.
C. D alley , M .I.E.E.
F . H . Garner, Ph.D ., M.Sc., F.I.C .

Vice-Presidents :
J .  McConnell Sanders, F .I.C .
F . B. T hole, D.Sc., F .I.C .

G. H . Coxon.
A. F rank D abell, M .I.Mech.E.
E . A. E vans, M .I.A.E.
E. B. EVANS, M.Sc., F.I.C ., Ph.D .
W. E . GOODAY, A.R.S.M., D.I.C.
A. C. H artley , O.B.E., F.C .G .I., M .Inst.C .E. 
Prof. V. C. I lling , M.A.
J. S. J ackson, B.Sc., F .I.C .

Members of Council:
J .  A. Or ie l , M.A., B.Sc.
E . R . REDQROVE, Ph.D ., B.Sc.
C. A. P . SOUTHWELL, M.C., B.Sc. 
H . C. T ett, B.Sc., D.I.C.
A. B eeby  T hompson, O.b .e .
A. W ade, D.Sc., A.R.C.S. 
w .  J .  W ilson , F .I.C ., F.C.G.I.
C. W . Wood, F .I.C .

Honorary Treasurer :
T he  R t , H on. L ord P lendkr, G.B.E.

Honorary Secretary:
Arthur W. EASTLAKE,.A.M.I.Mech.E.

Chairmen of Branches :
Burm a Branch :
Iranian Branch :
Northern Branch : J . C u th i l l .
Roumanian Branch :
Scottish Branch : R . CRICHTON.
South TYales Branch : A. E . HOLLEY.
Trinidad Branch : L . A. B ushe.
United States B ranch: Dr. G. EOLOPP.
Students' Section: Birmingham B ranch : V. D. D a f t .

London B ranch:



LIST OF OFFICERS
Honorary Secretary : Honorary Treasurer :

A r th u r  W. K a s t l a k i : , M.I.Mln.E., A.M.I.SIech.E. T h e  R t . H on. L o rd  P le n d e r  o f  S undrido f.,
G.B.E.

Honorary Editor : Honorary Associate Editor :
A. E . D unstan, D.Sc., F .I.C ., F.C.S. F . H . Garner, Ph.D ., M.Sc., F.I.C .

Secretary :
S. J .  ASTBURY, 51.A.

Assistant Secretary and Librarian :
5Iiss B. 51. H . T ripp , B.Sc.

Solicitors: 5tcssrs. AsnuRST, S Io rris , C risp  & Co.
Auditors : 51cssrs. P r ic e ,  W a te rh o u se  & Co.
Bankers: W e s tm in s te r  B an k  L im ited , 21 Lom bard Street, London, E.C.3, and  34 H enrie tta  Street, 

London, 5V.C.2.

Offices : c/o D ept, of Oil Engineering and  Refining,
The U niversity, Edgbaston, Birm ingham , 15.

Telephone: Sclly Oak 1181 (E x t. 5).
Telegraphic A ddress: Instpctech, Birmingham.

COMMITTEES OF COUNCIL
(Revised May 1940 for wartime conditions.)

The Presidont and the Honorary Secrotary are ex-officio 5Iembers of all Committees.

Benevolent Fund Committee:
Dr. A. E . D u n st a n  (Chairman). Prof. V. C. I l l in g .
A snr.EY Ca r t e r . C. E. R. Sam s.
C. D a l l e y . j . McCo n n e l l  S a n d e r s .
E. A. E v a n s .

Chemical Standardization Committee :
Dr. F. H. G a r n e r  (Chairman). J .  A. Or ie l .
D r. A. E . D u n s t a n . D r. E . R . R e d o r o v e .
E. A. E v a n s . J .  McCo n n e l l  S a n d e r s .
Dr. E. B. E v a n s . Dr. P e r c y  E. Sp ie l m a n n .
J. S. J a c k so n . Dr. F. B. T h o l e .
J. K e w l e y . W. J. W il s o n .

Election Committee :
J. M cCo n n e l l  Sa n d e r s  (Chairman). Prof. V. C. I l l in g .
A s h l e y  Ca r t e r . J. S. J a c k so n .
G. H. Co x o n . C. A. P. S o u t h w e l l .
D r.  E . B. E v a n s . H. C. T e t t .
D r. F. H. G a r n e r . D r. F. B . T h o l e .
A. C. H a r t l e y . Ce o il  W . W o o d .

