
TECHNICAL ABSTRACTS 
The following abstracts are reproduced from the " Journal of the British 

Shipbuilding Research Association," Volume 2, numbers 10-12, October to 
December, 1947, inclusive. 

WELDING 

Admiralty Ship Welding Research. Shipbuilding and Shipping Record, 70 
(1947), p. 244 (28th August). 

The article gives a brief account of the research and investigation undertaken 
by the Admiralty Ship Welding Committee in the recent experiments on 
the cargo ships Clan Alpine and Ocean Vulcan. These two vessels are almost 
identical in design but whereas the former is wholly riveted, the latter is 
almost entirely welded. The aim of the experiments was to establish the 
fundamental differences, if any, between riveted and welded construction 
and to test out conventional theories of stress behaviour of hull structures 
on actual ships. 

The Ocean Vulcan has been trading across the North Atlantic during the 
past 15 months. During this time, with the aid of the most up-to-date 
instruments, nearly one thousand of which were installed, complete records 
were taken of the various forces imposed on the ship's structure at sea in all 
sorts of weather. 

" Oxyarc " Cutting. The Engineer, 184 (1947), p. 317 (3rd October). 
The " Oxyarc " is a new device for cutting ferrous and non-ferrous mctals, 

in which a stream of oxygen is used to augment the energy in a high- 
temperature arc. It is claimed that there is little distortion in the heat-affected 
zone and that the process has been successfully applied to the piercing and 
cutting of high alloy steels, stainless steels, monel, nickel, copper, and cast 
iron. 

A coated tubular electrode is used to generate heat in an electric arc and a 
stream of oxygen is fed through the hollow core of the electrode, which is 
consumed during cutting. The other equipment required is a special 



" Oxyarc " gun holder, shown in the article, an oxygen cylinder and regulator, 
a D.C. or A.C. welding set, and the usual arc-welding accessories. Cutting 
technique involves striking an arc, releasing the oxygen, and then drawing 
the electrode in the direction of the cut with the coating touching the plate. 

It is claimed that holes can be pierced in l" mild-steel plate in two to three 
seconds, leaving a clean finish. It is also stated that holes can be pierced in 
6" mild-steel plate, that 3" material can be cut with normal technique, and 
that thicker plate can be cut, provided finish is not important, by using a "sawing 
technique." 

Ship Welding as Practised on the River Wear. THOMPSON, R. C., and 
ALLAN, J. P. Transactio~s Institute of Welding, 10 (1947), p. 146 (October). 

A brief description is given of the assembly procedure of a typical vessel 
which incorporates most of the standard practices followed in welding on 
the River Wear. A few scantling plans which include the main features of 
design are given. The vessel under consideration is a normal open shelter- 
deck type of 9,000 tons deadweight, designed for a service speed of 15 knots. 

The facilities do not permit pre-fabrication of large units of 50 or even 
20 tons weight, but the authors show that not only is large-scale pre-fabrication 
unnecessary, but in some cases it is inadvisable. This is true of all sections 
which are not in themselves complete units, because of the great skill required in 
positioning them. On the other hand, an entire deck-house or similar item does 
not call for such accuracy in positioning. Both pre-fabricated stern frames and 
rudders have certain advantages; they were used to a great extent during the 
war and are occasionally used now. 

The sequence of erection in the yard is described, and a table is included 
indicating the saving in steel weight consequent upon the adoption of welding 
for various items, the first six items being arranged more or less in the order 
of their permanent adoption as standard practice. The table is not directly 
applicable to all types of ship, and is also subject to variation depending upon 
which Classification Society is responsible for the survey, but the figures given 
for total savings are 7.6% with the present standard welding practice, which is 
increased to 11 -7% if the welding programme is extended. 

It is pointed out that other systems can be just as efficient as large-scale 
pre-fabrication, and the desire to do as much downhand welding as possible 
should not be allowed to dominate the procedure. 

SHIPBUILDING 

Aluminium Fairwater on Submarine. ANDREWS, H. J. Marine Engineering 
und Sl~iyping Review, 52 (1947), p. 83 (August). 

