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ENGINEERING.

ENGINEERING 
DEVELOPMENTS IN THE 

PORT OF DUBLIN.

Dredging of the berths, river, and bar is carried 
out by the dredgers of the port authority—the 
Dublin Port and Docks Board; the quantity 
dredged annually amounts to approximately 
1,000,000 tons. The Board now operate four 
dredgers and a fleet of dumb and steam hopper 
barges. The principal dredgers are the Sandpiper 
and Deepworker. The Sandpiper, a twin-screw 
suction dredger with a hopper capacity of 1,200 
tons, so designed that the vessel can either dump 
at sea or pump out her own hopper for reclaiming 
purposes, was built in 1904 by Messrs. L. Smit and

For dredging the channel and deepwater berths, 
the Deepworker, a bucket dredger, not self-propelled, 
is used. The Deepworker was built in 1920 by 
Lobnitz and Company, of Renfrew, and has a 
length of 170 ft., a beam of 31 ft., and a moulded 
depth of 14 ft. 3 in. This dredger has a ladder 
108 ft. long and can dredge to a depth of 52 ft. 6 in., 
the maximum output (assuming full buckets) being 
1,600 tons per hour. The dredger has a three- 
crank compound engine of 350 h.p. For general 
maintenance dredging in the other berths, two 
grab hopper dredgers are used.

The port of Dublin deals annually with more than 
4,000 vessels, with a total net registered tonnage 
of over three millions, of which about 1,000 vessels 
are engaged in overseas trade. About two and a 
half million tons of goods are imported annually 
and 380,000 tons are exported. Dublin is an 
estuarine port, situated at the mouth of the River 
Liffey. The depth on the bar is now 3| fathoms and

Fig. 1. General View of Port.

Zoon, of Kindcrdijk, Holland. She is 222 ft. long 
by 34 ft. beam and 101 ft. moulded depth, and has 
two triple-expansion engines of 100 indicated horse­
power each, capable of emptying the hopper in 
H hours, or propelling the vessel at a speed of 
9 knots. The Sandpiper is used to a considerable 
extent on the bar, and much of the spoil so obtained 
has been used, as it still is, for reclamation. The 
whole of the area to the east of the East Wall road 
has been reclaimed, either by dredging or refuse 
dumping, during the past 50 years.

deepening operations are in progress. The port is 
relatively free from fogs and the entrance is easy, 
being practically a straight run from the bar to the 
upper quays, a distance of some six miles. The 
entire port provides safe shelter under all weather 
conditions, and all berths are free from swell or 
range of tides. The total length of quays in the 
port now amounts to 18,500 ft., of which 2,300 ft. 
has a depth of 30 ft. or more below low water, 
ordinary spring tides. A general view of the port 
is given in Fig. 1, herewith.

In 1949, a contract was let to the Westminster 
Dredging Company, Limited, for the dredging and 
pumping ashore of 600,000 cubic m. of spoil. The 
object of this work was mainly to provide suitable 
fill for the Electricity Supply Board's new station at 
Ringsend and a portion of the Ocean Pier, which is 
still under construction. The dredging was, as far 
as possible, done in the navigable channel, so that 
it resulted also in useful deepening of the water­
way. Fig. 2, on the next page, shows this work 
in progress at the Ocean Pier.
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Fig. 2. Reclamation Work Behind Ocean Pier.

Five lighthouses come under the jurisdiction of
the port authority; four of these lighthouses are 
completely automatic in operation. The change to 
automatic working was made on the first lighthouse 
some 27 years ago. In 1924, the automatic control 
of navigation lights by sun valves and time clocks 
was not uncommon, but no apparatus for the auto­
matic control of fog signals was commercially 
available. The port authority developed their 
own method of controlling the fog signals by means 
of a beam of light and a photo-electric cell; when 
fog interrupts the beam of light, a relay, controlled 
by the photo-electric cell, closes and starts the fog 
signal. This, it may be remarked, was one of the 
earliest applications of the photo-electric cell to 
automatic control.

The port is equipped with 46 four-ton level-
luffing portal electric cranes, of which 26 have been 
supplied recently and erected by Sir William Artol 
and Company, Limited. They operate on 500 volts 
direct current, supplied by the port authority’s 
sub-station, which converts the Electricity Supply 
Board’s alternating-current supply to direct current. 
These cranes have lifting speeds varying from 125 ft. 
to 300 ft. per minute, a luffing speed of 150 ft. per 
minute, and a slewing speed of If revolutions per 
minute. Regenerative braking is provided on the 
hoist motion. In addition, the port is equipped 
with a hammer-head 100-ton electric crane, and

6-ton and two 2-ton level-luffing electric cranes.one
The port authority have on order seven more 4-ton 
cranes, three 6-ton, and two 10-ton.

The silos and the grain-handling equipment in the
Port of Dublin are owned and operated by private 
firms. The Merchants’ Warehousing Company, 
Limited, own the grain discharging equipment on 
Alexandra Quay, which covers a total length of 
quay of 1,000 ft. Two belt conveyors, each of 
150 tons per hour capacity, housed in a gantry, 

this length of quay. Two travelling pneu-
Fig. 4. Grain Towers on Alexandra Quay.

cover
matic towers, each equipped with two telescopic 
pipes, discharge the grain vessels, and feed on to 
the band conveyors ; this plant is illustrated in 
Figs. 3 and 4, herewith. As Alexandra Quay is used 
for cargoes other than grain, the travelling towers 

arranged so that they can be traversed not only
up and down the quay, but also back from the the silos, where it is weighed, etc. The Merchants’ 
quay, so as to have it free for the operation of the Warehousing Company’s total silo capacity is 
general cargo cranes. The pumps providing the 37,000 tons.

suction for the grain-discharging plant are situated 
in the silo, which is sited some 270 ft. back from the 
quay face. Twin pipe lines, with connections at 
about 10 ft. intervals, run along the top of the 
gantries housing the band conveyors. Cross con­
veyors take the grain from the quayside bands to

The Dublin Port Milling Company also operate 
a silo of 2,000 tons capacity, mainly in connection 
with native wheat. This silo is equipped with three 
Miag dryers of 5 tons per hour capacity. A new 
16,000-ton silo is being built adjacent to the Port 
Milling Compairy’s existing silo, to be seen in Fig. 5, 
opposite ; it is of the Miag steel tank type. All silos 
in the port area are connected by conveyors and thus 
can operate in conjunction with the existing quay-

arc
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Fig. 5. Alexandra Quay and Basin.

side plant. Provision has been made for the future 
discharge of grain ships at the Ocean Pier and the 
conveying of the grain to the silos by means of a 
tunnel conveyor.

A new four-floor reinforced-concrete warehouse, 
480 ft. by 140 ft. wide, has been constructed recently 
by the Port and Docks Board. It is founded on 
1,256 Franki piles, and is somewhat unusual in that 
glass blocks have been used almost exclusively for 
lights. The building is divided into 20 separate 
compartments, and is equipped with ten 30-cwt. 
goods lifts and five continuous package elevators. 
This work was put out to contract, the foundation 
work being carried out by the Irish Piling and 
Construction Company, Limited, and the superstruc­
ture by R. Costain and Sons (Liverpool), Limited.

The Port Board are carrying out, or have recently 
completed, quay-wall construction in five places, 
namely, at the Custom House Quay, for the new 
Ocean Pier, the Eastern and Western oil jetties, 
and at the wharf connected with the Electricity 
Supply Board’s Ringsend power station. In the 
case of the Custom House Quay reconstruction, 
the work is being carried out on more or less orthodox 
lines, a mass concrete wall being built behind a 
steel sheet pile cofferdam. A depth of 17 ft. below 
low water, ordinary spring tides, is being made 
available at this quay.

For the other works mentioned, reinforced-con­
crete caissons, of the type now generally referred 
to as the “ Mulberry,” are used. This form of 
construction was first adopted by the Dublin Port 
Board in 1021 for Alexandra Quay, and the same 
method, with minor modifications, is still in 
use. The caissons are 50 ft. long by 30 ft. wide, 
divided into eight compartments by diaphragm 
walls, and are built to a height of about 9 ft. 6 in. 
on a slipway before launching. While they are 
floating, the height of the caissons is built up in

lifts in the ordinary way to the full height of 42 ft. 
to 45 ft. The caissons are sunk into a trench 
excavated to at least 2 ft. 6 in. below the ultimate 
dredged level of the berth. The trench is excavated 
in three stages ; by bucket dredger in the first 
instance, then rough levelling by grab, and finally 
hand trimming by men working in a diving bell. The 
diving bell employed, with its float, was built in 1864 
to the design of Dr. Bindon Stoney, for use in con­
nection with the placing of 350-ton concrete blocks 
formerly used for quay wall construction at Dublin. 
The diving bell measures 20 ft. by 20 ft. at the 
bottom of the chamber, and 16 ft. by 16 ft. at the 
top, the height being 6 ft. 6 in. A 3-ft. diameter 
access shaft with air lock allows men to enter and 
leave the bell when working in depths of water of 
up to 38 ft. The chamber is built up of cast-iron 
sections and the access shaft is of wrought-iron plate.

One of the first caissons made suffered an accident 
because the design did not allow for internal water 
pressure ; bad weather caused the water level in a 
founded caisson to rise higher inside than out, with 
the result that the wall burst outwards. Further 
accidents of this nature were guarded against by 
the fitting of flap valves. Apparently, similar 
accidents occurred with some of the “ Mulberry ” 
units used in comiection with the French invasion.

When the caissons were first adopted, the front 
compartments were filled with 1 : 15 concrete to 
the full height and the back to a height of 15 ft. 
only, the remaining height being filled with gravel. 
Latterly, gravel fill, with the top 10 ft. of the front 
compartment only concreted, has been adopted. 
Formerly, the gravel fill was placed by grab, but 
latterly a considerable saving in cost has been 
made by using the dredger Sandpiper to pump 
gravel spoil directly into the compartments.

The space between the caissons used for quay-wall 
construction is closed by steel sheet piles. For

the eastern oil jetty, a single row of caissons is 
used, and for the western jetty, two rows, set with 
a space of 13 ft. between units and 10 ft. between 
the two rows. A reinforced deck covers the top of 
the caissons and on this the superstructure is built. 
The Ocean Pier and the oil berths are designed for 
a depth of water of 35 ft. below L.W.O.S.T. ; at 
the Ringsend power station, the depth is 32 ft. 0 in. 
All quay construction is carried out by the Port 
Board departmentally.

(To be continued.)

LITERATURE.
Some Aspects of Fluid Flow.

Published for the Institute of Physics by Edward
Arnold and Company, 41, Maddox-street, London,
W.l. [Price 50s. net.]

A conference organised by the Institute of Physics 
was held at Ashorne Hill, near Leamington Spa, 
from October 25 to 28, 1950, with the general 
objective of surveying the problems raised by the 
behaviour of moving fluids, more especially in those 
industries and technical processes where fluid 
motion is an incidental rather than a primary 
factor and where, in consequence, the great volume 
of scientific knowledge in hydrodynamics and 
aerodynamics, accumulated during the past 50 
years, is only belatedly and gradual^ coming to be 
applied. The importance with which fluid dynamics 
is now rightly regarded is evident, alike from the 
large number of applied scientists who took part in 
the conference, and from the variety of subjects and 
the high quality of the papers presented for con­
sideration. These 15 papers, illustrated and indexed, 
together with summarised reports of the discussions 
and a statement of the outstanding conclusions
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Fig. 2. Typical Ground-Water Irrigation in the San 
Joaquin Valley.

THE CENTRAL VALLEY 
PROJECT, CALIFORNIA.

As indicated in an article dealing with reclama­
tion projects in the western part of the United 
States, which appeared in our issue of June 27, 
1952, on page 818, the scheme covering the Central 
Valley in California is one of the most ambitious and 
extensive. A general description of the main fea­
tures of the project appeared in our columns nearly 
ten years ago. Since that time, much progress has 
been made and many constructional works described 
at that time as planned or in progress are now com­
pleted. The whole project covers such a large area 
that individual items may be situated at great dis­
tances apart and when completed may at first be 
only of local importance. The basis of the project, 
however, is that the valley shall be treated as a whole. 
Some items in the overall programme have been in 
operation since 1940, but the initial phase of the 
integrated scheme was inaugurated only in July, 
1951, when a public celebration was held to mark 
the supply to the southern part of the valley of 
water controlled by the Shasta Dam in the north.

The Central Valley comprises two basins, that of 
the Sacramento River in the north and the San 
Joaquin River in the south. The combined basin 
extends nearly 500 miles in a northwest-southeast 
direction and averages about 120 miles in width. 
It includes more than one-third of California. The 
basin is entirely surrounded by mountains except 
for a narrow gap on its western edge through which 
the combined Sacramento and San Joaquin Rivers 
flow to the Pacific Ocean through San Francisco

reached, are here collected in a book for which both 
the Institute and its publishers may take credit.

In respect of subject matter, the papers fall into 
four main groups, the first of which comprises 
surveys of industrial problems involving particular 
aspects of fluid motion. Processes involving 
turbulent mixing of fluids and the flow of fluids 
combined with solid matter in particulate form 
serve aptly to introduce the general subject, since 
they are inherent in a very wide range of industries. 
Two other papers in this group, concerned with flow 
patterns and hydromechanics, emphasise the 
fundamental interactions between moving fluids and 
their constraining boundaries, and are helpful in 
introducing the second major group, where attention 
is directed to the theoretical, as well as the experi­
mental, study of compressible fluids moving at high 
speeds, the atomisation of liquids, and flow through 
porous media or beds of granular materials.

Since one purpose implicit in the conference was 
to promote research into industrial problems of 
fluid motion, a major group of papers was devoted 
to reviews of experimental techniques for observing, 
measuring and recording fluid flow under controlled 
or plant conditions. The peculiar difficulties of such 
work at high temperatures accounts for a paper in 
this group dealing especially with fluid flow in

relation to the manufacture of steel, followed by 
an excellent account of a technique in which radon 
and a gold-leaf electroscope have been used for 
tracing gas flow in hot systems. In the final group 
of papers, applications of the knowledge and 
experimental methods illustrated earlier in the 
conference are exemplified by studies of the design 
of ejectors, the motion of particles in fluids, the 
resistance through beds of solid material, and the 
excitation of turbulence on ship models.

This last paper was one of several which 
emphasised the merits of reduced-scale models for 
experimental studies of fluid motion. Notwith­
standing the difficulties of achieving valid similarity 
and interpreting the results, small-scale work offers 
an attractive line of approach from basic physics to 
improved industrial design and practice, and was 
accordingly recognised in the concluding statement 
appended to the Proceedings. Even more impor­
tant, however, is the inference that fluid-flow physics 
is well worth active development. Probably the 
most valuable outcome of the conference has been 
to confirm the beneficial results of using physics 
more and more widely in all sorts of technologies, 
and this collection of papers will stimulate as well 
as instruct scientific workers throughout 
sponding range of industries.

a corre-
* Engineering, vol. 156, page 261 (1943).
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Run-of£ follows the trend of precipitation, but 

only in a general way. Over nine-tenths of the 
total run-off comes from the Sierra Nevada, and less 
than one-tenth from the Coast Range. Winter 
rainfall on the Coast Range and on the foothills of 
the Sierra Nevada causes immediate run-off, 
practically all of which occurs from December to 
April, a period of little irrigation demand. Snow 
storage in the high Sierras delays the major portion 
of the run-off from that area until April, May and 
June. One-half of the normal annual run-off into 
the valley occurs during these three months. The 
average annual run-off is 33,000,000 acre-feet, but 
individual years have varied from one-fourth to 
twice the average amount. Large reservoirs are 
therefore necessary to regulate seasonal and year- 
to-year variations in run-off.

Agriculture, based principally on irrigation, is 
the basic activity in the Central Valley. One- 
fourth of the people in the basin live on farms. 
A large part of the remaining three-fourths derive 
their living as a direct result of the irrigated agri­
culture. In 1939, the 59,000 farms in the Central 
Valley produced crops and livestock products 
valued at more than 220,000,000 dollars. In 1950, 
crop values in the seven San Joaquin Valley counties 
were 972,000,000 dollars. Over 90 per cent, of the 
gross farm income of the basin is from irrigated 

A view of a cultivated district in the

Bay. The valley floor is a gently sloping, practically 
unbroken alluvial plain, which comprises nearly 
one-third of the basin area. It is about 400 miles 
long and averages about 45 miles in width. The 
surrounding two-thirds of the basin is mountainous. 
To the east of the main valley is the Sierra Nevada, 
which rises gradually from the valley floor to the 
peaks of the divide, several of which are more than 
14,000 ft. in elevation. The Coast Range, to the 
west of the main valley, is less rugged and lower in 
altitude, its crest being generally less than 4,000 ft. 
in elevation, except at the northern end. The 
Coast Range separates the interior Central Valley 
from the Pacific Ocean.

Population, agriculture and industry are princi­
pally concentrated on the main valley floor, but the 
surrounding mountains play an important part in 
the valley development; the heavier precipitation in 
the mountains provides the main source of the water 
supply essential for successful development. The 
mountain regions have, in addition, considerable 
areas of land suitable for crop production and 
grazing, and are rich in minerals, forests, hydro­
electric power sites and recreational areas. The 
Central Valley Project is a comprehensive plan for 
the full conservation, control and use of the water 
resources of the basin. The main water-control 
features of the scheme are shown in the accom­
panying map, Fig. 1, opposite, 
project is now in service. The post-war or initial 
phase of the programme includes works to serve 
the pressing needs of the Central Valley up to the 
year 1960, but the project envisages many more 
■works for the maximum expansion of water use ; 
the construction of additional works under the 
comprehensive plan may well be extended up to 
the end of the present century or later.

More than 75 years ago, it was foreseen that the 
growth and wealth of California depended on 
an irrigated-farm economy, and that the vast 
extent of dry lands and the disparity of rainfall 
and water distribution would ultimately require a 
corrective programme of great scope and cost. 
One of the first men to put forward a plan was 
Colonel Robert B. Marshall, chief geographer for 
the United States Geological Survey. In 1891, when 
he first toured this inland basin, Marshall con­
ceived a great system of dams, canals and other 
works. His plans were made public in 1919, and 
were placed before the California legislature in 
1921. There followed the State Water Plan of 
1931, forerunner of the Central Valley Project. 
After the people of California had approved the 
plan, Federal assistance was sought and, in Septem­
ber, 1935, President Roosevelt allocated funds for 
the project under the Emergency Relief Act. 
Construction began on October 19, 1937, under the 
direction of Mr. Walker R. Young, later Chief 
Engineer for the Bureau of Reclamation.

Purposes of the Project.
The main purpose of the Central Valley Project 

is an equalisation of the basin’s water resources 
between the well-watered northern area and the 
water-deficient southern two-thirds of the valley, 
providing for the irrigation of more than one mil­
lion acres of fertile farm lands. Two-thirds of the 
basin’s water supply originates in the Sacramento 
River watershed, while only one-third of the irrigable 
land lies in that valley; conversely, two-thirds 
of the basin’s irrigable land lies in the San Joaquin 
Valley, while only one-third of the water supply 
originates in that area. Other objectives, ail 
by-products of water storage and conservation, 
include the release of water from Shasta Lake to 
improve navigation on the Sacramento River; 
stopping and storing peak-flood flow’s on the Sacra­
mento, American and San Joaquin Rivers ; genera­
tion of hydro-electric power at Shasta, Keswick and 
Folsom dams ; the supply of water to munici­
palities and industries ; a steady flow of water to 
the low-lying delta to repel the salt water of San 
Francisco Bay ; conservation of fish and wild life ; 
and recreational opportunities on and near the 
newly-created lakes of the project.

