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Laboratory). In Central Califomia practically no 
catches are made outside the 100-fathom line. Off 
Monterey, where the continental shelf is narrow, 81 
per cent of the catch of sardines is taken within five 
miles of the coast. The shelf is wider off San Francisco, 

and correspondingly more catches are made at greater 
distances from the shore. In southern California, 
where the 100-fathom line is close to the shore, the 
fish appear to be concentrated along the steep slope, 
which drops rapidly to 500 fathoms. 

Lubrication and Lubricants* 
INDUSTRIAL APPLICATIONS 

The third group of papers is concemed with 
industrial applications of lubricants. Catterall and 
Maitland survey the use of grease in a number of 
diverse applications, and several papers reveal the 
extent to which this form of lubricant is being used. 
Although, as mentioned by Cooper, lubrication by 
an oil mist would be ideal for ball, roller and needle 
bearings, they are most commonly lubricated with 
grease, because grease remains in the housing and 
affords protection against dust and moisture, which 
would lead to abrasion and pitting of the accurate 
surfaces. Cooper, Richardson and Kjerrman all 
emphasize the undesirability of overfilling the hous
ings, on account of churning, and the care required 
in choosing greases, advocating an actual running 
test. Hanocq deals with the friction of ball and roller 
bearings. 

Water-grease emulsions are used in drawing steel 
tubes (Catterall and Maitland). In the similar opera
tion of cold pressing sheet steel, high pressures are 
encountered, and Arrowsmith reviews the desirable 
qualities of the lubricant, film strength, appropriate 
friction, ease of spreading and of removal, etc.; a 
fatty oil emulsion containing chalk powder is generally 
used. High pressures also occur in wire-drawing, and 
Goodacre states that the lubricant used in dry 
drawing is a dry sodium soap, in conjunction with 
some calcium hydroxide remaining after neutralizing 
the acid used in cleaning. In wet drawing oPe of the 
essentials is the formation of a very thin coat of 
copper or tin .on the surface of the metal ; the bath 
usually contains a fatty lubricant and soap, and 
must contain sulphuric acid. Thompson considers 
that the friction in the die is of the boundary type, 
and investigates a number of soaps and liquid 
lubricants at various temperatures. 

Miller contributes a useful review of extreme 
pressure lubricants as regards composition and the 
behaviour in various testing machines, and the 
problems presented by the need for stability, absence 
of corrosion, etc. ; he refers to future trends and the 
need for more research, emphasizing the important 
effect this work on additions to lubricants is having 
on lubrication generally. Evans gives results of tests 
in the Almen machine on various oils and greases, 
and of a number of pure organic compounds in small 
proportion in mineral oil. Clayton describes the 
superior behaviour of extreme pressure oils over 
other gear oils in the 4-ball apparatus, not only in 
breakdown load and wear, but also in the time to 
recovery from seizure. 

Parker writes on the lubrication of bearings of 
light mechanisms in which the oils sometimes cannot 
be renewed during the life of the mechanism. High 
'oiliness' has thus been regarded as important, and 
dolphin and porpoise jaw oils have been used ; on 

*Continued from page 816. 

account of the oxidation and gumming of these oils, 
however, mineral oils are now being tried. Stott and 
Shotter agree that the pivot and cupped·jewel 
bearing can run well for a time without lubricant, 
but that oil is necessary for prolonged running at 
low friction, one of the important functions of the 
oil being to carry in suspension the iron oxide formed 
at the contact tmder the extremely high local 
pressures. 

Hogan, also Nixon and Jackson, describe the 
difficult problem of lubricating wire ropes ; two 
functions are required of the lubricant : ( 1) to prevent 
corrosion ; (2) to reduce the friction and prevent 
seizure of the wires, which make contact with each 
other at high pressure. Merritt gives much useful 
information on gear tooth failures and on factors 
goveming the choice of lubricants for gears ; Tuplin 
describes the different methods of applying the 
lubricant. Blok, in a notable paper, shows, by 
Bowden's method, the high temperatures reached by 
gear tooth surfaces under high-pressure running 
conditions. 

PROPERTIES AND TESTING 

The fourth group of papers concems properties and 
testing and is of especial interest. In connexion with 
boundary lubrication, Adam and Kyropoulos review 
surface phenomena and the function of the adsorbed 
boundary layer in protecting the metals from cohesive 
contact. Kyropoulos favours internal molecular 
mobility rather than elasticity as the explanation of 
the efficacy of long molecules ; also he reasons that 
the lattice forces of the adsorbing surface ultimately 
control the lateral packing of the molecules of the 
boundary layer, thus accounting for the surviving 
influence of the surface at distances exceeding the 
range of the original surface forces. 

Finch and Zahoorbux describe their work on 
electron diffraction to show orientation of surface 
films. Trillat studies adsorption by measuring the 
rate of change of oil-water interfacial tension by a 
modification of du Nouy's method. Using oleic acid· 
B.P. paraffin mixtures to provide a scale, the activity 
of commercial oils can be expressed in equivalent 
oleic acid content. Examination of an oil before and 
after passing it over metal balls, through filter paper, 
etc., shows the adsorption of active molecules at the 
surfaces. Miss Nottage reports results of static 
friction tests with fatty acid and wax additions to 
oils, revealing the effect of atmosphere and adsorbing 
surface. Fogg describes kinetic friction tests with an 
oscillating bearing machine ; he considers that true 
boundary friction is obtained below 3 cycles per 
minute. 