Engineering Standardization Committee:
A. C. H a r t l e y  (Chairman). B. J. E l l is .
As h l e y  Ca r t e r . D r. E .  R . R e d o r o v e .
A. F. D a b e l l . A . B e e b y  T h o m p so n .
C. D a l l e y .



Finance Committee :

G. D a ix e y  (Chairman). J- Kewley.
A s h l e y  Ca r t e r  (D e p u ty  C h a irm a n ). J .  A . O r ie l ,
q  0  C o k o n  D r. I'.. I t .  R e d o r o v e .
a ! F . 'd a b e l l . W. J .  W il s o n .
J .  S. J a ck so n .

Publication Committee:

D r. A . E . D u n sta n  (C h a irm a n ). J. S. J a c k so n .
C a p t. W . H . Ca d m a n . J- K e w l e y .
G H . C o x o n . J- M c C o n n e l l  S a n d e r s .
£  a ." E v a n s . C. A. P. S o u t h w e l l .
D r. E . B . E v a n s . H .  C. T e t t .
D r. F . H . G a r n e r . D r .  F - B . T h o l e .
A . C. H a r t l e y . Ce c il  W . W o o d .
Prof. V. C. I l l in o .

Publication (Executive) Committee :

The Honorary Editor. The Secretary.
The Honorary Associate Editor. The Assistant Secretary.

HON. SECRETARIES OF BRANCHES
Northern Branch : E. J .  D u n s t a n , Manchester Oil Refinery Ltd., Twining Road, Barton. 

Manchester.
Scottish Branch : Prof. W. M. Cu m m in g , Royal Technical College, Glasgow.
South Wales Branch : E . T h o r n t o n ,  National Oil Refineries, Llandarcy, Glam.
Trinidad Branch : H. C. H. T h o m a s , Trinidad Leaseholds Ltd., Point-k-PierrO; Trinidad.





B.Sc., Ph.D., A.R.C.S., 
A.Inst.P., and D. B.

CO NTEN TS.

The Static Friction of Lubricated Surfaces. A. Fogg, M.Sc., and S. A . Hunwicks,
B .Sc.................................................................................................

Some Notes on Plunger Lift Operations. F. R . Wellings. . . . .  
Physical Constants of Asphaltic Bitumens. Part I. R . NT. J. Saal, W . Heukelom 

and P. C. Blolcker . . . . . • • ■ • • ■  
Obituary. Donald C. Barton
The Development of Petroleum Refining. Presidential Address by Prof. A. W . 

Nash, M.Sc. . . . . . . • • ■ • • •
Solubility of Cracked Residues in  Some Solvents. J. Voskuil 
The Catalytic Effect of Metals on the Ageing of Lubricating Oil for Diesel Engines.

H. L . Matthijsen . . . . . .
Burning Test for Kerosine .
Institute Luncheon . . . . . .
The Flow Properties of Bituminous Materials. A . R . Loo,

D.I.C., J. B. Warren, B.Sc., Ph.D., A.R.C.S., D.I.C.,
Waters, B.Sc., Assoc.M.Inst.C.E.

The Synthesis of Lubricating Oils by Condensation Reactions. Part I.—The 
Condensation of Chlorinated Paraffin W ax with Aromatic Hydrocarbons. 
W. R . Wiggins, Ph.D., T. G. Hunter, Ph.D., M.Inst.Pet., and A. W . Nash,
M.Sc., F.Inst.Pet. .....................................................................

The Manufacture and Use of Tetra-Ethyl-Lead. G. Edgar .
Trinidad Geological Conference . . . . ■ • • • •  
Obituary. F. G. Edmed. N. A. Anfilogoff. J. A. L. Henderson .
The Dependence of Viscosity of Liquids on Constitution. A. H. Nissan, B.Sc.,

A.M.Inst.Pet., L. V. W. Clark, Ph.D., M.I.Mech.E., F.Inst.Pet., and A. 
Nash, M.Sc., M.I.Mech.E., F.Inst.Pet.

Institute Meeting . . . . . • • ■ • • •  
Obituary. Eugene Coste . . . . . • ■ ■ • •  
The Synthesis of Lubricating Oils by Condensation Reactions. Part n . —The 

Engine Testing of Synthetic Lubricating Oils. W . R . Wiggins, Ph.D., T. G.
Hunter, Ph.D., M.Inst.Pet., and A. W. Nash, M.Sc., F.Inst.Pet. .