Since tw’o-thirds of the water supply to the valley 
comes down the Sacramento River, the Shasta Dam, 
controlling the flow of that river and forming Shasta 
Lake, may be looked upon as the key structure 
of the whole scheme. A general view' of the dam

and lake, with 14,141 ft. Mount Shasta in the right 
background, is given in Fig. 3, on Plate I. A 
detailed description of the dam has already appeared 
in these columns,* and it will not be dealt with here. 
Its position at the head of the valley is shown in 
Fig. 1. The Keswick Dam, eight miles dow-nstream 
from the Shasta Dam, is a much smaller structure ; 
it forms an afterbay reservoir below Shasta. Further 
control of the lower reaches of the Sacramento 
River will be provided by the Folsom Dam, now- 
under construction on the American River, which 
joins the Sacramento River at Sacramento.

These works enable peak winter floods to be 
controlled, low summer flow’s increased, hydro­
electric pow’er to be generated, navigation on the 
Sacramento improved, and salt water prevented 
from intruding ir.to tne delta channels. Surplus 
w'aters are diverted to the Delta Cross Channel, 
supplied to the Tracy pumping plant and lifted 
200 ft. into the Delta-Mendota Canal, to flow' 
another 120 miles south to Mendota Pool on the 
San Joaquin River west of Fresno. At this point 
the imported northern supply replaces the irrigation 
duty formerly performed by the San Joaquin River. 
By this exchange San Joaquin w'aters can be 
retained behind Friant Dam and diverted still 
farther south—largely into the 153-mile Friant- 
Kern Canal for irrigation of the critically water- 
deficient areas along the east side of the San Joaquin 
Valley as far down as Bakersfield. As part of this 
mass movement of water from north to south, 
other water supplies are provided, as needed, along 
the Sacramento River; in Contra Costa County 
from the 48-mile Contra Costa Canal, which joins 
the Delta Cross Channel; along the lower west 
side of the San Joaquin Valley, from the Delta- 
Mendota Canal; and in Madera County from the 
37-mile Madera Canal w'hich connects from Friant 
Dam. Power developed by the project is used to 
drive the pumping installation at Tracy and in 
cities and farms throughout the area. Revenues 
from power supplies and from irrigation and 
municipal w'ater supplies largely meet the construc­
tional costs of the project.

It is estimated that the initial phase of the Central 
Valley Project, w'hich covers the works now', or 
soon to be, in operation, will cost approximately 
400,000,000 dols., of which 87 per cent, will be 
repaid through the sale of water and pow'er developed 
by the project over a sixty-year period. Sale of 
pow’er is expected to repay 45 per cent, and sale 
of water 42 per cent, of the total cost; the remaining 
13 per cent, is charged to non-reimbursable items 
such as flood control and navigation. When all 
authorised works of the Central Valley Project are 
completed, it is estimated they will have cost 
622,800,000 dols.

t

Much of the crops.
Sacramento-San Joaquin delta area is given in 
Fig. 4, on Plate I. Other economic activities 
depend in large measure on the basic agricultural 
production of the basin, such as processing agri­
cultural crops. Important manufacturing indus­
tries include printing and publishing, w'ood and wood 
products, iron and steel products and oil refining. 
Petroleum, natural gas and gold are the principal 
mineral products. Lumbering in the pine region of 
the Sierra Nevada is an industry of considerable 
importance and there is also a commercial catch 
of salmon spawned in Central Valley streams.

Before the initiation of the integrated project, 
much progress had been made in the use of the 
water resources, largely through the efforts of private 
enterprise and local community organisations ; the 
principal use w'as for irrigation. Existing irrigation 
works include thousands of wells which tap under­
ground reservoirs, typified by the installation shown 
in Fig. 2, opposite, thousands of miles of canals 
and laterals to distribute w-ater by pumping or 
gravity diversion from the main streams of the 
valley, and hundreds of reservoirs, both large and 
small, for water regulation. These facilities in 1943 
delivered water to 3£ million acres of land. In 
addition, there are municipal water supply systems, 
dependent on direct stream diversion or ground- 
w'ater pumping, for all the important tow'ns and 
cities in the basin. The more notable municipal 
developments are those of the East Bay district 
and of the city of San Francisco, both of which 
have constructed large storage reservoirs in the 
Sierra Nevada and long aqueducts across the San 
Joaquin Valley and the Coast Range to import water 
from the Central Valley basin into the San Francisco 
Bay area.

Climate and Run-Off.
The climate of the Central Valley is characterised 

by rainy winters and dry summers. Rainfall on 
the main valley floor is relatively light, decreasing 
from an annual average of 23 in. at Red Bluff in 
the north to 6 in. at Bakersfield in the south.
Eighty-five per cent, of the precipitation occurs 
from November to April. The almost complete 
absence of rainfall during the summer makes irri­
gation imperative for production of most agri­
cultural crops. The average frost-free period in 
the valley exceeds months and the remaining 
winter months are mild, with an average of less than 
15 days per year with minimum temperatures 
below' 32 degrees. The moderate winter climate 
permits production of citrus fruits, the less hardy 
deciduous fruits, and other specialised crops which 
require mild winters and long grow'ing seasons. 
The mountains surrounding the main valley floor 
receive much greater precipitation and have a more 

winter climate. In the Sierra Nevada, the

(To be continued.)

Removal of Restrictions on Used Jute Bags.— 
The Minister of Materials has issued the Control of 
Textile Bags (Revocation) Order, 1952 (S.I. 1952, 
No. 1155), as a result of which all restrictions on the use 
of used jute bags are removed.

The Arc Welding of Aluminium Alloys.—Con­
siderable progress has been made in the development 
of electrodes for the arc w’elding of aluminium alloys 
for a variety of applications, including shipbuilding, 
structural w’ork and general engineering. The latest 
aluminium-5 per cent, silicon electrode made by 
Murex Welding Processes, Ltd., Waltham Cross, Hert­
fordshire, produces welds having a very high tensile 
strength, the minimum claimed being 10-5 tons per 
square inch. This type of electrode has been approved 
by the Ministry of Supply for the welding of military 
bridging equipment and it has many special features. 
The electrode is said to be smooth running and simple 
to use, and, being of the extruded type, it has the 
advantages of uniformity of coating and welding 
properties. The slag is easy to remove and while the 
electrode is primarily designed for welding in the 
down-hand position, it can be used, if required in any 
other position.

severe
average annual precipitation varies from about 
80 in. east of Chico in the northern part of the basin 
to 35 in. in the southern Sierras. At the higher 
elevations in the mountains, precipitation occurs 
largely as snow'. Rainfall on the Coast Range is 
much less than on the Sierra Nevada. Run-off 
from the mountain areas is the principal source of 
the water supply so essential for successful develop­
ment of the main valley floor.

* Engineering, vol. 157, page 1, et seq. (1944).

\
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ATOMISATION OF FUEL 
SPRAYS.*

ATOMISATION OF FUEL SPRAYS.

By Professor E. Giffen.
Herbert Akroyd Stuart was the inventor of 

the compression-ignition engine with direct spraying 
of liquid fuel into the combustion chamber. In one 
of his engines he injected the fuel near the end of 
the compression stroke, as in the latest types of 
compression-ignition engine, but, to his disappoint­
ment, this engine was not developed commercially. 
Instead, the better-known Hornsby-Akroyd engine 
employed injection of the fuel into the hot combus­
tion chamber during the suction stroke, so that 
evaporation could take place before the end of the 
compression stroke. This was regarded by the 
engine manufacturers as more reliable in principle, 
and it is difficult to say now whether it would have 
been possible to develop a successful and practicable 
system for high-pressure fuel injection with the 
knowledge and facilities available at the time. As 
we know, the Diesel engine met that difficulty by 
using blast air for injection of the liquid fuel, and 
it was not until about 20 years later that the real 
development work on “ airless ” injection began.

Since that time a great deal of effort has been 
devoted to the investigation of the phenomena 
associated with the breaking up of a fuel charge 
into the finely-divided spray required for satisfactory 
combustion in an engine. Other applications have 
also been found for liquid-fuel sprays, as, for 
example, oil-fired boilers, petrol-injection in spark- 
ignition engines, and, what is the most important 
recent development, the gas turbine. With these 
newer applications many of the operating conditions, 
such as injection pressure and air density, are not 
the same as in the compression-ignition engine, and 
so there is still a need to continue the investigation, 
and to enlarge its scope.

So much work has already been done, and so 
much detailed information has been obtained, that 
it might be expected that the fundamentals of the 
subject would now be well understood. However, 
this is not so; most of the results obtained by the 
many workers in this field are applicable only within 
the range of experimental conditions under which 
they were obtained. The basic mechanism of the 
disintegration of a jet of liquid is understood in a 
general way, but so many variables are involved that 
the influence of each is difficult to estimate.

A liquid jet discharged from an orifice at low 
velocity is under the influence of gravity and surface- 
tension forces, the resistance offered by the air being 
negligible. At a very low velocity individual drops 
form slowly at the orifice under the action of 
gravity. When the velocity is increased, the liquid 
is discharged as a compact continuous jet which, 
under the action of surface tension forces and 
internal disturbances in the flow, may collapse if 
its length is greater than its circumference, dividing 
subsequently into small drops. At higher velocities 
the turbulence in the flow becomes more important, 
the radial velocity components tending to cause a 
widening of the liquid jet and its eventual disruption. 
The air-resistance forces also become important as 
the jet velocity is increased, the variation in air 
pressure on the surface of the jet tending to accen­
tuate any surface irregularities and therefore to 
hasten the disintegration process. This breaking 
up of the jet is resisted by surface tension and 
viscosity forces in the liquid, and the extent to 
which a jet is sub-divided, or atomised, depends on 
the relative magnitudes of the turbulence in the 
flow and the air-i’esistance forces on the one hand, 
and the surface-tension and viscosity forces on the 
other. At high jet velocities, such as are used in 
practical applications of fuel sprays, the disintegra­
tion begins directly at the orifice, when it becomes 
very difficult to observe the actual mechanism of 
disruption.

Fig. I (from Simons, 1946)f shows a kerosine 
spray from a swirl atomiser. Here the injection

\

Fig. 1. Kerosine Spray from Swirl Atomiser.

pressure (and hence the jet velocity) is not sufficient 
to cause atomisation to begin at the orifice, and the 
illustration shows some of the stages in the develop­
ment of such a spray. Of special importance are 
the “ ligaments ” of liquid, here seen transverse to 
the axial direction of the spray. The conical sheet 
of liquid leaving the orifice becomes thinner with 
increasing radius until it finally disintegrates into 
these ligaments, which then break up into small 
droplets. In practical applications the jet velocity 
is so high that the intervening stage of a conical 
sheet of liquid cannot be discerned, and droplets 
arc formed immediately on leaving the orifice. 
Whether ligaments are then an intermediate product 
in this type of spray is not known.

The droplets formed at the atomiser orifice do 
not necessarily remain intact during the subsequent 
motion of the spray through the air. Two opposing 
influences are at work ; collisions of small droplets 
may lead to their combining to form larger droplets, 
and the resistance of the air may cause large droplets 
to be sub-divided. This latter effect is well shown 
in Fig. 2,* opposite (from Lane and Edwards, 1949). 
In these experiments single droplets of uniform size 
were allowed to fall into a vertical tube of trans­
parent material doAvn which a stream of air was 
drawn at a known velocity. Flash photographs 
were taken at different distances down the tube, 
and these photographs, of different droplets, were 
assembled as in Fig. 2 to show the sequence of 
events for any one droplet. For a given size of 
droplet it was found that splitting did not occur 
unless the air velocity exceeded a certain value. 
For the conditions of Fig. 2 the diameter of the 
droplets was 0-102 in. and the minimum air velocity 
for disruption was about 75 ft. per second. It is 
seen from Fig. 2 that the droplet is first flattened 
to form a circular ring with a thin membrance in the 
centre. This membrane is then blown out into a 
hollow bag which bursts and produces a shower of

fine droplets. The pictures show successive stages 
in the formation of the hollow bag and its disinte­
gration, which proceeds as a wave travelling back 
towards the thicker rim. When the wave strikes 
the rim the latter throws off small droplets and then 
itself breaks into larger droplets.

It was mentioned above that disintegration of a 
liquid jet is promoted by turbulence in the flow of 
the liquid from the orifice and by air resistance, 
and is opposed by the viscosity and surface-tension 
forces of the liquid. It would appear, therefore, 
that the atomisation of a spray will be affected by 
the design of the atomiser, the discharge velocity, 
the viscosity and surface tension of the liquid, and 
by the density and viscosity of the air into which 
the spray is discharged. It is not possible in one 
lecture to deal with the effects of all these variables, 
or to study all the characteristics of a fuel spray 
that are important in practice, and I have decided, 
therefore, to restrict the scope of the lecture to 
some aspects of the problem on which experimental 
work has been proceeding for the last few years at 
Queen Mary College, University of London, with 
the financial support of the Motor Industry 
Research Association. This work has been con­
cerned mainly with the measurement of atomisation 
and the effects of some important variables on the 
atomisation of low-pressure sprays.

Different methods have been used by different 
investigators to determine the atomisation of a 
spray. For the most complete information about 
the droplet size, it is necessary to measure and 
count large numbers of droplets, and as this is a 
very laborious task, efforts have been directed 
towards the development of simpler methods. At 
present, the more usual methods are based on 
(a) allowing a representative sample of the droplets 
to fall on glass slides, coated with a suitable sub­
stance in which the droplets make impressions, which 
are then counted and measured; (b) spraying a 
liquid, such as molten wax, which has approxi­
mately the same physical properties as the actual 
liquid before spraying, but which solidifies when

* Akroyd Stuart Memorial Lecture.
Nottingham University on Friday, February 29, 1952. 
Abridged.

f “ Photographs of Sprays from Pressure Jets,” 
Aero. Res. Council, Rep. and Memor. No. 2343, Sept., 
1946.

Delivered at

* Figs. 1 and 2 are reproduced from Crown copyright 
photograph
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Fig. 2. Break-up of Drop of Water in Stream of Air.

first of the three mentioned above. Glass micro­
scope slides are coated with magnesium oxide, by- 
holding them over a burning magnesium ribbon, and 
spray droplets impinging on this coating leave 
impressions which are easity measured under the 
microscope. The impressions are not exactly the 
same size as the droplets, but it is possible to 
obtain a relationship between the two by a separate 
experiment. To obtain a representative sample the 
coated slides are suitably disposed in the path of the 
spray, which is allowed to impinge on them for only 
a short time, in order to avoid collecting too many 
droplets and introducing errors caused by over­
lapping of the impressions. The time of exposure 
of the slides may be controlled by a rotating disc 
in front of the atomiser, with a slot of the required 
width, and by using a shutter to allow only one 
injection to impinge on the slides.

This method of measurement has advantages for 
the investigation of intermittent sprays, such as 

used for reciprocating engines. In such a spray 
the injection pressure varies during the injection; 
and consequently the discharge velocity, and hence 
the fineness of atomisation, changes during the 
period of injection. The rotating disc is driven by 

extension of the injection-pump shaft, so that 
the small slot may be set at any required angular 
position relative to the beginning of injection; a 
number of samples taken at different stages of the 
injection are then measured and counted, and the 
results show how the atomisation varies during this 
period.

Fig. 3 shows the kind of size-frequency curve 
obtained by the above procedure. This refers to a 
sample collected over 5 deg. angular rotation of 
the pump shaft at the middle of the injection period. 
The spray in this case was produced by a swirl 
atomiser, of a type used for petrol injection, with a 
period of injection of 50 deg.; the pump speed 

500 r.p.m., and the injection pressure was low 
compared with the values used in compression- 
ignition engines, giving a mean discharge velocity 
of about 42 ft. per second during the sampling 
interval. The liquid was safety fuel, with a kine­
matic viscosity of 1 • 8 centistokes at 20 deg. C. 
The three curves in Fig. 3 show the percentage of 
the number of droplets, the surface area, and the 
volume, corresponding to the various size groups to 
which the droplets were assigned during counting. 
Each point plotted on the diagram represents the 
percentage for a size group divided by the width of 
the group in microns. Thus the area under the 

gives the percentage of the number, surface

Fig. 3. Fig. 4.
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their velocities. Each method has its own advan­
tages and disadvantages, but all three give the 
numbers of droplets in different size groups in the 
spray sample, and hence in the whole spray. This 
information may then be used to plot a size-fre­
quency curve for the spray and to calculate the 
mean droplet size and a non-uniformity factor.

The method used at Queen Mary College is the

the spray is discharged into the atmosphere—a 
sample of the wax spheres may then be separated 
into size groups by sieving, and it is only for the 
smallest spheres, which pass the finest sieve, that 
counting and measuring are required; (c) photo­
graphing sections of the spray by flash photography 
and using the photographs to count and measure 
the droplets in the field of view, and also to find curve
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or volume of droplets over any chosen section of the 
size range. It will be seen that the droplet diameter 
varied from 20 to 430 microns, and that the greatest 
number of droplets occurred at a group diameter 
of 30 microns, while the maximum volume was 
found at about 130 microns.

When the number of droplets in each size group 
is known, a mean droplet size may be calculated. 
The usual basis of calculation gives the diameter 
of droplet that would apply to a spray of constant 
droplet size, and having the same volume and same 
surface area as the droplets (of different sizes) in the 
actual spray. This is called the Sauter Mean Dia­
meter for the spray. If n is the number of droplets 
in a size group of mean diameter d in the spray 
sample, the Sauter mean diameter dm is given by 

2 nd3 
2 nd2'

Table I.—Atomisation Tests on Intermittent Sprays. 51 deg. of pump-shaft rotation. The atomiser was 
of the “ open ” type, for which a large decrease in 
discharge velocity before the end of injection is a 
typical characteristic. Table ■ I shows the mean 
discharge velocities during the three stages of 
injection as being 41-2, 43-0 and 12-5 ft. per 
second, the corresponding values of Sauter mean 
diameter being 133, 130 and 248 microns, respec­
tively. Besides showing the effect of variation in 
discharge velocity on atomisation, these results 
indicate the way in which the atomisation of an 
intermittent spray changes during the period of 
injection, and emphasise in the present instance 
the disadvantage of the “ open ”-t3rpe atomiser 
in giving a much coarser spray at the end of the 
injection. Droplet size frequency curves for experi­
ments 1, 2 and 3 are given in Fig. 5, on page 7. It is 
interesting to note that the size of the biggest drop­
lets is about the same in experiments 1 and 3 at 
430 microns, as compared with about 350 microns 
in experiment 2. The outstanding difference in the 
three curves is the much smaller volume of droplets 
below 100 microns in experiment 3 ; th’-s is a direct 
result of the lower discharge velocity, and also 
explains the lower value of the non-uniformity 
factor.

Distance
From

Atomiser,
Portion Discharge 

Velocity, 
Ft. Per 

Sec.

Non-uni­
formity
Factor.

Expt. of S.M.D.
Microns.No. Injection

Period.In.

1 0 Beginning 41-2 133 2-20
2 Middle6 43-0 130 3-58
3 6 End 12-5 248 1-25
4 0 2-34133

Middle 50-55 12 117 1-81
0 6 2-96121Middle 68-37 12 93 217

d,n —
and the variation from the S.M.D., can only be 
clearly indicated by a size-frequency curve, but a 
general indication of the degree of non-uniformity
is given by the ratio

The range of droplet size in a spray, stant pump speed; (b) the distance from the 
atomiser to the point at which the droplets impinged 
on the slides ; and (c) the discharge velocity. The 
atomiser was of the open-swirl type, Fig. 4, 
page 7, the swirl being generated by helical grooves 
in the conical end of the atomiser stem. The helix 
angle was 57£ deg. and the grooves were 0-032 in. 
wide and 0-020 in. deep. The atomisation given 
by this type of atomiser is not generally as good as
is obtainable from later types, but this would not Experiments 4 and 5 were made at the same 
affect the relative values, showing the influence of atomiser conditions, but with the collecting slides 
changes in the operating conditions. The pump at different distances (6 in. and 12 in.) from the 
speed was 250 r.p.m., and the liquid was safety fuel, atomiser. Experiments 6 and 7 were similar to 

In experiments 1, 2 and 3 the sample was taken experiments 4 and 5, but at a higher discharge 
during 5 deg. rotation of the pump shaft, (1) near velocity. An interesting and important result of 
the beginning, (2) at the middle, and (3) near the these experiments is the reduction in S.M.D. in 
end of the injection period, which extended over each case with increasing distance from the atomiser.

on
2 n

where 2 n is the total
number of droplets in a spray sample, and nm is 
the number of droplets the spray would contain if 
the droplets were all the same size, equal to the 
S.M.D. A completely homogeneous spray has a 
non-uniformity factor of unity; in any other 
spray 2 n is greater than nm, and the factor is 
greater than unity.