Surface finish in relation to the boundary layer is 
mentioned in a number of papers. Bowden refers to 
the high temperatures found at sliding contacts ; 
with Leben he shows that sliding is a discontinuous 
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process, and that when slip occurs there is a mo
mentary jump in temperature. Blok works out the 
temperature rise for sliding contacts for a number of 
ideal cases. Neely describes simultaneous friction and 
wear measurements and shows that the wear-reducing 
value of addition agents may be quite different in 
dE>gree and sometimes in direction from the friction
reducing value. Brownsdon, Southcombe, Wells and 
Waters, Clayton and van der Minne report breakdown 
loads and wear under relatively severe conditions, 
and provide a fund of information relating to 'oiliness' 
and extreme pressure effects which can only be 
partially co-ordinated ; it appears t hat the good 
qualities of extreme pressure oils can only be brought 
out at high pressure and speed, leading to high 
temperature. 

In the papers dealing with viscosity, that by Groff 
explains the use of a chart for the graphical solution 
of a number of viscosity-temperature problems. 
Geniesse describes the kinematic viscosity measuring 
equipment which has been adopted by the American 
Society for Testing Materials, and the new viscosity
temperature chart. Barr describes viscometer bath 
arrangements for high temperatures, and Sl'ggests a 
new empirical formula for expressing viscosity
temperature relationship. Suge gives an account of 
his methods and results of measurement of viscosity 
up to high temperature and pressure ; he finds that 
the product of surface tension and coefficient of 
compressibility is a constant, and measures the 
thermal conductivity of oils. Bradford and Vande
grift quote Dow's results on the effect of pressure on 
the viscosity of mineral oils. 

Coming now to papers dealing with oxidation tests 
of oils, Andrews finds that the rate of separation of 
water-in-oil emulsion is a good guide to the condition 
of a turbine oil in service. Moerbeek is critical of the 

many oxidation tests for internal combustion engine 
oils on account of the disagreement between their 
results and the lack of correlation with engine 
behaviour ; he is pessimistic as to their ultimate 
capability of predicting the behaviour of oils in 
engines. Mardles and Ramsbottom provide extensive 
results on the oxidation of oils with varying tem
peratures, time and method of oxidation. Hanson 
and Egerton, finding that gumming increases when 
engine knocking occurs and that nitrogen oxides are 
formed particularly under these conditions, have 
investigated the connexion between the two; they 
find that nitrogen oxides, even in small proportion, 
have a marked catalytic effect on oxidation, and 
suggest that this may be one of the factors leading 
to lack of correlation between laboratory and engine 
tests . Moutte, Dixmier and Lion find that they get 
improved correlation by first oxidizing the oil at low 
temperature and then subjecting it to high tem
perature. Evans and Kelman have found that soaps 
such as tin oleate can inhibit the catalytic effect of 
iron on oxidation, and by engine tests have chosen 
optimum proportions of tin and chromium oleates 
for an engine oil. 

The time has certainly not yet arrived when the 
principles of lubrication can be said to be satis
factorily established on a scientific basis : clearly, 
much additional and carefully co-ordinated research 
of a really critical nature must be carried out. 
Nevertheless, progress has been made and certain 
underlying physico-chemical concepts are emerging. 
The papers contributed to this general discussion 
form an admirable review of the present position, 
and their detailed study is recommended to all 
interested in the theory and practice of lubrication 
and lubricants. 

H.J.G. 

Recent Advances m Horticulture 

M ANY useful reviews are contained within the 
pages of vol. 5 of the Horticultural Education 

Association's yearbook for 1937 "Scientific Horti
culture" (Pp. 196 +xxxii, 3s. 6d. net, from the Ron. 
Editor, S. E. Agric. Coil., Wye, Kent), which constitute 
a welcome channel for the distribution of knowledge 
from the research worker to the teacher of horticulture. 
"Some Recent American Work on the Copper 
Fungicides" is described by Mr. R. W. Marsh; Prof. 
Stoughton contributes "A Review of the Problem of 
Bud Dormancy" . Dr. 0. N. Purvis discusses recent 
Dutch research on the temperature requirements of 
hyacinths, and Dr. Meirion Thomas has a paper on 
"Plant Hormones and Their Possible Importance in 
Horticulture". Dr. F. Kidd and Dr. G. West show 
that apples destined for long-period gas storage 
should be picked within a fortnight of the 'climacteric 
phase'. This is the time when growth in size of the 
apple ceases in autumn, and is indicated in practice 
when the fruit can just be detached by gently twisting 
it on its stalk. The late Dr. W. Maldwyn Davies 
describes the results of his experiments on factors 
which affect the distribution of virus-transmitting 
aphids, particularly Myzus persicm. Winged indi
viduals of this species fly readily when the tem
perature reaches 65° F. Increasing humidity deters 
the movement of winged aphids, and flight ceases 

completely when the wind velocity rises above four 
miles per hour. Dr. T. Whitehead has correlated this 
know ledge with a survey of districts in North Wales 
which are suitable for the growth of virus-free seed 
potatoes. 

Messrs. B. S. Furneaux and W. G. Kent have 
investigated a malady of fruit trees known as the 
'death'. This is due to the suffocation of roots by 
rise of the water-table after planting in a dry period, 
whilst wind-rocking of newly planted trees is often a 
contributory cause. Research work in progress at the 
John Innes Horticultural Institution is reviewed by 
Mr. W. J. C. Lawrence, and at the St. Ives Research 
Station by Mr. R. B. Dawson, who also contributes 
a paper on the routine management of lawns. Dr. 
W. G. Ogg discusses the reclamation of peat land and 
the utilization of peat as a mulch, as a potting 
medium, and as a source of organic matter for garden 
soils. Prof. G. W.- Robinson discusses more general 
problems of horticultural soils. 

Papers dealing with practical topics also appear in 
the volume. 

CHESHUNT RESEARCH STATION 

The twenty-second annual report, for 1936, of the 
Experimental and Research Station sponsored by the 
Nursery and Market Garden Industries' Development 
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