Simple Petroleum Tables for Use with Density Hydrometers. Vem ey Stott,
M.A., F.Inst.P ...................................................................................

Physical Constants of Asphaltic Bitumens. Part H. R. N. J. Saal, K .  Meinoma 
and P. C. Blokker . . . . . ■ • • • • •  

Some Experiments on Seizure between Lubricated Hard Steel Balls. D. Clayton,
B .S  c.................................................................................................

Hazards Associated with Butadiene and its Peroxides. D. A . Scott 
The Analysis and Testing of Lubricating Greases. M. W. Webber .

Institute Meeting . . . . • • • • • •
Octane Ratings of a Number of Pure Hydrocarbons and of Some of their Binary 

Mixtures. J . Smittenborg, H. Hoog, B. H. Moerbeek, M.Inst.Pet., and M. J. 
v.d. Zijden . . . . • ■ • • • • •

Twenty-Sixth Annual Report of the Council
Annual General Meeting . . . . • ■ • • ■

riaB
1

19

29
40

41
57

72
91
96

101

129
146
150
152

155
212
223

225

235

246

256
272
273 
284

294
304

325



T i l l C O N T E N T S .

The Classification of Oil Shales and Cannel Coals. A. L. Down, Ph.D., A.R.C.S.,
D.I.C., and G. W. Himus, Ph.D., M.I.Chom.E., A.R.C.S. . . . .

Errors in Acid-Bottle Readings. G. H. Scott, B .Sc......................................
The Use of Bitumen Emulsion in Soil Stabilization. A . E . Lawrence, B.Sc., A.I.C.
Soil Mechanics in Foundation Engineering. R . L. James, B.Sc., A.M.Inst.C.E . 

A.M.I.Struct.E...........................................................................
Obituary. Charles K . Francis. G. W ; S. Gibson. R. J. Stringer. F. B. Lea
The Manufacture and Testing of Roofing-Felts and Damp-Courses. D. M.

W ilson, M.C., B.Sc., A .I.C ....................................................................

Studies on the Separation of Paraffin Waxes. Part I. Principles involved in the 
Fractional Melting of Wax. M. F. Sawyer, Ph.D., T. G. Hunter, D.Sc., and 
A. W. Nash, M .Sc................................................

Researches on Asphaltenes. Part I. F. J. Nollensteyn and J. P. Kuipers
Evaluation of Rotary Drilling Lines. H. C. H. Darloy, B.Sc. . . .
Piston Deposits, R ing Sticking, Varnishing and Ring Clogging. W. A. Gruso and

C. J. Livingstone . . . . . . . . . . .

Studies on the Separation of Paraffin Waxes. Part II.  Phase Relationships.
M. F. Sawyer, Ph.D., T. G. Hunter, D.Sc., Ph.D., and A. W . Nash, M.Sc. .

The Hydrogenation of Petroleum Fractions, Employing a Large Percentage of 
Catalyst. H. I. Waterman and C. Van Vlodrop . . . . .

Control of Drilling Mud in the Field. H. C. Darloy, B .Sc..............................

Synthesis and Properties of Mono-Normal-Alkylbenzenes. Part I. Methods for 
the Alkylation of Benzene. G. Shon, M.Sc., T. Y. Ju, B.Sc., and C. E. Wood, 
M.Sc,, A . I.C ...............................................................................

Obituary. Victor Henny . . . . .

The Clement-Pigneguy Knock Indicator. D. M. Cloment and P. G. P ignoguy .
Synthesis and Properties of Mono-Normal-Alkylbenzenes. Part It. Preparation 

and Properties of the Intermediate Ketones and Corresponding Hydrocarbons.
T. Y . Ju, B.Sc., G. Shen, M.Sc., and C. E . W^ood, M.Sc., A.I.C.

Obituary. Sir Robert A . Hadfield . . .  . .

Further Investigations of the Properties of Clay Suspensions. G. 
Ph.D., D .I.C ...............................................................

Author Index . . . . . . . . .
Subject Index . . . . . . . . .

D. H o b s o n ,

PAGE

329
349
357

365
375

377

300
401
407

413

430

452
457

475
488
489

514
532

533 
565 
568