Table I gives the results of experiments made 
under comparable conditions, with variations in 
such quantities as (a) the portion of the injection 
period over which the sample was taken, with con-

nm
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-v/(A2 -f- T-,) where A is the average value of the Table II shows that the increase in surface tension 
axial velocity of the liquid leaving the orifice, and appears to cause a slight reduction in S.M.D. at 
T is the average value of the tangential velocity, the lower value of discharge velocity, and a slight 
For any injection pressure the average axial velocity increase at the higher velocity, 
may be determined from a knowledge of the The 15-fold increase in viscosity from the first 
coefficient of discharge and the effective cross- liquid to the second is small compared with the 
sectional area of the orifice (area of orifice — area range of viscosity between the lightest and heaviest 
of air core in centre of orifice); and the average liquid fuels, and the three-fold increase in surface 
tangential velocity may be derived from this tension from safety fuel to water is much greater 
axial velocity and the cone angle of the spray than the range of surface tension in liquid fuels. 
/T . a . . , \ It can be concluded from these results, therefore,
(z = tan - where a is the cone anglej. the wiationS in surface tension that can

Three liquids were used in the experiments, in occur from one liquid fuel to another have no 
order to cover a range of viscosity and surface appreciable effect on atomisation, whereas the 
tension. The first, safety fuel, has physical pro- changes that are possible in the viscosity of the 
perties between those of petrol and kerosine; the fuel have a major influence on the atomisation of 
second, a light lubricating oil, has a greater viscosity the spray. It would be wrong, however, to say 
than the safety fuel but nearly the same surface that surface tension has little effect on atomisation 
tension; and the third, wrater, has approximately compared with viscosity; the ranges of these 
the same viscosity as safety fuel but a much higher variables in the experiments were 15 : 1 and 3 : 1. 
surface tension. For each liquid two different If it were possible to test liquids with a range of 
discharge velocities were used, 50 ft. and 80 ft. surface tension of 15 : 1, it might be found, for 
per second. For each liquid separate experiments example, that the effect on the size of the largest 
were made to find the injection pressure required to droplets would be just as great as the effect of 
give each value of the resultant discharge velocity, viscosity. For the liquid fuels in general use, 
Table II shows the physical properties of the liquids however, the generalisation is true that viscosity is 
and the values of injection pressure used in the very important and surface tension relatively 
atomisation tests. It also gives the results of the unimportant.
tests in terms of S.M.D. and non-uniformity factor. An interesting point about the curves in Figs.

Drop size-frequency curves for the three liquids 9 to 11, and indeed in all the other size-frequency 
are shown in Figs. 9, 10 and 11, opposite, and these, curves, is that there was no appreciable change in 
with the numerical values in Table II, bring out the the size of the smallest droplets in the spray. It 
effects of discharge velocity, viscosity and surface might be expected that a change in discharge 
tension on the atomisation of the sprays. The velocity or in viscosity would change the size of 
difference’ between each pair of curves in these the smallest droplets as well as of the largest, but 
figures show's the effect of a change in discharge this does not occur; instead, the minimum size of 
velocity. An increase in velocity in each case droplet seems to be approximately the same under

practically all conditions, with this swirl atomiser. 
Even when the pressure was increased to about 
750 lb. per square inch no drops smaller than 
8 to 10 microns could be detected. If smaller drop­
lets had been present they could easily have been 
seen, as were smaller droplets of condensed wrater 
vapour.

One of the important requirements of the fuel 
spray for a reciprocating engine is that the engine 
should start readily from cold, even at sub-zero 
temperatures. Although it might be expected that 
the effect of fuel temperature on atomisation would 
depend only on the change in viscosity, it was 
thought desirable to make a test to see if any other 
influences were at work. Two liquids were used: 
one, safety fuel, had a viscosity of 3-0 centistokes 
at —8 deg. F.; the other was a mixture of safety 
fuel and a refrigerator lubricating oil, in such 
proportions that the mixture had the same viscosity 
at atmospheric temperature (70 deg. F.). Atomisa­
tion tests were made with the two liquids, one at 
atmospheric temperature and the other in a cold 
room at —8 deg. F. The pump was motor-driven, 
giving an intermittent spray from the atomiser 
shown in Fig. 4, and the apparatus for cutting off 
a sample from the middle of the spray was that 
already described for experiments 1 to 7. The 
atomisation was measured by the method described 
for experiments 8 to 15. Experiments were made 
with each liquid at three different settings of the 
pump. Although each pair of tests should have 
been at the same discharge velocity, direct measure­
ments of the discharge showed consistently higher 
values for the low-temperature experiments. No 
explanation was found for this, except possibly an 
inadvertent rise in pump speed at the low tempera­
ture. The values of Sauter mean diameter for the 
six experiments are shown in Table III, below.

Table III.—Effect of Temperature on Spray Atomisation.

With a discharge velocity of 50-5 ft. per second 
(experiments 4 and 5) the droplet mean size de­
creased from 133 microns at 6 in. to 117 microns at 
12 in., and with a discharge velocity of 68-3 ft. per 
second the corresponding figures were 121 and 
93 microns. The droplet size-frequency curves for 
experiments 4 to 7 are shown in Figs. 6 and 7, oppo­
site. The important point to notice in each diagram 
is the marked reduction in the volume of large drop­
lets in the sample at 12 in. from the atomiser as com­
pared with the sample taken at 6 in., and the increase 
in smaller droplets. It is seen that the change in 
atomisation, as shown by the values of S.M.D. in 
Table I, is caused by the disruption of large droplets 
by air resistance; and, as would be expected, the 
improvement in atomisation between 6 in. and 
12 in. from the atomiser is greater at the higher 
velocity in experiments 6 and 7 than in experiments 
4 and 5. These results show the part played by 
air resistance in causing disintegration of the larger 
droplets in the spray.

In order to reduce the time required for counting 
and measuring the large number of droplets in a 
sample of the spray, a somewhat different method 
of assessing atomisation has been used in some tests 
with continuous sprays. It was based on the 
observation that, with a spray directed horizontally, 
and falling on slides placed on a horizontal table 
below the spray axis, although the mean size of the 
droplets varied with the distance from the atomiser, 
first increasing and then decreasing, the mean 
droplet size remained more or less constant on a 
line perpendicular to the spray axis. This observa­
tion does not necessarily apply to all atomisers but 
its accuracy was checked for those atomisers for 
which the method was subsequently used. In the 
method as now used, a small amount of blue dye is

TABLE II.—Atomisation Tests with Swirl Atomiser Continuous Sprays.

Surface 
Tension 

at 20 deg. C., 
Dynes 

Per Cm.

Injection 
Pressure, 
Lb. Per 
Sq. In.

Kinematic 
Viscosity 

at 20 deg. C., 
Centistokes.

Resultant 
Discharge 
Velocity, 

Ft. Per Sec.

Non-
Uniformity

Factor.
Experiment

No.
Specific
Gravity.

S.M.D.
Microns.Liquid

Safety
Fuel

109 1-538 1-80 23-9 0-77 50 49

86 1-569 80 144

Light 
lub. oil

10 32-0 32-0 0-86 50 50 200 319

1-9111 80 152 112

12 100 1-8850 71
1-01Water 73-0 1-00

90 2-2313 80 191

reduces the maximum drop size and increases the 
proportion of smaller droplets. The effect of an 
increase in discharge velocity is most marked in 
Fig. 10, where the higher viscosity of the liquid 
results in a coarser spray, as compared with the other 
liquids, at the lower discharge velocity. This 
observation is in agreement with the general rule 
that a change in one of the variables affecting 
atomisation has a proportionately greater effect the 
poorer the atomisation.

If we compare Figs. 9 and 10, we see the result 
of an increase in viscosity. Not only is the Sauter 
mean diameter increased (Table II), but the general 
shape of the frequency curve is quite changed, 
especially at the lower discharge velocity. The most 
significant feature of the curves is the very con­
siderable increase in the size of the largest droplets. 
Since the time required for the evaporation and 
combustion of a droplet in a combustion chamber 
depends on the droplet size, it follows that in many 
combustion chambers an increase in the size of the 
largest droplets has a quite disproportionate effect 
on combustion efficiency, carbon deposition, smoky 
exhaust, etc. In such cases the ill-effects of changing 
to a more viscous fuel are more the result of the 
increase in the size of the biggest droplets than the 
increase in the Sauter mean diameter. The increase 
in the range of droplet size in Fig. 10 leads to the 
higher values of the non-uniformity factor shown 
in Table II for the more viscous liquid. The effect 
of the change in surface tension was not nearly so 
great as the effect of the change in viscosity. On 
comparing Figs. 9 and 11, it is seen that the curves 
for water show an increase in the size of the biggest 
droplets compared with safety fuel, but the number 
of these large droplets is not great and the value

added to the spray liquid and the spray is dis­
charged horizontally, as shown in Fig. 8, over a 
tray containing a series of troughs, each 1 in. wide, 
arranged side by side and transverse to the spray.
A slotted disc, driven by a gramophone motor, 
rotates in the path of the continuous spray, in order 
to reduce the penetration of the sample to a distance 
suitable for collection in the troughs, and a shutter is 
provided to control the time during which the 
spray impinges on the slotted disc. The experi­
ment is carried out in two parts. First the troughs 
are partly filled with undyed liquid, and the dyed 
test liquid is sprayed into the air, the droplets falling 
into the troughs; the volume of spray in each 
trough is then found by measuring the colour density 
of a sample of the mixture. The second part con­
sists in spraying again under the same conditions, 
the droplets falling on a row of slides coated with 
magnesium oxide, placed on top of the tray and 
below the spray axis. The proportions of droplets 
in different size groups for each trough are then 
found by measuring and counting the droplets on a 
narrow strip of each slide. From this information, 
and the volume of spray in each trough, the number 
of droplets in each size group is found for each 
trough, and hence for the whole spray. As with 
the previous method, the results may be shown as 
droplet size-frequency curves, in terms of droplet 
number, surface area, or volume, and may also be 
expressed in terms of the Sauter mean diameter and 
a non-uniformity factor.

Using this latter method, experiments were made 
with a swirl atomiser to study the effects of changes 
in discharge velocity, and in the viscosity and 
surface tension of the liquid on the atomisation of 
the spray. In a swirl atomiser the average value 
of the resultant discharge velocity is given by of Sauter mean diameter is not greatly affected.

Discharge 
Velocity, 

Ft. Per Sec.

Tempera­
ture, 

deg. F.
S.M.D.

Microns.
Experi­

ment No.
Pump

Setting.

73 54 12814
I

60 160— 815

75 63 11816
II

68— 8 14117

72 66 9518
III

132— 8 7619
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EXHIBITS AT THE ROYAL AGRICULTURAL SHOW, NEWTON ABBOT.

Fig. 2. Portable Air-Heater ; Alpema Agricultural Machinery 
Development Company, Limited.

the educational section. This year the main theme 
of the Ministry of Agriculture’s exhibit is the produc­
tion of more meat and milk from home-grown feed­
ing stuffs. The indoor section includes an exhibit 
on three ways of increasing beef production, featur­
ing the value of South Devons for producing meat 
as well as quality milk and pure-bred North Devons 
for the production of meat. Other exhibits in this 
section deal with the feeding of stock from home­
grown foods, calf diseases, prevention of infestation 
by grain weevils in stored grain and a survey of 
agricultural planning in Devonshire. Outdoor plots 
show how, to obtain increased production from 
permanent grass by : plouging and re-seeding to 
long-term leys; ploughing and cropping for home 
consumption ; and improving the surface of un- 
ploughable grassland. There are also demonstra­
tions of ditching, tile-laying, gate-making, concrete 
mixing and implement repairing.

Originally, the Milk Marketing Board intended 
showing calves of local breeds, produced by artificial 
insemination, but this scheme had to be cancelled, 
and the main exhibit is a complete milking parlour 
of a design recommended by the Board. Other 
exhibits on the Board’s stand deal with their 
cattle-breeding service and the value of milk record­
ing. The Kural Industries Bureau are displaying 
products ranging from complete farm vehicles and 
implements to pottery, baskets and small boats, 
the exhibits having been chosen to show the 
individuality and quality of the rural craftsmen’s 
work. The competitive entries in the forestry 
exhibition include farm gates, hunting gates, tree 
guards, fencing and articles made from thinnings. 
There is also a non-competitive section which is 
displaying specimens of timber and varieties of 
trees and shrubs. The Gas Council’s exhibit shows 
the uses to which gas may be put on the farm with 
emphasis on such applications as grass cbying and 
heating water for the dairy. Other bodies repre­
sented at the Show include the Animal Health 
Trust, the British Sugar Corporation, the Accre­
dited Poultry Breeders Federation, the National 
Coal Board, the Soil Association, the British Wool 
Marketing Board and the British Beekeepers’ 
Association. There is, in fact, something to interest 
almost everybody, and, in its efforts to overcome 
the limitations imposed by foot-and-mouth disease 
the Society has arranged what is possibly the most 
interesting Royal Show ever held.

British agricultural engineers have been pre­
eminent for a number of years in the develop­
ment of mechanical aids for farming and have 
played a leading part in placing this country’s 
agriculture among the most highly mechanised in 
the world. The Royal Agricultural Society has 
long recognised the value of mechanisation as applied 
to farming and since the first Royal Show, held 113 
years ago, has awarded medals for outstanding 
exhibits in the machinery section ; an award, it 
may be added, highly coveted by those in the 
industry. That the Society continues to place 
emphasis on this side of agriculture is, perhaps, 
indicated by the fact that at this year’s show nearly 
half of the showground is occupied by stands show-

Development Company, Limited.

It will be seen that in each pair of experiments at the 
same pump setting the S.M.D. was markedly higher 
at the lower temperature. The higher discharge 
velocity in the low-temperature test at each pump 
setting" would normally give a lower value of the 
S.M.D., and it follows that if the velocity had been 
the same in each pair of experiments, the difference 
in the values of S.M.D. for each pump setting would 
have been even greater than in Table III. Since 
the two liquids had the same viscosity at the condi­
tions of the test, and since also the surface tension 
was approximately the same, and the density and 
viscosity of the air into which the spray was dis­
charged, there is no apparent reason for the higher 
values of S.M.D. at the lower temperature (evapora­
tion of the safety fuel at —8 deg. F. would have 
been negligible). It can only be suggested that the 
change in temperature caused some dimensional 
change in the atomiser which affected the atomisa­
tion of the spray. Whatever the cause, the inter­
esting result of this series of experiments is that, 
when an engine is being started at low temperature, 
the atomisation of the spray may be significantly 
worse than would be expected from the increase in 
viscosity of the liquid. Thus, for applications where 
cold starting is important, the atomisation of the 
spray at low temperature may deserve special 
investigation.

In conclusion, I should mention that Dr. A. 
Murazew, Dr. B. S. Massey and Mr. J. A. Murrell 
have been responsible for the detailed work at 
Queen Mary College described above. Further- 
particulars of this work will be found in the three 
following reports of the Motor Industry Research 
Association: No. 1948/4 and 5, and No. 1951/4.

previous occasions. When the Show returned to 
Plymouth in 1890, livestock entries totalled 1,764 
and the implement entries 4,143. Ninety-five 
machines were entered for the Society’s Silver 
Medal, but only three were awarded, namely, for a 
butter-making machine, a disintegrator and a 
horse rake.

This year, the Show is being held on a 117-acre 
site at Stover Park, a thickly-wooded area sur­
rounded by hills, the showground, as a conse­
quence, having a most attractive setting. Unfortu­
nately, the widespread occurrence of foot-and- 
mouth disease has forced the organisers to cancel 
the cloven-hoofed sections of the livestock classes. 
The possibility of allowing exhibitors from Devon 
and Cornwall, two of the counties at present free 
from outbreaks, to enter animals was examined, 
but it was agreed that it would not be advisable 
or practicable to hold such a restricted Show, as 
visitors from infected areas might pass on the 
disease. The Society, therefore, arranged for the 
space thus made available to be used for alternative 
features, including tractor-driving competitions, a 
display of machinery made in Devon, demonstra­
tions of tractor-mounted implements, a display of 
old implements, and a parade of veteran tractors.

Approximately 30 manufacturers in Devon com­
bined to provide a comprehensive display of the 
county’s post-war engineering achievements, parti­
cularly as applied to agriculture and forestry. Some 
of the machinery is to be seen in the machinery 
ring and the remainder is shown working under 
practical conditions. The display includes a joinery 
workshop in operation and a transportable log 
band-saw. The latter machine is tractor-drawn 
and operated, and is being shown at work in a copse 
situated in the centre of the showground. The 
display of old implements and tools has been 
arranged by the museum of English Rural Life, 
formed at Reading University to preserve material 
connected with the history of the English country­
side. Parades of veteran tractors are being held in 
the machinery ring and, though some are 40 years 
old, they are all travelling under their own power. 
Other additional features include a supplementary 
flower show, which includes those entries which 
could not be accepted for the main flower show, 
and displays in the grand ring by a contingent of 
Royal Marines from Plymouth. Some of the extra 
space made available has been used for additional 
commercial exhibits. The British Electrical De­
velopment Association and the South-West Elec­
tricity Board, for example, have arranged an 
additional documentary display which includes 
photographs, dioramas and models illustrating the 
many uses for electricity on the farm and in the 
farmhouse.

The foregoing, of course, are additional to what 
might be termed the main part of the Show, which, 
in general, follows fairly closely the pattern of its 
predecessors, the many different exhibits, displays, 
etc., covering practically all aspects of agriculture. 
As in previous years, the Ministry of Agriculture, 
the Milk Marketing Board and other interested 
bodies have co-operated by contributing exhibits to

THE ROYAL AGRICULTURAL 
SHOW AT NEWTON ABBOT.

The Royal Agricultural Society’s annual Show, 
which opened at Newton Abbot on Tuesday, 
July 1, and closes this evening, is the fourth to be 
held in Devonshire, the last visit being paid to that 
county 62 years ago. This is the first time, however, 
that the Show has been held at Newton Abbot, 
former Shows in Devonshire having been at Exeter 
in 1850, and at Plymouth in 1865 and 1890. At 
the 1850 Royal Show there were over 1,000 imple­
ment exhibits and 613 head of livestock, Devon 
cattle, as was to be expected, having been much 
in evidence.
anxious to demonstrate their potentialities for the 
carriage of livestock and a subsequent Council 
meeting of the Royal Agricultural Society reported 
that “ the principal railway companies, with their 
usual liberality, conveyed the livestock free along 
their respective lines. . . .” In 1865, when the 
Royal Show was first held at Plymouth, the 
number of livestock entries had risen to 934 and 
the implements on show to 4,000. Despite gloomy 
prognostications to the contrary, the Show proved 
extremely popular, over 88,000 visitors attending, 
a figure which had only been exceeded on three

In those days, the railways were



July 4, 1952. ENGINEERING. 11

ing mainly mechanical equipment. Actually, 60 
acres is taken up by 570 stands, those with shedding 
occupying a total frontage of nearly 11,000 ft. and 
those on open spaces covering an area of approxi­
mately 500,000 sq. ft. Nine machines, including 
three deferred from the 1951 Show, have been 
accepted for final judging for the Society’s Silver 
Medal for new implements: these medals are 
awarded to those machines that fulfil a purpose 
of value to agriculture, for which no machine 
hitherto has existed or, if the purpose is not new, 
which embodies some new principle of operation. 
The machines entered include an animal-spray­
ing tunnel, a ditcher, a silage and green-crop 
combine, a pea cutter and swather, and a steerage 
hoe.