The corrosion resistance of aluminium in marine application is illustrated 
in this article on an aluminium fairwater for the U.S. Navy submarine Marlin. 
This all-aluminium structure was 55 ft. long, 14 ft. wide and 13 ft. high and 
was in continuous service on the Atlantic coast for more than six years. The 
fairwater was of riveted construction employing Alco alloy 53-S throughout. 
The &" plating was stiffened by vertical bulb-angle framing secured to the steel 
hull through bolted connections. Joints were packed with a rubberized gasket 
material and calking compounds. 

Paint protection of the aluminium structure consisted of conventional 
primer coats of zinc-chromate and a finishing coat of outside black. The paint 
film was exceedingly heavy and served to preserve the aluminium and dissimilar 
metals used. Whenever surface paint was removed for periodical inspection, 
a bright, clean metal surface was revealed, proving that for all practical marine 



purposes more than six years of continuous salt-water exposure had in no way 
affected the aluminium alloy. Where dissimilar materials were used, effective 
protection from electrolytic corrosion was achieved by simply packing the 
faying surfaces with a non-absorbent gasket material or by maintaining an 
adequately heavy paint film. 

MATERIALS 

Carbon Molybdenum Steel for Steam Pipes. ROTHERHAM, L. Alloy Metals 
Review, 5 (1947), p. 2 (March). Engineering, 164 (1947), p. 343 (lot11 October). 

In comparison with carbon steel, carbon-molybdenum steel has the con- 
siderable advantage of a higher creep resistance at higher steam temperatures ; 
and this, together with its other properties, suggests that it should be of value for 
steam piping. On the other hand, the ductility is lower, and it is essential that 
care should be exercised during fabrication and installation. Graphitisation 
has not been proved to occur in pipes of British manufacture, but American 
experience suggests that every precaution should be taken, even from the early 
melting stage, to avoid it. 

A possible line of future development is the addition of 0.5% of chromium 
to carbon-molybdenum steel. 

Babbitt Alloys for Plain Bearings. FORRESTER, P. G. Engineering, 164 (1947), 
pp. 184, 208 (22nd and 29th August), 234 (5th September). 

The scope of this article is wider than would appear from the title. In its 
first part the principal fundamental requirements of plain bearings are con- 
sidered, the importance of the parameter viscosity X speedlbearing pressure is 
explained, and the author discusses the mechanism of lubrication in the light 
of modern research. It is seen that the two surfaces which are in contact in a 
bearing should be of different hardness; otherwise, local welds are likely to 
occur which may lead to pitting. 

A general survey of the principal bearing alloys and their properties follows. 
It covers babbitts, copper-base alloys, aluminium and zinc alloys, pure silver, 
and cast iron, the latter being valuable for its capacity of self-lubrication. The 
softer alloys have a tendency to develop a pattern of cracks after a long time 
under varying loads. An improvement of design and of the manufacturing 
technique is advisable where such cracks occur, or it may be necessary to use a 
thinner lining or a more fatigue-resisting alloy. 

Turning to babbitts in particular, the author investigates the metallographic, 
metallurgical, and mechanical properties of high-tin babbitts, whch are prac- 
tically free from lead ; lead-base babbitts ; and so-called intermediate alloys with 
about 20 to 75% of tin. The effect of lead, cadmium, and nickel on tin-anti- 
mony-copper alloys is also considered. Intermediate alloys have been 
criticised, both in this country and in Germany, for their high-temperature 
weakness. They have, nevertheless, given satisfaction in the bearings of electric 
motors, crankshafts, etc. Their advantage may be a superior resistance to 
wear. 

An increase of the copper or antimony content of tin-base babbitts causes an 
increase in hardness, tensile strength and fatigue strength, while ductility drops. 
In general, lead-base babbitts are regarded as a cheaper substitute for tin-base. 