EXHIBITS AT THE ROYAL AGRICULTURAL SHOW

The machinery and implements on view cover 
practically every aspect of agriculture, ranging 
from diminutive single-wheel horticultural tractors 
to large track-laying machines capable of hauling 
the heaviest multi-furrow ploughs. There are, 
however, no startling new developments, most of 
the equipment shown being of well-proved design. 
Considerable interest is being taken in the various 
grass-drying machines and, judging from reports, 
there would appear to be little doubt that increasing 
use will be made of these machines in the near 
future. Actually, they were first introduced some 
years before the second World War, but it was not 
until farmers were faced with the post-war shortage 
of feeding stuffs, particularly concentrates, that 
their use became popular. Drying of grass in 
itself, of course, does not imbue the crop with any 
special qualities, but young fresh grass is much 
richer in protein, carbohydrates, vitamins and 
carotene than the matured crop as cut for hay and, 
if it is properly dried, these qualities are preserved ; 
the resulting product, as a consequence, is much 
richer than hay prepared in the traditional manner. 
Furthermore, it is often possible for four, or even 
five, cuts to be taken from a single field in a year, 
thus enabling the farmer to increase considerably 
his stock of winter feed. It seems fairly certain 
that the future will see grass dryers used in in­
creasing numbers and in view', therefore, of their 
growing importance, it may not be inappropriate 
to commence our review of the exhibits in the 
machinery yard by referring to a machine of this
type-

Fig. 3. Fertiliser Distributor ; Alpema Agricultural Development Company, Limited.

Transportable Grass Dryer.

A good example is afforded by the “ T.L.” 
crop dryer illustrated in Fig. 1, opposite. This 
machine is being shown by the Alpema Agricultural 
Machinery Development Company, Limited, Kedhill 
Aerodrome, Surrey, and has been designed to meet 
the requirements of farmers with up to 250 acres. 
It is of comparatively light weight and is provided 
with road wheels so that it can be towed to any 
part of the farm and used at the most convenient 
point. The crop is dried between two concentric 
drums, an outer stationary drum and an inner 
rotating drum, the latter being fitted with spring- 
loaded tines. The machine is loaded through doors 
arranged along the top of the outer drum and, 
when dry, the crop is discharged through similar 
doors fitted along the bottom of the drum. Hot 
air from the burner is drawn through a duct 
arranged along the axis of the rotating drum by a 
fan which delivers into another duct located along 
the bottom of the fixed drum, perforated plates 
which form an integral part of the outer drum 
permitting the air to pass into the annular chamber 
containing the grass. After it has passed through 
the grass, the moisture-laden air leaves the top of 
the drum through a further series of perforated 
plates and enters a duct which directs it through 
filter trays back to the burner, a proportion of the 
saturated air being bled away to atmosphere and 
the remainder recirculated with the fresh intake to 
prevent scorching.

The burner, which is designed to operate either 
with vaporising oil or gas oil, is similar to those 
employed in aircraft gas turbines and was designed 
in the first instance by Tiltman Langley Labora­
tories, Limited, for use in a thermal de-icing system 
for aircraft. It is an efficient unit and is capable of 
liberating up to 1,250,000 B.Th.U.s when burning 
gas or vaporising oil at the rate of approximately 
eight gallons an hour. The operating temperature

Fig. 4. Bale Elevator ; Alpema Agricultural Development Company, Limited.

Fig. 5. Independent Gang Steerage Hoe ; Harry Ferguson, Limited.
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is easily controlled by varying the amount of fuel 
supplied to the burner and a thermostat is installed 
which limits the temperature to a maximum of 
300 deg. F. It is, therefore, perfectly safe to leave 
the machine once it has been loaded and set in 
operation; as a consequence, it can be operated 
by one man, who can cut and collect the next load 
while the previous load is being dried. The average 
capacity of the dryer is 3 cwt. of dried material 
per hour, but this figure will vary, of course, 
according to the moisture content of the crop. 
Fuel consumption varies similarly, but the average 
figure of fuel consumed per ton of dried material is 
60 gallons. The rotating drum is driven through a 
simple ratchet mechanism, the ratio of which is 
arranged to give approximately one revolution of 
the drum per minute. The power requirement for 
full capacity is 10 h.p., this figure including that 
required to operate the fan and the fuel pump. 
Normally, the machine is driven from the belt- 
pulley power take-off of a standard tractor, but a 
self-contained engine mounted on the chassis of 
the unit can be used if required. The dryer embodies 
a hot-air “ take-off ” for grain drying and can be 
supplied with special equipment for this purpose. 
The overall length of the machine, as illustrated, is 
23 ft. with the drawbar stowed, the height 9 ft. 
and the width 7 ft. 6 in.

The burner used on the “T.L.” crop dryer is 
also employed in the portable air heater illustrated 
in Fig. 2, on page 10. 
developed to meet the need for a portable grain 
dryer, but can also be used for other duties, such as 
heating greenhouses, defrosting orchards, etc. It is 
capable of a heat output of 200,000 B.Th.U’s per 
hour at a maximum operating temperature of 
400 deg. F. and the fan will deliver 5,000 cub. ft. 
of heated air per minute at pressures up to 2 in. 
water gauge. It is driven by an air-cooled Coventry- 
Victor petrol engine, which, as will be seen from 
the illustration, is carried on an extension of the 
chassis. The complete unit is mounted on two 
wheels fitted with pneumatic tyres and can easily 
be moved by hand. It is 8 ft. long, 3 ft. wide and 
5 ft. high, and the weight is 10 cwt.

Fertiliser-Placing Drill.
The Alpema Agricultural Machinery Develop­

ment Company are also showing a fertiliser-placing 
drill, and a sack and bale elevator. The fertiliser­
placing drill, which is known as the “ Econolizer,” 
is illustrated in Fig. 3, on page 11. It has been 
designed to fit most four-row hoes, and in the 
illustration is shown installed on a Ferguson 
steerage hoe. It consists of two hoppers, which 
are fitted to the frame of the hoe and provided 
with tubes which lead the fertiliser down to the 
rows of plants; consequently, the fertiliser is 
placed directly on the ground close to the roots of 
the plants and is not dissipated by the wind. The 
operating mechanism of the “ Econolizer ” is 
similar to that employed on seed drills, a land- 
wheel formed from a series of spokes being attached 
to the side of the hoe and arranged to drive a 
cross-shaft by means of an endless V-belt. The 
cross-shaft passes through the two hoppers and is 
fitted with cups which pick up the fertiliser from 
the hoppers and deposit it in the chutes, the 
mechanism being arranged so that the rate of feeding 
can be varied from a few pounds to 10 cwt. an acre. 
The hoppers are of welded-steel construction and, 
after being treated with an anti-corrosive prepara­
tion, are painted with a rust-resistant paint. The 
chutes are made from aluminium and are thus 
capable of being bent to suit particular applications. 
The “ Econolizer ” can also be fitted to other 
implements, such as cultivators, and potato ridgers 
and planters; or it can be used for applying 
insecticidal dusts, etc., to rows of plants, the chutes 
enabling the dusts to be deposited with accuracy 
along the rows.

The nower from the engine is transmitted first to a 
cross-shaft through a flat belt and then by a roller 
chain to the bottom shaft of the single elevator 
chain, a single chain being used for this purpose 
to avoid side loads and thus reduce wear. The

FATIGUE-TESTING
LABORATORY.

On Monday, June 23, a fatigue-testing labora­
tory, which has been built for the British Welding 
Research Association at Abington, near Cambridge, 
was formally opened by the Lord President of the 
Council, Lord Woolton. The Association has de­
voted much attention to problems of fatigue in 
metals and structures, since failure by fatigue is 
particularly to be guarded against in a welded 
structure, but its earlier work in this field had to be 
carried out as economically as possible, and this 
led to the adoption of resonance testing. This 
method is of limited value, however, since only 
equal tensile and compressive stresses can be 
generated and their magnitude depends on the 
design of the part under test. It is, therefore, 
difficult to assess the relative merits of different 
types of construction, for example, welded and 
riveted joints. It was this consideration, in the 
main, that led the Association to finance the 
construction of the new laboratory.

The building has a floor area of 5,000 sq. ft., and 
provides office, as well as laboratory, accommo­
dation. The architect was Mr. G. Coles, F.R.I.B.A., 
and the consulting structural engineers were Messrs. 
W. S. Atkins and Partners, 158, Victoria-street, 
London, S.W. 1. The Association wished the labora­
tory to have a weldcd-steel framework and to be a 
practical realisation of the work on the plastic 
design of building frames which has been carried 
out by the Association in con junction with Professor 
J. F. Baker, O.B.E., M.I.C.E., of Cambridge Univer­
sity. This type of construction was, therefore, 
adopted.

It was assumed that the maximum strength and 
stiffness would be obtained if the structure were 
welded into a single framework. This was, in 
fact, done. There are no bolts or rivets whatever 
in the frame. Furthermore, every part of the 
structure, including even the roof guttering, was 
designed to carry an appreciable load, so that 
as much weight as possible might be saved. 
Except in certain special instances, as, for example, 
the gantry rails, reliance was placed on structural 
redundancies and on plastic deformation of the 
structural elements to provide the requisite margin 
of safety against collapse. The framework, shown 
under construction in Fig. 1, on page 16, consists of 
six pitched-roof portal frames spaced 24 ft. apart. 
These are surmounted by I-section purlins at 4 ft. 
intervals. Gantry girders carry a 5-ton travel­
ling crane at approximately 21 ft. 6 in. above 
the lower floor level. The building being on a sloping 
site, it was necessary to make the floor in two 
parts, one 3 ft. below the other. To stabilise the 
brick walls and secure the transference of wind 
forces to the framework, reinforced-concrete wind- 
beams were included, which also form sills and lintels 
for the windows. The weight of the wall, however, 
is not taken b}r the steelwork but by ground beams 
resting on foundation blocks. To facilitate the 
welding of the structure, the latter was first bolted 
lightly together, jigs being employed to give stability 
with the minimum number of bolts.

The purlins were not only welded into continuous 
lengths, but were previously cambered. In this way, 
the steel was well loaded, although a limitation was 
imposed by the comparative inflexibility of the 
asbestos cement cladding which forms the roof. It 
has been estimated that, compared with an equiva­
lent cantilever-column and roof-truss construction, 
the design adopted has effected a saving in weight 
of 45 per cent., and is 24 per cent, less heavy than a 
comparable welded design having bolted side 
connections.
'The principal item of equipment in the laboratory, 

which is illustrated in Fig. 2, is a Losenhausen 
fatigue-testing machine which can apply pulsating 
loads of up to 100 tons in compression or tension, 
the maximum range of load being also 100 tons. 
Thus, for example, the load applied to the specimen 
may vary between 25 tons compression and 75 tons 
tension, or from zero to 100 tons tension. The 
machine illustrated in Fig. 3 is also capable of 
applying static loads up to 200 tons in tension or 
compression, and can be used for tensile, compres­
sion, buckling and bending tests.

trough in which the chain runs is made from two 
folded sections welded together to form a U. It 
is supported by two telescopic tubes which can be 
adjusted to give delivery heights of between 7 ft. 
and 12 ft., the tubes being disposed so that the 
weight of the elevator and the load is transferred 
directly to the axle for the roadwheels. The 
trough is counterbalanced by a strong coil spring 
arranged inside the chassis, thus making it possible 
for one man to alter the height of discharge. To 
enable heavy loads to be elevated, two retractable 
legs are fitted to an extension of the chassis; one 
of these can be seen in Fig. 4, where it is shown 
in the retracted position. The chassis is built up 
from steel plate welded to form box sections and, 
in plan view, is in the form of a Y. The wheels 
are fitted with pneumatic tyres and the axle is 
placed as near the centre of balance as practicable 
to facilitate man-handling of the unit. For loading 
beet and other root crops, tines are fitted to the 
elevator and a hopper is provided at the base of the 
trough.

Steerage Hoe.
At last year’s Show, Messrs. Harry Ferguson, 

Limited, Coventry, introduced three new tractors 
and ten new implements ; it was hardly to be 
expected, therefore, that they would be showing 
much in the way of new equipment this year. 
Nevertheless, the exhibits on their stand include an 
entirely new type of gang steerage hoe, which 
employs hydraulic means to ensure that each gang 
of hoes penetrates the ground to a uniform depth. 
There are five gangs, or sets, of hoes, and each set 
is connected to the tool bar by a parallel linkage 
which is balanced in all positions by a tension 
spring and a cam, designed so that ground reaction 
is the only controlling force on the hoes. Constant 
overall implement depth is still maintained by means 
of the standard Ferguson automatic depth control 
fitted to the tractor, but each hoe is also free to 
adjust itself to ground undulations along the 
row of plants on which it is working. This is 
accomplished by arranging for the movement of 
each gang to be imparted to a hydraulic cylinder, 
there being individual cylinders to each gang. All 
cylinders are interconnected and, in addition, are 
connected to a further hydraulic cylinder and 
piston assembly, so arranged that any thrust 
developed acts against the tractor control spring. 
When any local variation in ground contour 
forces a gang to rise, therefore, the hydraulic 
system applies a proportionate thrust against the 
tractor control spring, thereby causing the imple­
ment to be raised as a whole. The fluid displaced 
by the rising gang, however, flows equally into the 
other gang cylinders, producing a downward move­
ment on each gang so that, although the complete 
implement is raised to accommodate the increased 
thrust on one gang, the others automatically are 
lowered to maintain constant depth of cultivation. 
In practice, therefore, each set of hoes follows the 
ground contour as a separate unit. The implement 
retains all conventional steerage-hoe features, such 
as ability to alter row width, depth of hoes, discs, 
etc. The company are continuing to produce 
their standard gang steerage hoe, which does not 
incorporate hydraulic control, for use where a high 
degree of sensitivity is not essential.

This machine has been

(To be continued.)

Shackleton Mark 2 Anti-Submarine Aircraft.— 
The prototype Mark 2 Shackleton anti-submarine 
aircraft, constructed by A. V. Roe & Co., Ltd., Green- 
gate, Middleton, Manchester, has recently made its 
maiden flight. It is more powerfully armed than the 
Mark 1 version, and has two 20-mm. guns in the nose. 
The single fixed taihvheel has been replaced by twin 
retractable wheels, and the rear fuselage has been 
faired. The radar scanner has been transferred from 
its former position under the nose to a retract­
able housing aft of the bonnet doors. The Shackleton 
Mark 2 is fitted with four 2,450-h.p. Rolls-Royce Griffon 
engines. The wing span is 120 ft., the overall length is 
87 ft. 4 in., and the height is 16 ft. 9 in. A crew of ten 
is carried.

Sack and Bale Elevator.
The elevator, which is illustrated in Fig. 4, on 

page 11, has been designed to handle loaded sacks, 
bales of straw and hay, and root crops. It is driven 
by a 1 J-h.p. Petter engine which can be operated on 
petrol or tractor vaporising oil. The transmission 
incorporates a clutch so that the elevator can be 
brought to a standstill without stopping the engine.
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adopted, which has been used elsewhere with success 
by the British Admiralty. The machine is mounted 

series of flat strips of high-tensile steel which 
form vertical struts loaded slightly beyond their 
fimdamental Euler critical load. Owing to the 
finite displacement of the struts their curvature is 
not negligible, and, in their displaced position, they 

stable, although their stiffness is small. They 
act, therefore, as springs having, in this case, a 
natural frequency of about 50 cycles per minute, 
which is sufficiently low to achieve the desired 
result of almost perfect insulation of the vibration 
from the foundations at a fraction of the cost of the 
heavy mountings mentioned above.

In addition to the Losenhausen machine, the 
laboratory contains four resonance test-rigs and a 
50-ton universal Denison testing machine. Other 
equipment includes a double-ended slow-speed 
fatigue-testing machine of 100 tons capacity, which 
is a copy of one designed and used by Professor 
W. M. Wilson of Illinois University.

THE “OLYMPUS” TURBOJET ENGINE. on a
BRISTOL AEROPLANE CO., LTD., BRISTOL.

are

THE “ OLYMPUS ” 
TURBOJET ENGINE.

Although it has been known for over a year that 
the Bristol Aeroplane Company, Limited (Engine 
Division), Filton, Bristol, have been developing 
economical and powerful aircraft jet engine, known 

the Olympus, security regulations have prevented 
the publication of any information on the per­
formance and construction of the engine. Certain 
details have now' been released, and it has been 
revealed that, with a static thrust of 9,750 lb. and 
a specific fuel consumption of 0-766 lb. per pound 
of thrust per hour, the Olympus represents a 
siderable advance in comparison with any other jet 
engine for which official performance figures have 
been given. The Olympus, a compound axial-flow 
engine, is illustrated in Figs. 1 and 2, herewith. 
It weighs 3,520 lb. and is 124 in. long from the intake 
flange to the exhaust flange, with a diameter of 
40 in. It is slightly less in overall dimensions than 
the less powerful Rolls-Royce Avon and Armstrong 
Siddeley Sapphire engines.

The Olympus has been designed for high-speed 
long-range applications, where the primary design 
requirements are low' fuel consumption, long life, 
and a low frontal area to enable the engines to be 
installed completely within the wings; a practice 
which, it is considered generally in the United 
Kingdom, is essential in order to obtain the near- 
sonic speeds expected of present-day long-range 
aircraft. The outstandingly low fuel consumption 
has been made possible by the 
pression ratio, the actual value of which has not 
been published. In order to obtain a high pressure 
ratio at the design condition, while retaining 
easy starting and efficient operation at lowr speeds, 
free from vibration resulting from stalled blades, 
the Olympus has two independent turbo-driven 
compressors, mounted on co-axial shafts. The 
aerodynamic design of the forward low-speed com­
pressor, which acts as a supercharger to the rear 
high-speed compressor, is such that the rotational 
speeds of the two compressors are matched at the 
design condition. Under static conditions, how- 

the low-pressure compressor rotates at a lower 
speed than the high-pressure compressor. The 
two-shaft compound system is, naturally, more 
complex mechanically than a conventional single- 
compressor jet engine, and the low specific weight 
of the Olympus, 0-36 lb. per pound of thrust, is 
therefore particularly noteworthy. The present 

fitted with ten combustion chambers,

an

as
Fig. 1.

con-

of a high com­use

in the tensioning cylinder may be set to vary 
between 10 and 65 tons, and a steady force of 
15 tons applied to the compression cylinder. The 
machine has four speeds for dynamic testing, 
namely, 200, 300, 400 and 600 cycles per minute.

The mode of supporting the machine is of interest 
and is illustrated in Fig. 4. Since the machine 
weighs only some 20 tons, some difficulty might 
be expected in isolating the vibrations of its moving 
parts from the foundations of the building. One 
way of achieving the desired result in such cases 
is to support the system containing the vibrating 
elements on a spring mounting which has a much 
lower natural frequency of oscillation than the 
source.
used on the Continent, it has been customary to 
mount the machine together with its pumps and 
reservoir vessels on a large concrete block weighing 
from 200 to 300 tons, and to support the latter on 

arrangement of springs or equivalent resilient 
supports. At Abington, however, a much simpler 
and cheaper solution of the problem has been

ever,There are other machines of this type in Britain, 
but none with a greater loading capacity, or able 
to take so large a test-specimen. Under axial load­
ing, test-pieces in the form of flat or round bars of 
any diameter or thickness up to 2f in., and of up 
to 6 ft. in clear length between the supports, can 
be accommodated. The lower, and stationary, 
head of the machine includes a bending table by 
means of which tests may be made on specimens 
up to 6 ft. 6 in. in span and 18 in. in width.

The machine is hydraulically operated, 
dynamic tests, a separate pumping unit is employed 
to generate pulsating pressures which are trans­
mitted to a tensioning cylinder in the straining head. 
A compression cylinder, also in the straining head, 
is connected to a large oil vessel which acts as a 
counter-spring and is maintained at a steady pre­
selected load, the range of load on the test-piece 
being determined by opposing the forces in the two 
cylinders. If, for example, the machine is required 
to test a specimen between the limits of 5 tons com­
pression and 50 tons tension, the fluctuating force

engines are 
enclosed in an annular casing.

At a recent demonstration of the Olympus by the 
Bristol company on two engines on the test beds, 
the almost instantaneous response of the thrust 
meter to rapid movements of the throttle control 
was a notable feature. A considerable amount of 
ground-test experience has been accumulated and 
flight trials will commence shortly with an English 
Electric Canberra aircraft fitted with two Olympus 

It should be mentioned that the per-

For

In the case of some Losenhausen machines

engines.
formance figures quoted apply to one of the earlier 
marks of the engine ; it is still undergoing develop­
ment and may be expected, in the near future, to 
surpass the published figures.

an
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Concrete for Colliery-Roadway Lining.—The 
to experiment with the use 

of concrete blocks for lining underground roadways, 
in place of the customary steel and brickwork. At 
Horden Colliery, Co. Durham, a workshop has been 
erected and skilled men have been brought from the
Ruhr coalfield, Germany, to demonstrate the _
facture of the blocks and their installation under­
ground. At present it is proposed to line only small 
sections of the roadways but, if the idea is successful, 
the system will be extended. It is stated that this 
method of lining underground roads has been used 
successfully in German mines for 30 years.

Shaft Sinking at Rising Sun Colliery-.—The 
Northern (Northumberland and Cumberland) Divi­
sion of the National Coal Board are to carry out 
developments at the Rising Sun Colliery, Wallsend, 
designed to increase output from 1,800 to 3,000 tons 
a day and the number employed from 1,450 to 2,160 
men and boys. The work will include the sinking of 
a shaft 1,350 ft. deep and 22 ft. in diameter. This 
work will begin, it is expected, about the end of this 
year and will be completed within two years. It is 
believed that there are 70,000,000 tons of workable 
coal in the vicinity of the Rising Sun Colliery.

Railway Connections at Blyth Collieries.— 
Work has been completed on the construction of a rail­
way about 2,000 yards long, connecting the Bates and 
Isabella Pits, Blyth, Northumberland. The railway 
has cost about 80,000/. and the work has also involved 
the construction of two bridges. The scheme is part 
of a development plan for the Isabella, Bates and 
Crofton Mill pits which will increase output at the 
three collieries to 5,000 tons a day.

votes totalling more than 20,000/. in the present yea* 
owing to recent wages awards. The transport com­
mittee were authorised to spend 224,000/. on purchasing 
56 new omnibuses, but havo had to seek permission 
to spend 2,800/. in excess of that amount because 
tenders were higher than was expected.

NOTES FROM THE 
INDUSTRIAL CENTRES.

National Coal Board are

SCOTLAND. manu-
Terminal Buildings at Renfrew Airport.—The 

hope that work would begin this year on the con­
struction of new terminal buildings at Renfrew Airport 
has been expressed by Sir Patrick Dollan, chairman of 
the Scottish Advisory Council for Civil Aviation. The 

terminal, he added, would embody modem princi­
ples of design and construction, and would represent a 
great advance on the present buildings, which .......
simply converted hangars. The work, which was first 
discussed in 1946, is estimated to cost more than 
400,000/.

»
THE MIDLANDS.

Birmingham Trams.—July 5 is the last day for the 
operation of the tramway system on the south-west 
side of Birmingham. The system, which connects 
the city centre with three populous suburbs, has a 
total route length of about 12£ miles. Almost, all 
the track is double, and on one route a large part of 
it is in a reserved strip in the centre of a dual 
carriageway. The vehicles are all of the double-bogie 
double-deck enclosed type. The tram service is being 
replaced by Diesel-driven ’buses, 114 of which will be 
used in place of 120 trams. Abandonment of these 
routes will leave Birmingham with only three tram 
services in use. These are on the north-east side of 
the city, and all are due for replacement by ’buses next 
year.

new

are

Railway Goods Yards in Scotland.—-That Par­
liamentary permission had been given to lay down a 
large marshalling yard at Thornton, Fife, to cost at 
least 2,000,000/., was mentioned by Mr. T. F. Cameron, 
Chief Regional Officer of British Railways in Scotland, 
on June 21, when, at St. Andrews, he addressed the 
convention of the Railway Students’ Association. 
Work is to begin in October. He added that a large 
addition to the existing yard at Alloa was likely to be 
made in the near future, and that powers were also 
being sought to put down a new yard at Niddrie, 
Edinburgh, which would cost about 2,000,000/.

Scholarships to Visit Engineering Works.—To 
enable pupils of Robert Gordon’s College, Aberdeen, 
during the summer vacation, to visit engineering works 
in England in the administration of which he takes a 
part, Sir Alexander Roger, a former pupil, is to provide 
two scholarships. It is stated that, if they prove 
to be appreciated, Sir Alexander will make arrangements 
f or the visits to be continued in the future.

Invention Award to Inverness Engineers.—The 
payment of 2,000/. to Resistance Welders, Ltd., 
Inverness, in respect of their claim for welding equip­
ment for airscrew hubs during the war of 1939-45, has 
been recommended by the Royal Commission on 
Awards to Inventors. The award is on account of the 
design of the machine which the firm developed after 
it had been found impossible to obtain suitable machines 
from the United States.

Glasgow Professor Visits America.—Professor 
A. T. Price, who occupies the chair of mathematics at 

Royal Technical College, Glasgow, has accepted 
invitation to visit the Department of Terrestrial 

Magnetism and Atmospheric Electricity at Washington, 
it was announced on June 19 at a meeting of the College 
Governors. His visit will extend to six or seven weeks 
during June and July, and he will discuss some of the 
theoretical results he has obtained concerning various 
terrestrial magnetic phenomena and a number of new 
research projects. He will also visit a number of other 
research institutions in America.

( Extension of Harbour at Maidens.—Ayr County 
Council yesterday received information that the 
Treasury are willing to make a grant of about 33,500/. 
towards the cost of a scheme to extend the harbour 
at the village of Maidens. Local fishermen have 
raised 5,700/. towards the cost, which has been 
estimated at about 50,000/.

Removal of Factory.—George Clancy, Ltd., West 
Bromwich, have removed their machine shop to a 
new site at Belle Vale, Halesowen, Worcestershire. 
The firm have had a foundry at Belle Vale for some 
years, and the removal of the machine shop has 
enabled them to centralise the whole of their produc­
tion on one site.

Coal Surplus at Small Mines.—The North 
Staffordshire Small Mine Owners’ Federation have 
asked for Government assistance in disposing of the 

Openings for Electricians on North-East Coast, coal which they say they cannot sell. About 400 men 
—A shortage of electricians is reported by shipyards are employed in the 35 small mines in the area, and 
on the North-East Coast. Mr. W. Scott, area secretary the output is about 4,000 tons a week. Most of the 
ot the Electrical Trades Union has received an inquiry output has been absorbed by salt works, potteries, and 
from one yard alone for 100 men, and the Ministry of electricity undertakings. The pottery industry, in 
Labour has applications for a similar number. It is particular, has felt the effect of decreased export 
believed that work could be found for at least 300 trade, and its coal requirements have fallen in conse- 
electricians, anil firms are seeking them in other areas, quence. The coal produced by the small mines is 
notably in the South of England. Recently one firm allocated by the National Coal Board, and cannot be 
obtained 150 electricians from outside areas. sold freely. The mine owners have asked for considera­

tion to be given to the possibility of exporting the coal, 
if a market cannot be found for it locally.

Further Industrial Safety Courses.—The Bir­
mingham and District Safety Group (secretary, Mr. 
G. M. Hopps, Bakelite, Ltd., Redfern-road, Birming­
ham, 11) are sponsoring another series of safety courses 
at Birmingham University. Groups of engineering 
employees will attend lectures and demonstrations on 
industrial safety. Power presses and guards are being 
lent by manufacturers for the purpose. Courses for 
both Birmingham and Coventry employees will be held, 
and so much interest has been aroused in other parts 
of the country that it has been found necessary to have 
a special course for applicants from farther afield.

Application for Court Order to Bore for Coal. 
—The National Coal Board applied to Wolverhampton 
Corporation in October, 1951, for permission to sink a 
borehole at Penn, near Wolverhampton, but the 
application was rejected. The Board have now applied 
to the High Court of Justice, Chancery Division, for 
an Order giving them the right to bore for coal at a 
specified point at Penn. The Board state that they 
wish to ascertain whether the workings of the existing 
Baggeridge Colliery can be continued in a northerly 
direction.

Deep-Water Quay- at Jarrow.—Plans have been 
approved by Jarrow Corporation and the Tyne Im­
provement Commission for a deep-water quay in 
Curlew-road, Jarrow, for the Mercantile Dry Dock Co., 
Ltd. The quay will be 550 ft. long and enclose the 
existing old timber piles and projecting jetties about 
160 ft. eastward of the company’s No. 1 dry dock. 
The quay will be 32 ft. wide and constructed of rein­
forced concrete, fronted by Larssen sheet piling. The 
engineers are R. T. James & Partners, Newcastle-on- 
Tyne.

the
an

LANCASHIRE AND SOUTH 
YORKSHIRE.

Steel Allocation Changes.—Steel users welcome 
the suggested changes in the method of allocating steel 
which would take into consideration the needs of those 
industries making products having a high conversion 
value in relation to the cost of the raw steel consumed. 
The effect of annual holidays upon steel production 
has precluded the possibility of maintaining allocations 
for the third quarter at the level of second-quarter 
allocations. Imports of steel, however, are improving 
the supply position ; a shipment of 4,334 tons of steel 
from America was expeditiously handled by Hull 
dockers on three days of last week.CLEVELAND AND THE NORTHERN 

COUNTIES.
Steel Re-rollers’ Centenary.—The West Brom­

wich firm of J. B. and S. Lees Ltd., producers of steel 
strip, celebrated their centenary last month. In the 
first 50 years or so of their existence, the firm produced 
wrought iron, and later changed to steel re-rolling. 
The business has been in the hands of the Lees family 
since it was founded.

Effects of Steel Shortages.—Mr. T. G. Jameson, 
chairman and managing director of Hardypick, Ltd., 
makers of mining tools and machinery, states that 
there are signs of a falling off in business. Orders are 
being lost through delay in delivery due to inadequate 
supplies of steel. Sheffield makers of hacksaw- and 
bandsaw blades have tried ineffectually to obtain 
increased allocations of steel to enable them to deal 
with orders on hand. They complain that, while 
production is thus hampered, imports of foreign hack­
saw and bandsaw- blades are being permitted.

_ Trade Barriers.—Sheffield’s dwindling trade with 
Turkey in cutlery will probably be extinguished by 
the revocation of a 1945 decree, by Turkey, which 
means that the duty on certain cutlery will rise by 
17 per cent., and on most other cutlery by 15 per cent. 
Furthermore, Greece has added unfinished and semi­
finished iron and steel castings to the existing tariff 
lists. On the other hand, there are to be duty-free 
imports of steel shafting, sheets, hoops and piping into 
New Zealand during the second half of the present year.

Higher Municipal Costs.—Two committees of 
Sheffield City Council haY-e had to ask for supplementary

Tyne Exports Imports.—Coal and coke ship­
ments from the Tyne continue to increase, although 
they are still well below the pre-war figures. In May, 
829,168 tons left the port, an increase of 41,378 tons 
on May of last year. For the first five months of the 
jear, shipments were 4,058,230 tons, an increase of 
13-3 per cent, on the corresponding period of 1951, 
but 24-4 per cent, less than the figures for 1938! 
Exports ol general merchandise for the first four 
months of the

and

SOUTH-WEST ENGLAND AND 
SOUTH WALES.. no non x r ?ear ^ota^e(l 123,999 tons against 

128 029 tons for January-April, 1951, and 84,293 tons 
in the corresponding period of 1938. The chief exports 
were 11,265 tons of machinery, 21,494 tons of oil-fuel 
cargo, 26,014 tons of sulphate of ammonia and 18,582 
t°“s °^tar anc^ pitch. Imports for the first four months 
of 19o2 amounted to 819,046 tons, against 746,501 tons 
in January-April last year, and 735,594 tons in the 

four months of 1938. The chief imports were 
iof ooo ,t0ns °£ ^ain’ 199-292 tons of iron ore and 
221,998 tons of oil fuel and other oils. Imports of 
pit props were 23,144 tons against 6,806 tons in 
January-April, last year, and imports of iron and steel 
scrap H’328 tons in January to April, 1952, against 
3,510 tons in January to April, 1951.

Anthracite Development Scheme near Llanelly. 
—A hint that work would begin soon on the National 
Coal Board’s 9,000,000/. anthracite development scheme 
at Cynheidre, near Llanelly, was made by Mr. Gomer 
Evans, Labour Director of the Divisional Board. 
He said that the Board would soon be giving out 
contracts for the sinking of two shafts to the lowest 
measures in the Gwendraeth Valley at the colliery.

South Wales Ports Trade Statistics.—In the 
four weeks ended June 15, the South Wales group of 
ports handled their largest trade for 12 years. At 
1,855,747 tons, it was the highest recorded since June, 
1940. The development of the oil trade at Swansea
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has played the principal part in the improvement. 
So far this year, Swansea has handled 3,921,353 tons of 
oil, passing in and out, which was 1,115,704 tons more 
than in the corresponding period of last year. Coal and 
coke exports to foreign destinations, in the present year, 
have risen to 1,605,451 tons from the figure of 1,176,188 
tons in the corresponding period last year.

Am Commodore Sir Frank Whittle, K.B.E., C.B., 
M.A., F.R.S., has been awarded the gold Albert Medal 
of the Royal Society of Arts for 1952, “ for the develop­
ment of the continuous-combustion gas turbine and 
jet propulsion.”

Sir Edward Appleton, G.B.E., K.C.B., D.Sc., 
F.R.S., Principal of Edinburgh University, has been 
awarded the Emblem of Honour of the Norwegian 
Polytechnic Society.

Sir Anthony Bowlby, a director of Guest Keen and 
Nettlefolds (Midland) Ltd., and Mr. A. B. Waring, 
chairman and managing director of Joseph Lucas Ltd., 
have been elected vice-presidents of the Institute of 
Industrial Supervisors.

Mr. H. H. Montgomerie, C.B., O.B.E., former 
Under Secretary, Ministry of Works, is joining the 
board of Mackay Industrial Equipment Ltd., Faggs- 
road, Feltham, Middlesex, in an advisory and con­
sultative capacity.

Mr. H. E. Wright retired from the position of 
general manager of the Steel, Peech and Tozer Branch 
of the United Steel Companies Ltd., 17, Westbourne- 
road, Sheffield 10, on June 30. He will continue to 
serve, however, in a consultative capacity. His 

general manager is Mr. Andrew Jollie, 
hitherto general works manager. Mr. G. E. D. 
Halahan, formerly chief labour superintendent, 
succeeds Mr. Jollie as general works manager.

Mr. H. Burroughes, F.R.Ae.S., has been elected 
President of the Society of British Aircraft Construct ors 
for 1952-53, Mr. J. J. Parkes has been elected vice- 
president and Mr. W. T. Gill, deputy-president. Sir 
Frederick Handley Page, C.B.E., has been re­
elected honorary treasurer.

Mr. T. F. Turton, M.B.E., certifying officer, Eastern 
Area, Ministry of Transport, has been appointed chair- 

of the Eastern Group of the Institute of Road 
Transport Engineers, 69, Victoria-street, Westminster, 
London, S.W.l, for 1952-53. Mr. P. M. Baker, district 
engineer, Birmingham and Coventry district, Road 
Haulage Executive, has been reappointed chairman 
of the Midland Centre for 1952-53.

Mr. R. H. James has set up a private practice as a 
production consultant on building and civil-engineering 
work. He will be in partnership with Mr. T. E. 
Crowley, B.Sc., and the firm is operating under the 
title of R. II. James and Partners, at 7, Ilobart-place, 
London, S.W.l. (Telephone : SLOane 9860.)

Mr. H. C. Drayton has joined the board of Mitchell 
Cotts & Co. Ltd., Winchester House, Old Broad-street, 
London, E.C.2, and has been appointed chairman in 
succession to the late Mr. Leonard Aldridge. Mr. 
A. A. Lougii has been appointed deputy chairman.

Mr. A. E. H. Boaz has been appointed manager of 
the Falmouth Depot of the Marconi International 
Marine Communication Co., Ltd., Chelmsford, Essex, 
in succession to the late Mr. C. J. A. Gill.

Mr. O. W. J. Farmer, deputy manager of the Mazda 
lamp and lighting advertising department, British 
Thomson-Houston Co. Ltd., Crown House, Aldwych, 
London, W.C.2, is succeeding Mr._H. E. Goody as 
manager, when, as stated on page 799 of our issue of 
June 20, Mr. Goody retires on July 31.

Mr. W. Young, formerly foundry sales manager of 
the Clyde Alloy Steel Co. Ltd., Motherwell, has joined 
the staff of Foundry Services Ltd., Long Acre, 
Nechells, Birmingham, 7, as a technical representative 
in the Scottish area.

The Radio Communication and Electronic 
Engineering Association, of which the secretary is 
Mr. S. Neill Christie, has moved from 59, Russell- 
sqaare, to larger premises at 11, Green-street, London, 
W.l. (Telephone : MAYfair 7874-5.)

The North British Locomotive Co. Ltd., Spring- 
burn, Glasgow, have acquired a controlling interest in 
Henry Pels & Co. Ltd., makers of light machine 
tools, London, N.W. 1. Mr. T. A. Crowe, chief manag­
ing director of the North British Locomotive Co., has 
been made chairman of Henry Pels & Co.

Foster Transformers and Switchgear Ltd., South 
Wimbledon, London, S.W.19, a subsidiary company of 
Lancashire Dynamo Holdings Ltd., are to be known in 
future as Foster Transformers Ltd.

The activities of the Philco TechRep Consultants, 
hitherto conducted from 93, Regent-street, London, 
W.l, will now be carried on from c/o Philco (Overseas) 
Ltd.’, Lion House, Richmond, Surrey. (Telephone: 
Richmond 5661.)

Small and Parkes Ltd., Hendham Vale ^ Works, 
Manchester, 9, have opened a new depot for “ Don 
brake and clutch linings, at 50, Old Market-street 
(Jacob-street entrance), Bristol. (Telephone : 27214.)

British Insulated Callender’s Cables Ltd. 
announce that their London branch stores have been 
removed to 10-14, White Lion-street, Islington, N.l. 
(Telephone: TERminus 8696-7.) The branch office 

at 21, Bloomsbury-street, W.C.l.

The following publications of engineering interest 
have been issued by the British Standards Institution. 
Copies are available from the Sales Department of the 
Institution, 24, Victoria-street, London, S.W.l, at the 
price quoted at the end of each paragraph.

Screw-Thread Gauge Tolerances.—First issued in 
1940 as a war-emergency specification, a revision of 
B.S. No. 919 has now been published. The specifica­
tion furnishes tolerances for gauges for Unified screw- 
threads and makes recommendations for a new- approach 
to gauging practice based on the principle of having 
a general “ Go ” gauge with its tolerance zone inside 
the w'ork limits, in place of the former “ workshop ” 
and “ inspection ” gauges. Provision is also made 
for a reference “ go ” gauge which is intended for use 
by manufacturers and inspectors as a control on the 
performance of their general gauges. Tolerances are 
specified for screw gauges and setting plugs for screw 
threads in the regular series, such as the B.S. Whit­
worth, B.S. Fine, B.S. Pipe (parallel threads), UNO, 
UNF, B.A., Metric, and B.S. Conduit. General 
requirements are given for all types of gauges used for 
checking external and internal threads and for setting 
plugs for screw ring and thread calliper gauges. [Price 
5s., postage included.]