When designing a babbitt-lined bearing, the length-to-diameter ratio should 
be appropriate to the particular application, the clearance shouId be correct 
(about 0.0005" to 0.001" per inch diameter), and oil grooves should avoid 
the area of maximunl pressure. The backing material must be adequate so as to 



prevent flexure of the lining, and it must give a strong bond to the white metal. 
Thin linings require the use of an alloy of intermediate properties, such as 
copper-lead, between steel and white metal (" sandwich " bearing). Little is to 
be gained by having a babbitt-metal thickness much greater than 0.1". Auto- 
mobile practice favours a thickness of 0.01 " to 0.02". 

The last section of the article deals with the different methods of manufacture 
of babbitt bearings. 

BOILERS 

Examination of Cracked Superheater Tubes in the Boilers of H.M.S. Diadem. 
H.M. Dockyard, Portsmouth, Engineering Department, Central Metallurgical 
Laboratory. ACSIL/ADM/47/667. 

The superheaters were found to be suffering from a serious form of corrosion- 
fatigue cracking. This resulted from the subjection of the tube walls to alterna- 
tions of stress whilst in a corrosive environment, the frequency and magnitude 
of the imposed stress governing the rate of crack propagation through the tube 
wall. In superheater tubes, a frequency of thermal stress may be imposed in 
the tube wall by rapid changes in temperature caused possibly by water being 
primed from the boiler into the superheater tube. Such stresses are often small, 
and in themselves insufficient to cause rapid crack propagation, but where these 
alternating stresses are supplemented by inherent static stress, the cracks 
develop more rapidly. An excellent example of t h s  was given in the case in 
question, where deep cracking occurred around bends in the saturated limb. If 
the design of a superheater element is such that the difference in expansion 
between the superheater and saturated limbs results in local stress concentra- 
tions, it will encourage this form of deterioration around bends where tensile 
skin stresses are at a maximum. This imposed strain was clearly indicated by the 
distortion of the slotted spacing lug. Insufficient allowance had been made for 
the expansion between the saturated and superheated legs and in this case the 
strain had distorted the lug with subsequent failure of the welded root. The 
resulting crack continued through the tube until it constituted a perforation. 

Wagner Natural Circulation Boiler. B. I. O.S., Final Report No. 1264, Itern 
No. 29. 

This lengthy report, consisting of 71 pages of text and 174 figures, gives a 
detailed description, accompanied by copies of original German drawings, of 
high-pressure, natural-circulation boilers used for fighting ships in the German 
Navy. This type of boiler originated from an old experimental five-drum design 
by Wagner, which, at the request of the German Navy, was split into halves to 
make two three-drum units in each boiler room. 

All these boilers were located in closed stokeholds and had full Askania 
automatic control. Where weight was important the boilers worked at 996 lb.! 
sq. in. In heavier classes of vessel, the scantlings of the pressure parts were 
the same, but the boilers were operated at about 825 lb./sq. in. to give a higher 
factor of safety. Steam temperatures were originally 840"-860" F. but, on 
account of the difficulty of obtaining the special steel required for the super- 
heater tubing, these temperatures were reduced to about 750" F. The description 
and drawings include various types of these boilers with such details as furnace 
and water walls, drums, tubes, and casings. Similarly, details are given of 
superheaters, economisers, air heaters, oil burners, mountings, soot blowers, 
and automatic control. 



DIESEL AND OTHER I.C. ENGINES 

A New Cylinder Liner. Gas and Oil Power, 42 (1 947), p. 248 (August). 
A new carbon-steel, chromium-plated cylinder liner for two-stroke engines 

was exhibited by Associated British Oil Engines Ltd. at  the Engineering and 
Marine Exhibition at Olympia. The process for its production has been patented 
and registered under the trade name of Honeychrome. 

A solid-drawn steel cylinder is chromium-plated to a depth of about 5/1,000 
to 6/1,000" and then " lattice-etched " all over so that the surface is uniformly 
mottled with depressions of $" dia. and $" apart. The finished surface 
has a Brine11 hardness of 450, and is not further ground or honed. The coating 
adheres to steel far better than to cast iron, and has excellent oil-retaining 
properties. This reduces friction and improves mechanical efficiency, so that 
cylinder wear is about one-eighth of the wear of normal cylinder liners. When 
wear does occur, the liner can be re-plated and lattice-etched to the original 
dimensions, so that there is no need to use over-size pistons. 

Successful Operation of Diesel Engines on Heavy Fuel. Slzipbuilding and 
Shipping Record, 70 (1947), p. 249 (28th August). 

Previous abstracts have described the experimental burning of heavy fuel 
in the main engine of the motor tanker Auricula (see B.S.R.A. Journal, 2 (April 
1947), Abstract No. 840; and 2 (June 1947), Abstract No. 974). 

This experiment was terminated in August, after the engine had operated on 
heavy oil for twelve months, and the conclusions reached are given in the 
present article. It is stated that in the light of the experience gained it is no 
more difficult to burn heavy oil than ordinary fuel in an engine of this type, and 
that the greatest factor contributing to the success of the experiment has been 
the extraction of impurities from the heavy fuel. Two centrifugal separators of 
the De Lava1 type were employed, one being described as the purifier and the 
other the clarifier. The fuel is heated to 180" F., passes through both separators 
and service tank, and at a temperature'not less than 150" F. it is injected into 
the engine cylinders in the usual way. 

During the early voyages of the Auricula port manoeuvring was carried out on 
Diesel fuel, but for the last five trips high viscosity fuel was used exclusively 
with complete success. The article describes the condition of valves and pistons 
which was found to be excellent, and gives the composition of the sludge found 
in both separators. 

FUELS 

The Pulverised Fuel Conference, Harrogate. June 2 to 6, 1947, Journal of 
the Institute of Fuel, 20 (1947), p. 131 (April), and p. 196 (August). 

A list of titles of the 56 papers read at  this Conference is given in the April 
number of the journal of the Institute of Fuel, and the August number contains 
an account of the proceedings, mainly of the addresses of the chairmen of the 
five sessions, which in themselves are summaries of the papers. 

Session I dealt with the influence of national fuel policy and town planning, 
and methods of mining and coal preparation on the use of pulverised fuel ; and 
with statistics, general economics, and bulk supply. In 1939, 27% of the boilers 
in Great Britain, consumed over 200,000 Ib./hr. of pulverised fuel. Progressive 
mechanization in mining brings about an increasing amount of duff, dust, and 
small-size coal. This suggests an extension of pulverised fuel plants. 

In Session 11, dealing with the drying and grinding of coal, pulverisers, 
handling and storing, transport, bulk supply, sampling, and size determination 



of pulverised fuel, it was pointed out that it is not only necessary to grind the 
coal to powder of suitable size, but also to have a suitable ignition temperature. 

Session III was devoted to the design and characteristics of the burning 
apparatus of pulverised fuel plants, especially to air heaters, proportion of 
primary and secondary air for the combustion, lighting-up, burner types, 
physics and chemistry of the combustion itself, and to combustion chambers. 

In Session IV the authors concerned themselves with the effect of ash on the 
design and operation of plants ; the deposit on the heating surfaces and the 
resulting corrosion problems; and methods of ash and dust removal and 
handling. 

Session V gave a review of the chief applications of pulverised fuel plants in 
industry, railway engineering, and metallurgy. A main point was the use for 
gas turbines which would have the advantages of low capital cost, little or no 
cooling water, and low operating cost. 

It was pointed out that up to date pulverised fuel had been found unsuitable 
for shell-type marine boilers and for marine gas turbines, but further research 
with regard to this last point was advocated. 

LUBRICATION 

Cleaning of Marine Turbine Oil Systems. Pacrjic Marine Revie~r), 64 (1947) 
p. 49 (August). 

Among the various factors which are harmful to turbine lubricating oils 
the chef is oxidised used oil. It is essential that the lubricating oil system 
should be cleaned before a new charge of oil is introduced. It has been 
accepted practice for a long time to flush the oil lines, tanks, and other com- 
ponent parts of new steam-turbine oil systems before introducing the main oil 
charge, in order to remove mill scale, cores, sand, rust preventives, and similar 
foreign matter. Petroleum solvent cleaners have been used successfully for 
these operations. One of their advantages lies in the fact that they do not react 
with any of the materials normally present, and no harmful deposits can there- 
fore form. 