Methods of Sampling Ferrous Materials for Analysis. 
—A newly-issued specification, B.S. No. 1837 : Part 1, 
covering methods for the sampling of ferrous metals 
and metallurgical materials for analysis, is intended 
for use in conjunction with B.S. No. 1121, which deals 
with methods for the analysis of iron and steel. In 
section 1 of B.S. No. 1837 are set out general require­
ments. Section 2 deals with liquid iron and liquid 
steel, while section 3 covers the sampling of pig, cast 
and wrought iron. In section 4, consideration is given 
to the sampling of steel in the form of ingots, castings, 
blooms, billets, slabs, heavy sections, plates, light 
sections, bars, rods, wore, sheet, strip and tubes. The 
methods given are those which have been found most 
satisfactory in practice. [Price 2s. 6d., ,postage 
included.]

Shear Bolts and Nuts for Aircraft.—Two new specifi­
cations in the series of materials for aircraft have now 
been published. These, Nos. A.57 and A.58, are issued 
as one single publication, and relate to shear bolts 
(A.57) and shear nuts (A.58) for aircraft. The specifi­
cation is concerned with the material and manufacture, 
dimensions, finish, and method of identification and 
marking of close-tolerance hexagonal-headed shear 
bolts, and slotted and thin hexagonal nuts made 
of high-tensile steel. [Price 3s., postage included.]

Bell and Call Systems.—The Council for Codes of 
Practice for Buildings Construction and Engineering 
Services, Lambeth Bridge House, London, S.E.l, 
have issued, in final form, Code No. 327.401, relating 
to bell and call systems. It forms part of a series 
dealing with telecommunication services in the group 
of codes on electrical installations in and about build­
ings. The Code deals with the installation, in private 
dwellings, hotels, schools, factories and other buildings, 
of bell and indicator call systems, including time 
bells, burglar alarms and watchmen’s supervisory 
services. Advice is given on the necessary consultation 
at the planning stage and on the choice of materials, 
appliances and components. Recommendations follow 
regarding the various types of systems, methods of 
wiring and power supply, and concerning the provision 
of the necessary structural accommodation for the 
equipment and wiring. Sections on inspection and 
testing, and on maintenance, are included. In an 
appendix are given details of some special types of 
cable. [Price 3s., postage included.]

Impulse Clock and Timing Systems.—The Council 
for Codes of Practice have issued another code forming 
part of the series dealing with telecommunication 
services. This, C.P. No. 327.403, deals with the design 
and installation of impulse-controlled clock and 
timing systems for various types of premises and 
provides for visual or audible time-indication, means 
of time recording, or any desired combination of these 
facilities. As is the case with the Code on Bell and 
Call Systems, advice is given on consultation at the 
planning stage and on the choice of materials, appliances 
and components. Recommendations are also given 
regarding the design of various types of systems, 
methods of wiring and power supply, and the necessary 
structural alterations. The code ends with clauses 
on inspection, testing and maintenance. [Price 3s., 
postage included.]

Llangyfelach Tin-Plate Plant Project.—An 
early announcement is expected from the Ministry of 
Supply confirming that the site at Llangyfelach, 
originally intended for the tin-plate mills now operating 
at Trostre, near Llanelly, has been chosen for a second 
tin-plate mill for South Wales, under the 1946 plan. 
The proposed works are estimated to cost more than 
11,000,0001. and will eventually produce annually some 
40,000 tons of tin-plate. More than 250,0001. was 
spent, up to 1948, in preparing the Llangyfelach site 
before the scheme was transferred to Llanelly, for 
which, at the time, a stronger case was made out in 
respect of employment needs.

LAUNCHES AND TRIAL TRIPS.
successor as

M.S. “ Ebro.”—Single-screw cargo vessel, carrying 
twelve passengers, built and engined by Harland and 
Wolff, Ltd., Govan, Glasgow, for the Royal Mail Lines, 
Ltd., London, E.C.3. Main dimensions : 415 ft. between 
perpendiculars by 58 ft. 6 in. by 38 ft. 4 in. to shelter 
deck ; gross tonnage, 5,500. Harland-B. and W. six- 
cylinder single-acting two-stroke Diesel engine. Trial 
trip, June 10, 11 and 12.

M.S. “ Merchant Knight.”—Single-screw oil tanker, 
built by Sir James Laing & Sons, Ltd., Sunderland, for 
Lykiardopulo & Co., Ltd., London, E.C.3. Main 
dimensions: 475 ft. between perpendiculars by
67 ft. 4J in. by 37 ft. 4 in. ; deadweight capacity, about 
15,300 tons on a draught of 29 ft. Hawthorn-Doxford 
four-cylinder opposed-piston oil engine, constructed by 
R. and W. Hawthorn, Leslie & Co., Ltd., Newcastle- 
upon-Tyne, and installed by William Doxford & Sons, 
Ltd., Sunderland. Service speed, 124 knots. Launch, 
June 11.

M.S. “ Singularity.”—Single-screw cargo vessel, 
built by the Goole Shipbuilding and Repairing Co., Ltd., 
Goole, for F. T. Everard & Sons, Ltd., London, E.C.3. 
Main dimensions : 225 ft. by 37 ft. 10 in. by 16 ft. ; 
deadweight capacity, 1,815 tons on a draught of about 
15 ft. 8 in. Four-cylinder Diesel engine developing 
800 b.h.p. at 250 r.p.m., constructed by the Newbury 
Diesel Co., Ltd., Newbury, Berkshire. Speed, about 
10J knots. Trial trip, June 12.

M.S. “ Obuasi.”—Single-screw cargo vessel, with 
accommodation for twelve passengers, built and engined 
by Harland and Wolff, Ltd., Belfast, for Elder Dempster 
Lines, Ltd., Liverpool. Second vessel of a series of 
three. Main dimensions : 415 ft. between perpendiculars 
by 60 ft. by 34 ft. to shelter deck ; gross tonnage, about 
5,600. Harland-B. and W. five-cylinder two-stroke 
single-acting opposed-piston Diesel engine. Launch, 
June 24.

M.S. “ Corbrae.”—Single-screw collier, built by the 
Burntisland Shipbuilding Co., Ltd., Burntisland, Fife, 
or Wm. Cory and Son, Ltd., London, E.C.3. Main dimen­
sions : 258 ft. between perpendiculars by 39 ft. 3 in. by 
18 ft. 11 in.; deadweight capacity, 2,700 tons on a 
draught of about 17 ft. 5 in. Polar eight-cylinder Diesel 
engine, developing 1,050 b.h.p., constructed by British 
Polar Engines, Ltd., Glasgow. Speed, 11 knots. Launch, 
June 25.

M.S. “ Clan Macinnes.”—Single-screw cargo liner, 
with accommodation for twelve first-class passengers, 
built by the Greenock Dockyard Co., Ltd., Greenock, 
for the Clan Line Steamers, Ltd., London, E.C.3. One 
of a series of vessels for these owners. Main dimensions : 
438 ft. between perpendiculars by 60 ft. 6 in. by 37 ft. 9 in. 
to upper deck; deadweight capacity, 9,000 tons on a 
mean draught of about 26 ft.; gross tonnage, 6,588. 
Brown-Doxford six-cylinder opposed-piston heavy-oil 
engine, developing 6,000 b.h.p. at 108 r.p.m. in sendee, 
constructed and installed by John Brown and Co., Ltd., 
Clydebank. Service speed, 15 knots. Trial trip, July 1 
and 2.

man

Special Oxy-Acetylene Welding Rods.—Suffolk 
Iron Foundry (1920) Ltd., Sifbronzc Works, Stow- 
market, have extended the range of their oxy-acetylene 
welding rods by the addition of two new rods. The 
first of these, Sifonite No. 18 hard-surfacing rod, is a 
special cast hard alloy, developed to eliminate w'ear 
caused by heat, corrosion and abrasion, and is available 
in three sizes, namely, 352 in., fg- in. and \ in. in diameter. 
The second is a bronze rod containing 22 per cent, of 
nickel, which has been produced for use in stainless- 
steel fittings. It is stated to provide an extremely 
good colour match. This material is available from 
stock in rods of in. and J in. diameter.

British Submarine for French Navy.—Subject 
to completion of sea trials, H.M. submarine Sportsman 
is to be transferred to the French Navy on Tuesday, 
Julj' 8, and will be renamed Sibylle. She will be 
received on behalf of the French Navy by the French 
naval attache in London, Rear-Admiral R. E. M. 
Blanchard, at Fort Blockhouse, Gosport. remains
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FATIGUE-TESTING LABORATORY FOR WELDING RESEARCH.
(For Description, see Page 12.)

i

Fig. 1. Framework of Building under Construction. tig. 2. Interior of Laboratory.

Fig. 3. Losenhausen Fatigue-Testing Machine.
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CONTENTS. now described as its First Development Plan, 
which was to have been accomplished in five years, 
but was extended subsequently to seven, and which, 
originally estimated to cost 120?. millions and, later, 
185?. millions, eventually cost 260?. millions. Its 
fruition has raised the annual British production 
of pig iron from 8 to 10| million tons and ingot 
steel production from 13 million to 16 million tons. 
The new plan, now in process of preparation by 
the British Iron and Steel Federation, is a con­
tinuation of the initial plan and is designed to 
increase the production of pig iron to 15 million 
tons and of steel to 20 million tons a year. It is 
expected to cost some 300?. millions by 1957 and 
will involve the scrapping and replacement of 
plant representing an annual output of at least a 
million tons a year. A basic feature is an increased 
dependence on supplies of imported ore, for which 
purpose steps are being actively taken to develop 
new sources of supply, notably in North Africa, 
and to improve, concurrently with the projected 
plant developments, the supplies of suitable coking 
coal. The possibilities of doing this are now being 
examined by the National Coal Board, the increase 
aimed at being 7 million tons of coal a year. To 
some extent, the new plan may be said to be already 
in process of fulfilment, as 15 ore-carrying ships, of 
special design to facilitate rapid loading and dis­
charging, are now on order and the construction of 
some of them is well advanced.

Of the world output of steel (some 185 million 
long tons in 1950), the American production and the 
British production of 86jand 16-3 million tons, re­
spectively, together represented rather more than 
half; but, the respective populations of the two 
countries being 152 millions and 50 millions, it is 
seen at once that the American production is 
appreciably higher per capita. The American 
consumption of steel is higher still, for the United 
States industry exports only about 5 per cent, of 
its output, compared with a British exported 
proportion of about 20 per cent. Moreover, the 
rate of peace-time shipbuilding in the United States 
is low by comparison with the output of the British 
shipbuilding industry, which is one of the largest 
consumers of British steel. Another important 
point of difference is that, in the United States, 
25 per cent, of the employed population is engaged 
in agriculture and only 20 per cent, in industry, 
whereas in Britain the respective proportions are 
5 per cent, and 36 per cent. It may be noted, too, 
that 90 per cent, of the United States steel output 
comes from a comparatively small area, mainly on 
the shores of the Great Lakes, while the British 
production is more widely distributed within the 
country. The bearing of transport costs on steel 
production is very different, therefore, in the two 
countries, though this is balanced to some extent 
by the much greater distances over which, in 
America, the steel has to be transported to the 
domestic user.

Everything considered, however, the American 
steel industry enjoys many material advantages 
that the British industry does not; some of these 
are natural advantages—for instance, the higher 
iron content of the ore consumed, cheaper and 
better coking coal in relatively abundant quantity, 
and the availability of rich supplies of cheap oil 
and natural gas. Other advantages are artificial 
and result from the larger scale of operations ; 
notably, the facts that the ranges of product sizes 
are less and that the producer has to meet less rigid 
specifications of finish and tolerances on size than 
in Britain on some of the largest product classifica­
tions, and can afford to take definite steps, by price 
increases and otherwise, to discourage any ten­
dency of consumers to demand small quantities of 
special kinds and sizes of steel.

In addition to these advantages, the American 
steelmaker has benefited by Government financial
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IRON AND STEEL 
PRODUCTION IN BRITAIN 

AND THE UNITED STATES.
During the past few years, we have commented 

in these columns on a number of the reports of 
teams from this country who have examined the 
processes of United States industry under the 
auspices of the Anglo-American Council on Pro­
ductivity, but we do not recall one that has 
impressed us quite so deeply as that of the team, 
representing the British iron and steel industry, 
who, in 1951, toured the principal heavy steel 
works of the United States.* Like all the other 
productivity teams, they found in America not only 
a significantly greater output per man than is usual 
in this country, but also a totally different mental 
attitude towards labour-saving devices, a highly 
developed sense of the urgency of better productivity, 
and a marked individual interest of the employee in 
the commercial success of his firm. What par­
ticularly distinguishes the report, however, is 
the breadth of its economic outlook, the mass of 
factual data that it contains, and its clear presenta­
tion of the influence of circumstances on the size, 
form, activities and welfare of the industry—or 
group of related industries—that it covers. Many 
of these factors, or their British equivalents, will 
have a direct bearing on the new five-year plan for 
the expansion of the steel industry in this country, 
some details of which were announced on Monday 
of this week, so that it is well that the team should 
have developed the clear appreciation of essentials 
that the report reveals.

Before passing to the main conclusions set out 
in the report, it may be recorded that, in 1945, the 
British iron and steel industry formulated what is
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is that best suited for the purpose. It is probable 
that a good deal more will be heard of this proposal; 
but, for our own part, we should prefer a movement 
towards greater consolidation, a movement which 
would have advantages not only from the technical 
but also from the economic point of view.

A study of the papers read at the Convention 
inevitably raises the question as to the use that is 
being made of the results obtained in the various 
research laboratories. The criticism is often made 
that “ production ” in research is painfully slow 
and that much of the work bears little or no relation­
ship to practical requirements. Although there 
may be some justification for both these charges, 
especially the first, it must be remembered that an 
efficient two-way traffic exists. An example of 
this is that the conclusion reached some years ago 
by the Central Electricity Board to use a voltage 
higher than 132 kV on the main transmission 
system of the country led to the erection of an 
experimental 275-kV line. Useful information 
regarding corona loss and radio noise under various 
weather conditions has been obtained on this line ; 
and will be applied in the construction of the actual 
system which is now under way. Another is the 
problem of transformer noise, which is likely to 
become more insistent as time goes on. A survey 
of the noise levels of transformers of various sizes 
has therefore been made, as well as an investigation 
into the attenuation of this noise with distance 
and the effect of erecting screening walls or of 
complete enclosure. This study has also been 
completed, and the sound level at a dwelling house 
can now be estimated in a particular case. It is 
to be hoped that this useful form of co-operation 
will be continued and extended.

Nevertheless, Mr. E. B. Wedmorc was quite right 
to emphasise the need for adopting means of ensuring 
that the discoveries of research are quickly applied 
in production, and Mr. D. P. Sayers was on equally 
firm ground in stressing that much had still to be 
done in the way of economic and technical improve­
ments in present engineering techniques. He 
pointed out that while the normal load current of 
the circuit-breakers described by Dr. Wilkinson 
was about 1,000 amperes, they had to be designed 
to rupture fault currents of ten times that value. 
Some electronic mechanism which would prevent 
the building up of such currents, so that the energy 
to be dealt with at the instant of rupture would 
be quite small, was therefore needed. This sugges­
tion should provide a stimulus to research workers 
in this particular field and should direct attention 
to the useful investigations on circuit-breaker 
design that are being carried out elsewhere.

An analysis of the research work that is being 
done in the various branches of the British electrical 
industry, as disclosed in these papers, indicates, in 
fact, that a very large number of investigations are 
being carried out; and that in many cases the results 
are being usefully employed in manufacture. A 
quantitative relationship between these results and 
their application, however, is not available, and 
in any case would be hard to establish, although it 
is on such a relationship that the value of research 
as a whole must be ultimately assessed. There 
may be a great deal to be said in favour of know­
ledge for its own sake, but in this case the stand­
point must be more utilitarian. It may also be 
asked whether the net is not being spread too 
widely and whether it would not be better, from 
more than one point of view, to concentrate on 
matters the practical value of which can be most 
easily foreseen. Again, although co-operation exists, 
there are many arguments why it should be closer, 
in order that both time and money may be most 
efficiently employed. Readers must not, therefore, 
be tempted into complacency or the authors to 
regard themselves as being the only spreaders of 
the true gospel.

assistance, granted on a liberal scale during the war 
to encourage expansion of the industry. American 
firms are allowed to write off the capital cost of 
plant and buildings more rapidly than is permitted 
to British firms ; and, knowing that replacement is 
thus facilitated, they can and do work their plant 
more intensively. In part, no doubt, this can be 
attributed to the “ produetivity-mindedness ” of 
American labour. Certainly, as the report points 
out, after making allowances for the purer ore, 
the better coke, the plentiful oil and natural gas, 
and the greater size of American units of plant, 
American steelworkers are able to get 10 to 20 per 
cent, more out of each unit than is customary in 
this country. In some directions they have to pay 
more to get it—for example, the coke consumption 
in blast furnaces is higher, on the average, than in 
Britain, and in open-hearth furnaces the roof life 
is shorter; but they accept these extra charges as 
being worth while, and comiteract them to an 
appreciable extent by using mechanical aids more 
generally and by reducing the periods when the 
plant is out of production for maintenance 
purposes.

A feature of particular interest is that, in spite 
of the very considerable advantages enjoyed by 
the American steel industry, steel is still produced 
at a lower cost in Britain than anywhere else with 
the exception of Australia. The capital develop­
ments already undertaken in this country, com­
bined with the greater use of oil as fuel and the 
introduction of the continuous working week, have 
led to an increase of 25 per cent, in the output per 
man of finished steel, and there is good reason to 
believe that this could be further improved upon 
by continuous modernisation and a more effective 
use of the plant; though the comment is made 
that “ there is no case for a blind following of 
American operating practice.” One reason for the 
high efficiency of present British steelmaking is the 
vigorous and extensive prosecution of co-operative 
research, which is carried on in the British industry 
on a larger scale, in proportion, than in America. 
In the United States, however, a great deal of 
research applicable to the steel industry is carried 
on by the Bureau of Mines, the Bureau of Standards 
and other Government agencies, and many univer­
sity laboratories and commercial research institutes 
also receive Government grants for metallurgical 
investigations.

The report recommends that, in planning the future 
development of the British steel industry, new blast­
furnaces should be designed with a minimum hearth 
diameter of 25 ft. for imported ore and 27 ft. for 
home-produced ore on basic iron ; and open-hcartli 
furnaces also should be increased in size—to 150 tons 
per tapping for cold-metal furnaces, 225 tons for 
fixed hot-metal furnaces, and 350 tons for hot-metal 
tilting furnaces. The layout of existing secondary 
mills should be modified in relation to the primary 
mills so that the latter can be loaded nearer to 
their full capacity, or, if this cannot be done, 
additional finishing stands should be provided. 
New primary mills (preferably to be either slabbing 
or blooming mills) should have a minimum annual 
capacity of 750,000 to 1,000,000 tons. Develop­
ment and re-equipment should be concentrated in 
the works most suitably situated for expansion— 
which seems fairly obvious common-sense ; and 
British Railways should be invited to consider the 
possible provision of larger wagons and more 
powerful locomotives to handle steelworks traffic, 
ft is added that “ a long-term programme of British 
shipbuilding and port development is required ” 
and that greater use should be made of road trans­
port inside steelworks and for short-haul distribu­
tion of products. Room for improvement is seen, 
also, in tho size distribution and bulk density of 
British coke, and in the fuel-consumption rates of 
British,soaking pits and reheating furnaces.