The procedure to be followed when a system is to be cleaned by petroleum 
solvents is described. Recently the method has been used for cleaning four 
VC2-S-AP3 type ships for the India Steamship Corporation of Calcutta. These 
vessels had been laid up after extensive wartime service, and inspection showed 
varying amounts of sludge, lacquer, and oxidised oil. Two of them had a 
preservative compound in the turbine oil system. All four oil systems were 
cleaned during the general overhaul and reconversion of the ships. A total of 
1,800 gallons of cleaner was necessary for the entire job, the cleaner being used 
repeatedly from ship to ship, make-up being added as necessary. 

CORROSION, ANTI-FOULING, AND PREVENTION 

Progress in Bottom Paint Formulation. DANNENFELSER, F. J. Marine 
News, 34 (1947), p. 41 (September). 

After a historical review of the development of ships' bottom protection, 
the author describes the general properties and some of the disadvantages of 
of the hot and cold plastic coatings available in the U.S. Navy at the conclusion 
of the war; he also enumerates in detail the advantages of the new plastic 
coatings developed by the Manning-Mitchell research division. It is claimed 
that these new coatings can be applied during one-day dry-docking periods 



without the necessity of sand blasting. Normal hull cleaning is sufficient and no 
bare metal primer is required, as the anti-corrosive serves both as an anti- 
corrosive and a bare-metal primer. These coatings resist heat and cold, and 
may be applied under any weather conditions, although the hull should be dry. 

In conclusion the author states that anti-fouling coatings of the new plastic 
type are now considered to be 95% effective as compared with the 15% to 25% 
effectiveness of the older paints. The new paints fail only when the anti- 
corrosive film breaks down, and, when improvements have been achieved, the 
conservative estimate of the life of a bottom paint will be three to four years. 

MISCELLANEOUS 

Maximum Immersion Trials of Submarines ; Considerations on Utility and 
Possibility of Carrying Out these Tests without a Crew on Board. Practical 
Tests with Submarine D-I (Spanish). SERRANO, P. V. Ingenieria Naval, 
15 (1947), p. 610 (October). 

Open-sea diving tests of submarines with crews on board are often inadvis- 
able, as they can lead to the loss of both crew and ship. Various attempts have 
therefore been made to substitute safer test methods. Model tests are insuffi- 
cient, as they do not test the actual tightness of the full-scale vessel which is of 
prime importance. A method now frequently adopted is to submerge the sub- 
marine in a special tank ; this is, however, very expensive. 

The author has therefore, in conjunction with the Spanish Naval Command 
and submarine builders, developed a new method for testing the strength 
and water-tightness of the hull, bulkheads, tower, hatch openings, etc., which 
can be carried out without the crew on board and without danger of losing the 
vessel. It consists in attaching the submarine to a suitable floating crane by 
means of a cable and immersing her in that condition. This type of test can 
then be followed by the usual open-water trial for testing the diving capacity 
functioning of the machinery, etc. 

The article describes various preliminary tests with concrete blocks and model 
ships suspended on a floating crane by four cables. It was finally decided to  
carry out a full-scale experiment with the Spanish submarine D-l, which was 
attached to the floating crane Sansdn by means of a single cable of suitable 
length. An auxiliary tow was provided in addition, in case the pulley or cable 
should fail to operate correctly. 

Before immersion, the ship was prepared for diving to an adequate depth, 
and a scale was attached to the cable to indicate any variation of the weight 
of the submarine. A number of compressed-air bottles was connected to 
the ballast tanks by means of hoses, so that in case of too rapid immersion 
these tanks could be emptied. Provision was also made to prevent turning 
and longitudinal inclination of the vessel. 

After these preparations the submarine was immersed. The ca.ble uncoiled 
from the pulley of the crane without incident, and the ship dived at a speed 
of 26 ft./min. to a final depth of 266 ft. There are some photographs and 
drawings of the crane and submarine. 
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