ELECTRICAL RESEARCH.
The outstanding feature of the fourth British 

Electrical Power Convention, held at Bournemouth 
recently, was the stress laid on research. As will 
be seen from our report, which is commenced on 
page 29 of this issue, seven papers were devoted 
to this subject, while at a further meeting a paper on 
“ High-Performance Dielectrics ” naturally intruded 
into the same field. This mass of material could 
only be presented in abstract; and even so the 
time allocated in a crowded programme rendered 
the discussion quite inadequate in volume. It is 
therefore to be hoped that the different communi­
cations, which cover such subjects as research in 
the electricity supply, manufacturing, cable and 
lamp-making industries, as well as a consideration of 
co-operative investigation, will be carefully studied. 
They provide a great deal of information about what 
has been, and is being, done even if there is rather 
less about what it is proposed to do. It may 
perhaps be added that this perusal will require a 
certain amount of effort and the exercise of the 
reader’s powers of selection, for, in some cases, the 
authors have thought it necessary to deal at great 
length with the history of their subject; and in 
others there is a tendency to stress unduly the 
value of research, which is an example of preaching 
to the converted that seems superfluous at the 
present time.

The admitted value of research is, however, 
greater or less, depending upon the way in which it 
is organised and hardly less upon the methods 
adopted to apply the results obtained to the pro­
duction of more efficient and cheaper equipment. 
In his opening survey of the subject, Sir Arthur 
Fleming listed the five types of research organi­
sation which operate in this country. These 
include the universities and technical colleges, 
which carry out fundamental research ; the research 
associations, which conduct investigations and make 
the results directly available to their members, 
and perforce also to others to some extent; the 
research and development departments of the large 
manufacturers ; and the somewhat similar depart­
ments of such operating concerns as the Post Office 
and the British Electricity Authority. All these 
phases of research are closely inter-related and, 
although they are also to come extent competitive, 
the fact that co-operative research has made greater 
advances in this than in any other country indicates 
that much of the work benefits the industry as a 
whole. Dr. Whitehead, it is true, would like to see 
further progress towards co-operation in the form 
of greater financial support of the Electrical Research 
Association, although he admits that the total 
amount now being spent by the British electrical 
industry on research is as great as can be readily 
justified.

On the other hand, Mr. P. V. Hunter, in his 
presidential address, expressed some doubt whether 
every need was being met; and called attention to 
the requirements of the small manufacturing 
establishments, such as still makes a surprisingly 
large contribution to the country’s industrial 
effort. He therefore favoured the setting up of 
special research establishments, which would accept 
work on a cost basis from clients who, in turn, 
would have the exclusive use of the results obtained. 
Something of the sort, of course, already exists in 
this country in the form of the Association of Short- 
Circuit Testing Authorities, although the President 
probably had in mind an organisation which would 
enjoy greater freedom from the influence of the 
larger manufacturers than that useful body. 
Although it is highly desirable that the smaller 
firms should be encouraged, many will have doubts 
whether the best way of doing this is to increase 
the number of organisations already existing, and, 
if it is, whether the form of organisation suggested
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meeting and he had also signified his desire to be 
relieved of the chairmanship of the Examinations 
Board, which he had held with distinction since the 
inception of the Institution. Dr. Edwin Gregory 
had accepted the Council’s invitation to succeed 
Dr. Jenkin. The honorary treasurer’s report 
indicated that the income for the calendar year 
1951 was 5,2142., and the expenditure 4,9432., thus 
showing an excess of income over expenditure for 
the year of over 2702. Turning to the election of 
officers, Dr. Smithells announced that Mr. L. W. 
Derry had been elected to represent the associates 
and Messrs. J. Arnott and R. S. Brown and Drs. L. 
Northcott and E. G. West to represent the fellows 
on the Council; that Mr. G. L. Bailey, p.B.E., 
had been re-elected honorary treasurer; that 
Drs. N. P. Allen and E. Gregory had been elected 
vice-presidents, and that Professor H. O’Neill had 
been elected President. In inviting the latter to 
take the chair, Dr. Smithells recalled the main 
stages of his career, stating that after graduating 
in Sheffield, Dr. O’Neill had been lecturer in metal­
lurgy in the University of Manchester from 1921 
until 1934, chief metallurgist to the London Midland 
and Scottish Railway Company, at Derby, from 
1934 until 1947, and since 1947, Professor of Metal­
lurgy at the University College of Swansea. After 
a vote of thanks to the retiring President had been 
carried with acclamation, Professor O’Neill delivered 
his presidential address on some of the “Cultural 
and Professional Aspects of Metallurgical Training,” 
which we hope to reprint in an early issue.

The Supply of Electric Wires and 
Cables.

A long report on “ The Supply of Insulated 
Electric Wires and Cables ” has been prepared by 
the Monopolies and Restrictive Practices Com­
mission and was published by H.M. Stationery 
Office on Tuesday, July 1, at the price of 5s. net. It 
traces in detail the history of the Cable Makers 
Association and the Covered Conductors Association 
since 1899, when severe price cutting was reducing 
quality; and describes how these bodies and various 
sub-associations have fixed common prices ; shared 
business in agreed proportions based on sales over 
previous periods ; and in some cases have allocated 
orders and pooled profits. Turning to what may be 
called the other side of the picture, it is noted that 
standards of quality have been laid down by these 
Associations, that output is subjected to regular 
performance tests, and that new products must be 
submitted for approval before they are sold. It is 
further agreed that, although the production of first 
quality cable is by no means confined to members of 
the Cable Makers Association (who, with the 
Covered Conductors Association, account for three- 
quarters of the whole supply), that body has played 
a predominant part in establishing the reputation 
of the industry. Moreover, no recent evidence can 
be found of any general policy of restricting produc­
tive capacity, although there are certain restrictions 
on imports. Patent policy has been liberal and 
there is no evidence that members of the Association 
have abused their power to exercise control over 
supplies of copper to independent manufacturers. 
Nevertheless, it is recommended that there should 
be some modification of the existing price-fixing 
policy and that the arrangements with very large 
buyers (such as the British Electricity Authority 
and the Post Office) for the purchase of mains, 
telephone and submarine cables, should be con­
tinued and supplemented. Prices to small con­
sumers of these commodities should bear a reason­
able relationship to those charged to large ones. 
The common price system for other cables should 
be brought to an end, but, to obviate any reduction 
in quality as the result of extreme price cutting, the 
Association should be allowed to fix minimum 
prices. All “ quota ” and “ allocation ” arrange­
ments should cease and exclusive dealing arrange­
ments, aggregated quantity rebates and association 
rebates should also be ended. It would not there­
fore appear that any great scandal has been un­
covered or that any reasonable change will greatly 
affect the situation.

Aluminium Development Association.
Although, so far, there has been no large-scale 

application of aluminium to ship structures in this

country, some 2,000 tons of the metal and its alloys 
have been incorporated in the upper works of the 
American transatlantic liner United States, and 
details of these were given in our description of the 
vessel on page 809 of our issue of June 27. The 
Aluminium Development Association, 33, Gros- 
venor-street, London, W.l, through its Marine 
Sub-Committee, has always fostered and encouraged 
the adoption of aluminium alloys on shipboard, 
and, in this connection, maintains close relationships 
with the Ministry of Transport, Lloyd’s Register of 
Shipping, the British Shipbuilding Research Asso­
ciation and other organisations concerned with 
shipping, as well as with many individual ship­
builders and shipowners. It is stated in the newly- 
issued report of the Aluminium Development 
Association for the year ended December 31, 1951, 
that experimental work on a scale model super­
structure at King’s College, Newcastle-upon-Tyne, is 
being carried forward and that the eventual aim of 
this work is to provide a basis for the design of super­
structures for all types of vessels up to the largest. 
The Association is also interested in the use of 
aluminium in railway rolling stock, and work with 
the Ulster Transport Authority has continued 
dining the year. A scheme for an integral Diesel- 
engined railcar has been completed, from which it 
appears that some 2J tons weight could be saved 
by the use of aluminium compared with steel, 
although figures for an existing car of comparable 
performance were not available. Other schemes 
put forward concern aluminium-alloy floor panels 
for new standard coaching stock on British Railways 
and tubular-type luggage racks, cast brackets and 
such equipment as semaphore signal arms. Advice 
has been tendered on bascule bridges in this 
country and in Holland, and memoranda, specifica­
tions and codes of practice have been prepared by 
the Building Sub-Committee of the Association. 
Considerable interest has been taken in light-alloy 
roof supports for collieries, and, on the electrical- 
engineering side, the existing interest in aluminium 
for conductors and components has been main­
tained, while other fields are being actively 
explored.

NOTES.
The End of London’s Tramways.

At 11.57 pan. to-morrow, Saturday, July 5, the 
last London tramcar will leave Woolwich for the 
depot at New Cross, where it will arrive about half 
an hour later. Six services only remain to be 
abandoned in this final stage of a conversion to ’bus 
operation which was decided upon in 1933, namely, 
Nos. 36 and 38, between Abbey Wood and Victoria 
Embankment, No. 40, from Piumstead to Victoria 
Embankment, and Nos. 44, 46 and 72, between 
Bercsford-square, Woolwich, and Eltham Green, 
the City and Victoria Embankment, respectively; 
and only 162 tramcars are still in use, out of a total 
which was about 3,000 in the heyday of the system. 
The history of tramways in London goes back 
91 years, to March, 1861, when George Francis Train 
began his horse-drawn service along Bayswater-road 
between the Marble Arch and Porchester-terracc, 
following his pioneer tramway venture in Birkenhead 
in the previous year. Train started two other 
services in London, one along Victoria-street, 
Westminster, and the other from the Surrey end 
of Westminster Bridge to Kennington; but all 
three had only a short life, because the rails, which 
were laid on the surface of the roads, caused annoy­
ance to other road users, especially the drivers of 
hansom cabs. London was then left without trams 
until 1870, when services were begun by separate 
companies between Westminster Bridge and Ken­
nington, between Greenwich and Vauxhall, and 
along Whitechapel, Mile End-road and Bow- 
road. Between 1870 and 1876, following the 
passing of the Tramways Act in the former year, 
61 miles of new routes were opened—all, of course, 
served by horse-drawn cars ; but none of them 
entered the City, and the West End also declined 
to permit their introduction. The first trams to 
Croydon ran in 1876, to Bermondsey in 1880, and 
to the northern suburbs in the following year. 
Efforts to develop mechanical traction began in 
1871, when Loftus Perkins introduced a “steam 
tram-horse.” John Grantham also constructed a 
steam tram ; compressed-air tractors were tried in 
1877 ; and in 1883 a battery-operated electric tram 
was tested, though for one day only. The first 
regular electric-tram service, with current supplied 
from a power station, was instituted by the London 
United Tramways Company in April, 1901, and two 
years later the London County Council’s electrified 
system began operation. It was extended rapidly 
and had a total length of 144| route miles by 1915, 
when the last L.C.C. horse tram service, down 
Tower Bridge-road, was withdrawn. In all, London 
had 700 miles of tramway track, which had cost 
10,000,0002. to lay ; a cost due largely to the adop­
tion of the conduit system in the central area, in 
the interest of amenity. No new trams were built 
after 1932, but there were still 2,600, and 327 route- 
miles of track, when, in 1933, the London Passenger 
Transport Board took over the assets and services 
of the 17 tramway undertakings then operating.

Pollution of Sea Water by Oil.
According to a statement issued by Lord Runci- 

man, President of the Chamber of Shipping of the 
United Kingdom, the continued pollution of sea 
water by oil has led the shipping industry to set up 
a special committee, under the chairmanship of 
Sir Colin Anderson, to consider as a matter of 
urgency the best practical measures to be taken to 
deal with this problem. The statement recalls 
that British shipowners have been concerned for 
some time now at the extent and seriousness of the 
pollution of the coasts and coastal waters by oil. 
So far as the United Kingdom is concerned, the 
problem first arose in 1918, and in 1922, after con­
sultations between the various bodies interested, 
the Oil in Navigable Waters Act was passed, which 
prohibited the discharge of oil or oily waste within 
the territorial waters of Great Britain and Northern 
Ireland. Two years later, the industry set up a 
joint committee to inquire into sea-water pollution. 
The report of this committee was studied by the 
then International Shipping Conference and, as a 
result, the shipowners of the constituent countries 

recommended to issue instructions that all

The Institution of Metallurgists.
The eighth annual general meeting of the Institu­

tion of Metallurgists was held at 4, Grosvenor- 
gardens, London, S.W.l, on June 26, with Dr. C. J. 
Smithells, M.C., occupying the chair. The first 
matter on the agenda, after the minutes of the 
previous meeting had been dealt with, was the report 
of Council which wras presented by Dr. Smithells. 
The report showed that, from January 1 to Decem­
ber 31, 1951, the number of members had increased 
by 191, representing 79 per cent, of the applications 
for membership received during the year. On 
December 31 last, the total membership was 2,316. 
The Institution’s examinations had been held from 
August 27 to September 3, 1951, in London, Bir­
mingham, Glasgow, Corby and Bristol. In addition, 
two candidates had been examined in South Africa 
and six in India, There had been 59 candidates 
for the Associateship, of whom 25 had been success­
ful, and 84 for the licentiateship, of whom only 
16 had satisfied the examiners. In accordance 
with the by-laws of the Institution, Dr. J. W. 
Jenkin would retire from the Council at the present

were
possible precautions should be taken to prevent 
any cause for complaint. In 1926, a conference 

held in Washington ; at this, a draft convention 
was drawn up which provided for the establishment 
of zones extending not more than 50 miles, and in 
exceptional circumstances, 150 miles, from the coast, 
within which the discharge of oil was to be pro­
hibited. Unfortunately, the convention was not 
ratified; nevertheless, British shipowners and 
others of the International Shipping Conference 
instructed their masters not to discharge oil or 
oily waste within 50 miles of any coast. British 
shipowners, therefore, have always co-operated in 
taking all practical steps to mitigate the nuisance, 
but, as Lord Runciman points out, the problem 
is essentially an international one and must, in the 
end, be dealt with on international lines. The 
setting up of the new committee, he adds, is a 
further indication of the desire of British shipowners 
to assist in solving this problem.

was
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TORQUEMETER FOR INDUSTRIAL APPLICATIONS.
Fig. 3. SECTION AT BB, SHOWING CONNECTION OF SIDEWALLS

AND SPACER.Fig. 1. HALF SECTION ON XX (FIG. 2.)

(»30.C.)

Fig. 4. SECTION ON CC, SHOWING SEPARATORS,WIRE LEAD 
HOLES AND SIDE WALL PLUGS.
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Fig. 2. SECTION AT AA, SHOWING OUTER BRUSH GEAR.
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Fig. 5. SECTION ON DD, THROUGH BEARINGS.
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gauges on the shalt, the 
power supply to the gauges, 
the electrical indicating 
circuit, and the slipring 
unit, mounted on the 
shaft, which provides the 
contacts
rotating gauges and the electrical circuits.

The use of electrical resistance strain gauges for 
torque measurement is not new. A torquemeter 
using this principle has been described previously 
by J. Rankine, W. H. Bailey and F. P. Stanton,* 
and a similar arrangement was used in 1943 by 
Dr. E. Orowan and his team at the Cavendish 
Laboratory, Cambridge. These instruments, how­
ever, were for laboratory use, whereas the present 
design is intended specifically for industry.

Two torquemeters have been constructed for use 
on shafts up to 11 in. in diameter. Their per­
formance will be described below. A second pair is 
under construction, for use on shafts up to 18 in. in 
diameter. Though intended primarily for rolling 
mill research, this design should find many appli­
cations in industry, such as measuring the distri­
bution of torque along a line-shaft, and the 
transmission of power to ships’ propellers. It was 
developed in the laboratory of the British Iron and 
Steel Research Association, at Sheffield, and the 
mechanical parts of the slipring units were con­
structed by Messrs. Davy and United Engineering 
Limited.

The slipring unit comprises two main sub- 
assemblies : the frame which is clamped to the 
shaft and carries the sliprings connected to the 
strain gauges, and the brush cage which fits over 
the slipring frame and remains stationary while the 
shaft and slipring frame are rotating. It carries

TORQUEMETER FOR 
INDUSTRIAL APPLICATIONS.

By R. B. Sims, B.Sc., A.M.I.Mech.E., and 
A. D. Morley.

U7
(.50 1)

The measurement of the torque transmitted by 
a rotating shaft is a common problem in mechanical 
engineering research. Though torque may be 
measured directly in terms of the elastic shear 
strain in the shaft, there are considerable practical 
difficulties in constructing satisfactory apparatus. 
The design of torquemeter on this principle, des­
cribed below, was developed to meet a requirement 
for a relatively simple and accurate instrument 
which could be fitted quickly to shafts of differing 
diameters without modifying them, and, if necessary, 
without removing them from their bearings. It is 
intended for use chiefly on the spindles driving the 
rolls of rolling mills under production conditions, 
and, since the spindles in many mills are compara­
tively short and close together, an attempt has 
been made to keep the mechanical parts as compact 
as possible.

The critical surveys of torquemeter design made 
by H. Ford and A. L. M. Douglas,* and by C. H. G. 
Millsf showed that the instruments used in the past 
could not meet this specification. Those using 
optical or mechanical recording were suitable only 
for intermittent measurements in the laboratory, 
while the electrical methods based on inductive or 
capacitive changes were complicated and of doubtful 
accuracy. The design described below uses elec­
trical resistance strain gauges bonded to the shaft 
to measure the shear strains in it, and the torque 
is indicated on an electrical meter or recorder. 
The four principal components are the strain

thebetween
the carbon brushes which make contact with the 
sliprings, and all the connections to the external 
electrical circuits. Both units are split so that they 
may be fitted over any shaft, including those which 

of greater diameter at the ends than in the 
centre. Moreover, the slipring unit may be easily 
fitted without removing the shaft from its bearings.

Sections through the slipring unit are shown in 
Figs. 1 to 5, herewith. The slipring frame, a, Fig. 2, 
is fabricated from mild steel and was stress-relieved 
before the final machining. It is attached to the 
shaft by the end plate, b. The other end plate, c, 

pports the frame but does not clamp to the shaft, 
so that torsional strains are not transmitted to the 
slipring frame. These end plates are the only 
components which must be replaced when the slip­
ring unit is fitted to shafts of differing diameters. 
Two sliprings, d, Fig. 5, are carried on either side of 
the frame and are formed in copper and then heavily 
silver-plated. Alternatively, these sliprings may be 
manufactured in pure silver; this construction is
__ satisfactory, and in many cases it is the
cheaper method. Each ring is split and is mounted 
in plastic insulators, e, /, which provide the high 
insulation resistance necessary for electrical resis­
tance strain gauge instruments. The slipring 
assemblies and their insulation fit into recesses in 
the sides of the slipring frame, with the joint between 
the two halves displaced 15 deg. from the joint in 
the frame to prevent chatter and wear. Provision 
is made for an electrical bond between the two 
halves of each ring and for the attachment of leads

are

su

more

* Engineering, vol. 167, pages 481 and 505 (1949). 
t M.I.R.A. Report, 1947/R/8. * Jl. I. & S. Inst., vol. 160, page 381 (1948).
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of temperature had done much to advance the 
science of metallurgy.

An accurate method of determining temperatures 
within the working range of open-hearth furnaces 
had long been desirable. Ever since such furnaces 
were constructed for melting steel, it had been 
customary for the temperature to be estimated by 
the melter, who judged its value from the appearance 
of the refractory lining, and it had been proved 
that a skilled workman could assess a temperature 
of 1,580 deg. C. correctly to within ± 15 deg. C. 
by visual observation alone. By means of pyro­
meters, however, which Sir Andrew described, the 
temperature of a bath of molten steel could be 
found accurately in 10 to 15 seconds, but the out­
standing qualities of these instruments were matched 
by high maintenance costs. The latter considera­
tion had led to the development of radiation 
pyrometers, although these were not so suitable for 
determining the temperature of a liquid. Their 
field of usefulness lay in the automatic control of 
furnace temperature and operation. Control of 
this kind was beset by problems of time lag in 
combustion and heat transmission, but the day of 
the fully automatic steel-melting furnace seemed 
within sight. Automatic metallurgical control 
might also be possible by injecting radio-active 
carbon into the molten metal and then making an 
instantaneous chemical analysis by means of 
instruments located outside the furnace. Radio­
active tracers had also been used to measure gas 
velocities and the rate of erosion of refractories.

able noise results from the use of brushes made of 
carbon containing divided silver, probably due to the 
particles of silver welding to the rings.

A cover, k, protects the brushes and locates a 
Ferodo-lined brake. The brushes may be inspected 
and the slipring cleaned when the cover is removed. 
The brake is anchored to a convenient support and 
prevents the brush cage from rotating. It may be 
removed, and the cage allowed to rotate freely 
with the slipring frame, when the torquemeter is 
not in use, thereby reducing wear on the sliding 
surfaces. All steel components of the slipring 
unit are treated with a corrosion-resistant finish. 
The slipring unit is placed over the strain gauges 
on the shaft, and protects them from mechanical 
damage. The gauge chamber, to, so formed, is 
sealed by an “ O ” ring under each end, but addi­
tional sealing is required to protect the gauges over 
long periods of time.

The strain gauges used in the measurement of 
shear strain consist of approximately 25 in. of 
Nichrome wire, 0-001 in. in diameter, which is wound 
into a flat grid 1 in. long and 0 • 3 in. wide, and bonded 
between two pieces of paper. They are cemented 
in pairs to the shaft on each end of a diameter, and 
at an angle of 45 deg. to its axis. The arrangement 
is shown in Fig. 6, herewith, where the curved 
surface of the shaft has been developed and pre­
sented in the plane of the paper. When the shaft 
is twisted, one gauge of each pair will be extended 
(gauges 2 and 4, for instance) and will increase in 
resistance, and the other gauges (1 and 3) will be 
contracted and their resistances will decrease. The 
gauges are connected to form the four arms of a 
Wheatstone network, as shown in Fig. 7.

{To be continued.)

to the strain gauges. The slipring frame carries 
two ground and hard chromium-plated tracks on 
which run the bearings of tbe brush cage.

The brush cage, g, which is also fabricated, is 
supported on the slipring frame by six ball bearings, 
h, the outer races of which act as wheels running 
in the ground track in the frame. These bearings 
are packed with grease and sealed by the manufac­
turers. It is important that this grease, which is 
the only lubricant required in the slipring unit, 
should have a high melting point so that in service 
it does not soften and spread over the sliprings and 
brushes. The brush-holders, i, Fig. 2, are machined 
from laminated plastic insulating material and are 
screwed into the cage. There are three paralleled 
connecting brushes of soft carbon, \ in. square in 
section, to each ring.

The requirements for a slipring and brush are 
that their contact potential and resistance should be 
small and constant over a wide range of rubbing 
speeds, and that the “ noise ” induced by them in 
any amplifying system should be negligible. Silver

Fig. 6.

Sir Andrew then referred to methods of analysis 
in metallurgy, saying that a striking change within 
recent years was the growth of physical, as opposed 
to wet chemical, methods. At the present time, 
spectroscopic analysis was widely employed, a 
development due largely to the work of Twyman. 
Recently, spectroscopic methods had been extended 
to the analysis of slags and refractory materials, 
and their success foreshadowed an era of even more

FOURTH INDUSTRIAL 
PHYSICS CONFERENCE, 

GLASGOW. precise slag control in steelmaking. Spectrographic 
methods were particularly useful when elements of 
high atomic weight were present, and enabled the 
percentages of such constituents to be determined 
with considerable accuracy. Much attention had 
been given to the design of an instrument which 
would give direct readings, and there was one such 
on the market capable of determining, within a 
few seconds, and displaying on instrument dials, 
correctly to within one per cent, in each case, the

teso11

A conference on industrial applications of 
physics, the fourth of its kind to be arranged by 
the Institute of Physics, 47, Belgrave-square,
London, S.W.l, was held at the Royal Technical 
College, Glasgow, last week. The Society’s main 
objective in this instance was to bring to the atten­
tion of industrial executives, engineers and scientists 
recent developments in the applications of physics 
in industry, and, the meeting-place being Clydeside, j percentages of 11 elements present in a steel. Spec­

trographic methods, however, were not very suitable 
for the analysis of gases or when the elements present 
were of low atomic weight, but attempts had 
been made to use the mass-spectrometer for this 
purpose, and it seemed likely to be only a matter 
of time before this technique was perfected.

special prominence was given to engineering and 
shipbuilding. Transport and technical education 
were also among the subjects discussed. The 
lecture programme occupied the three days from 
June 25 to 27, and an exhibition of scientific 
instruments, apparatus and books, also held within 
the Royal Teclmical College, was open from June 24 
to 28.
to research laboratories and industrial plants.

The conference was formally opened by Lord 
Bilsland, President of the Scottish Council, and Sir 
Andrew McCance, deputy chairman of Colvilles, 
Limited, delivered the opening lecture. Sir Andrew, 
who chose as his subject “ Physics in the Service of 
Metallurgy,” reviewed the history of the latter, trac­
ing its origin to the publication, in 1555, of a treatise 
in Latin, entitled De Re Metallica, by one Agricola, 
a physician of Freiburg in Saxony.

It was not until the middle of the 19th century, 
however, said Sir Andrew, tjiat metallurgy developed 
from an art into an observational science. The 
initial steps in the process were taken by Sorby, 
a geologist of Sheffield, who was the first to employ 
the microscope in the study of metal structures. 
Although Sorby’s discoveries were published, they 
aroused more interest abroad than in his native 
city, and stimulated, in particular, the Frenchman, 
Floris Osmond, who had spent ten years of his 
life at Le Creusot. It was Osmond who discovered 
allotropy in the course of his investigations of the 
hardening of steel. In his researches, he was aided 
by the thermocouple, the potentialities of which 
had been suggested by Becquerel as early as 1826 
and reiterated later by Le Chatelier, who proposed 
the use of platinum and rhodium as the elements, 
a combination which was still supreme in the metal­
lurgical field. Means for the exact determination

Sir Andrew then reviewed other analytical 
methods applicable to steel, mentioning that which 
depended on magnetic induction and which was 
used for determining the quantity of carbon present. 
This method was very accurate for carbon percen­
tages between 0-25 and 1, and was also very rapid. 
X-rays had also been applied to determine lattice 
structure, and both X-rays and gamma-raj's were 
used for inspecting castings and welds. Much 
pioneering work in this field had been done by Dr. 
V. E. Pullin, at Woolwich Arsenal, and, as a result, 
high-pressure boiler drums, which were formerly 
hollow-forged in large and costly hydraulic presses, 
could now be fabi'icated satisfactorily with the 
aid of electric welding. By using two-million volt 
X-ray equipment, steel six or seven inches thick 
could be examined radiographically, a short exposure 
sufficing to give a satisfactory photographic negative. 
High-pressure valves, pipes and turbine casings 
could also be inspected by such means. More 
recently, radio-active isotopes, produced at Harwell, 
had been employed to detect faults in metal parts. 
The advantage of this method of examination was 
that several capsules containing the isotope could 
be placed simultaneously along one face of a welded 
joint and a photographic film attached to the other, 
the record could be obtained overnight.

X-rays, said Sir Andrew, could also be used to 
measure the thickness of metal sheets and to control 
the thickness of sheet as it was rolled. With the 
aid of two X-ray tubes, working on alternate

There were, besides, a number of visits
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was chosen for the sliprings because of its high con­
ductivity and easily removable oxide, and carbon 
brushes were used for their anti-frictional properties. 
The contact potential of carbon on silver is greater 
than that of many other combinations recom­
mended for this purpose in the literature, but, since 
the terminals of the strain-gauge network are not 
connected through thermionic valves or condensers, 
the contact potential will not affect the measure­
ments, provided that all the rubbing contacts are at 
the same temperature. Where the sliprings and 
collectors are both metallic there is usually a rubbing 
speed beyond which the temperature of the contacts 
will increase rapidly and will substantially affect 
the torque measurements. The low frictional 
resistance of the carbon brushes prevents this 
localised heating, and it has been found that the 
noise imparted to the amplifier by a silver-carbon 
combination is low. These results have been con­
firmed by B. M. Horton,* who reports that consider-

* Rev. Sci. Inst., vol. 20, page 930 (1949).
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half-waves of a single exciting source and positioned 
so that one beam was directed through the sheet 
being rolled and the other through a standard 
sheet, variations in thickness of as little as 0-0002 in. 
could be detected with the aid of a photo-multiplier.

Continuing with a discussion of the detection 
of flaws in metal, Sir Andrew referred to the 
magnetic method of detecting surface-cracks. 
This depended on the concentration of magnetic 
flux which occurred at a small air-gap, the existence 
of which was revealed by allowing an oil, containing 
fine iron filings in suspension, to flow over the 
surface. It was particularly useful when a magnetic 
field could be produced easily, as, for instance, in 
the case of a bar, by passing an electric current 
through the material, but it was not so suitable for 
castings of irregular shape. In such cases, fluores­
cent liquids, which penetrated into the cracks, 
could be used. After removal of the excess liquid, 
the cracks showed up clearly in ultra-violet light.

Ultrasonic methods, said Sir Andrew, were now 
widely employed to detect internal flaws, and were 
particularly useful for examining plates, since the 
depth of the flaw could be determined easily with 
the aid of the reflection which was also obtained 
from the lower surface of the plate. The method 
had its limitations, however. The size of flaw 
detectable depended on the wavelength of the 
incident wave train which, for a given frequency, 
varied directly as the velocity of sound in the 
material. For example, the minimum size of flaw 
which could be detected in steel was greater than 
that in magnesium. A reduction in the wavelength 
by increase of the frequency ultimately resulted in 
excessive attenuation combined with dispersion 
and diffuse reflection, and a final limitation on 
wavelength was imposed by the grain size in the 
material. It could be shown that, for a spherical 
discontinuity, the amplitude of the scattered wave 
was proportional to the volume divided by the 
square of the wavelength, so that, for detecting 
small flaws, the frequency should be high.

Finally, Sir Andrew referred to current physical 
theories about the solid state. Ultrasonic methods 
of determining the elastic constants of metals and 
of single crystals had shown that materials differed 
greatly from the ideal solid postulated in theory. 
The fundamental work of Cauchy on polarisation 
and dispersion in an elastic medium, undertaken in 
connection with studies of the nature of light, 
which had been envisaged as a longitudinal vibration 
in such a medium, had been of great value to 
engineers, as Cauchy had formulated the equations 
which determined the life history of any set of 
initial displacements in such a medium. The 
skill of the metallurgist in growing large single 
crystals of pure metals, combined with the skill of 
the physicist in measuring elastic constants along 
crystallographic axes, had made possible the deter­
mination of the characteristic coefficients of 
Cauchy’s strain analysis. As a result, the relation 
which should exist between these coefficients, 
were the material truly isotropic and the forces 
between atoms truly central forces, and that deter­
mined experimentally could be compared. The 
results showed that there were few, if any, ideal 
solids, although certain salts, such as the chlorides 
and bromides of alkali metals were nearly so.

A question arose as to how much of the difference 
was due to lack of perfection in the crystals. The 
occurrence of crystalline dislocations had been 
suggested by Sir Geoffrey Taylor, and Sir Laurence 
Bragg had shown that they could be produced. 
Further information on the mechanical behaviour 
of metals had been obtained from recent studies of 
wave-damping. According to Clerk Maxwell’s 
theory, damping depended on the frequency but 
not on the amplitude of the disturbance, but Zener, 
who had tested this theory, had found largely the 
opposite result. Damping could be caused by 
phase lag between stress and strain, by thermal, 
atomic and magnetic diffusion, by grain boundaries, 
or by the occurrence of a duplex structure or 
inhomogeneity. The consequences of phase lag 
and diffusion from thermal and magnetic effects 
could be calculated and the conclusions agreed 
well with the experimental results, while the effects 
of atomic diffusion were well illustrated by the 
behaviour of carbon and nitrogen in iron.

{To be continued.)

new power station, although interest was also 
taken in the old plant (including a very early 
Parsons turbine set and a Ferranti switchboard), 
which is now scheduled for removal. The steam­
raising plant in the new power station consists of 
five water-tube boilers, each of which has an 
economical output of 32,500 lb. of steam per hour 
at a pressure of 265 lb. per square inch and a 
temperature of 560 deg. F. Three of these units 
are equipped with travelling-grate stokers for coal 
firing and with burners for oil firing, while the other 
two are fitted with oil burners only. The fuel 
supply and draught are controlled by a single wheel. 
These boilers supply steam to three 1,000-kW units, 
each of which comprises a turbine, reduction 
gearing, alternator and exciter. The turbines run 
at 6,000 r.p.m. and exhaust steam at pressures of 
90 lb. and 20 lb. per square inch for process purposes. 
The speed of the 1,430-kVA alternators is 1,500 
r.p.m. and they generate three-phase current at 
3-3 kV and 50 cycles. Their output is controlled 
from a 15-panel metal-clad type switchboard 
carrying air-break circuit-breakers. Eight circuit- 
breakers controlling the feeders are also mounted 
on the same board. Some of the output of the 
alternators is stepped down to 400 volts in two 
500-kVA transformers.

A further feature of engineering interest in the 
brewery is the new refrigerating plant. This con­
sists of six electrically-driven compressors, three of 
which have a capacity of 2,791,000 B.Th.U. per 
hour when evaporating at 35 deg. F. and condensing 
at 85 deg. F. The capacity of the other three is 
1,472,000 B.Th.U. per hour under the same condi­
tions. The motors driving these compressors and 
the pumps used in connection with them are con­
trolled by metal-clad air-break switchgear, the 
circuit-breakers of which act as starters for the 
compressor motors when energised automatically 
from a central control board. This board is fitted 
with apparatus which enables the circulating pumps 
and other auxiliaries for each compressor to be 
started in sequence. It is also provided with a 
mimic diagram which enables any combination of 
plant to be pre-selected and controlled. Other 
plant in this portion of the brewery comprises four 
evaporators of the interlaced Baudelot type, two of 
which work on chilled water and two on brine.

Visits were also paid to the Post Office telephone 
exchange and the load dispatching station of the 
Electricity Supply Board, while in the evening those 
present at the meeting attended the annual conver­
sazione and dance of the Irish Branch of the 
Institution.

SUMMER MEETING OF 
THE INSTITUTION OF 

ELECTRICAL ENGINEERS.
The summer meeting of the Institution of Elec­

trical Engineers was held in Dublin from Tuesday, 
June 24 to Saturday, June 28. Rather over 200 
members and ladies attended, including the 
President (Sir John Hacking) and the Chairman 
(Mr. B. O’Mongain), the honorary secretary (Mr. 
J. D. Ferguson) and other representatives of 
the Irish Branch. The programme included the 
inspection of a number of places of engineering 
interest in Dublin itself, as well as visits to the 
the Clonast peat bog, the peat-fired power stations 
at Portarlington and Allenwood and the water­
power station at Poulaphouca on the River Liffey. 
A number of social gatherings also took place and 
much credit is' due both to the officials of the Irish 
Branch and to Mr. R. C. Chapman of the head­
quarters staff of the Institution for the smooth 
conduct of the proceedings.

Finglas 110-kV Transformer Station.
The proceedings opened with an informal re­

union and smoking concert at the Metropole Ball 
Room, O’Connell-street, Dublin, on Tuesday evening, 
while on the following morning a number of alter­
native visits were paid. These included an inspec­
tion of the 110-kV transformer station of the 
Electricity Supply Board at Finglas to the north of 
Dublin, which has been erected to supplement the 
similar station at Inchicore, on the south of the city, 
owing to the extensions of the network. The 
equipment at present consists of one 30-MVA, 
110/38/10-kV transformer, but another similar unit 
will shortly be commissioned. Both transformers 
will be fitted with built-in radiators and will be 
cooled by automatically-controlled fans. An on­
load tapping range of 27-8 to 48-5 kV in 20 steps 
is provided and arc-suppression coils with ratings of 
7,000 and 4,600 kVA are installed. The high- 
tension switchgear is operated by compressed air 
and is remotely controlled from a control room. 
It consists of nine 110-kV and 11 38-kV air-blast 
circuit-breakers with rupturing capacities of 2,000 
and 1,200 MVA, respectively. On those controlling 
the 110-kV circuits, the conventional air-break 
switch in series with the arcing contacts has been 
omitted, while in the “off” position, the arcing 
contacts are held open by compressed air. There is 
no mechanical coupling between the three phases. 
All this switchgear is installed out of doors on 
reinforced-concrete pedestals and is protected from 
direct lightning strokes by rods on the terminal 
masts. The 110-kV isolators are arranged “in 
line ” and are fully interlocked to prevent incorrect 
operation. Combined current and voltage trans­
formers are installed on the 110-kV lines.

Peat for Electrical Generation.
On Thursday, June 26, a whole-day excursion 

was made to the Clonast peat bog of Bord na Mona 
(the Irish Turf Board) and was followed by inspec­
tions of the peat-fired power stations at Portarlington 
and Allenwood. The Clonast bog covers an area 
of about 4,000 acres and has an estimated annual 
output of 120,000 tons of peat. Supplies should be 
obtainable for at least 25 years. Machine winning 
is extensively employed, the bog being first drained 
by digging main drainage trenches at about 825 ft. 
centres which lead to outfalls. These main 
trenches are then excavated to a, depth of about 
3 ft., after which cuts of not more than 1 ft. are 
made. Ample time is allowed between successive 
cuts to allow for seepage ; otherwise the walls and 
floors of the drains might “ heave.” The final 
depth depends upon the fall and may be from 
10 ft. to 13 ft., or the full depth of the bog. Cross 
drains are also cut at 300 ft. intervals, the sides of 
which are tumbled inwards to provide a covered 
channel. This -work is carried out by special 
tractors.

When the moisture content of the peat has fallen 
to about 90 per cent., the surface is stripped and 
levelled mechanically and the voids over the 
cross drains are filled to provide a smooth surface 
on which the cutting machines can run. These 
machines are of the German “ bagger ” type 
and are electrically operated from overhead lines at 
3-3 kV. They are capable of dealing with about 
350 cub. ft. of raw peat per hour and work parallel 
to the main drainage trenches, the sides of which 
form the initial cutting face. The extruded peat is 
then passed through a macerator on to a spreader,

Manufacture of Small Transformers.
A visit was also paid to the works of the Aberdare 

Electric Company, Limited, where an inspection 
was made of the equipment which is being manu­
factured for rural electrification schemes. This 
includes single-phase pole-mounting transformers 
with capacities of 3, 5 and 15 kVA, although designs 
for 30-kVA and 50-kVA units are in course of prepar­
ation. These transformers have been specially 
designed for rural distribution work and have very 
low core losses and excitation currents. They are 
also capable of dealing with severe overloads. Other 
manufactures include steel-cored aluminium, steel- 
cored copper, galvanised steel, copper and aluminium 
conductors in small sizes, as well as equipment for 
supplying low-voltage lighting circuits at 12, 24 or 
50 volts. The transformers provided for this 
purpose are rated at 100, 200 and 500 volt-amperes, 
as well as at 1 and 2 kVA and are suitable for use 
both indoors and out of doors.

A third party visited the workshops of Aer 
Lingus at the Dublin Airport, where they had an 
opportunity of seeing the operations in the control 
tower.

Brewery Power Plant.
On Wednesday afternoon a visit was paid to the 

brewery of Messrs. A. Guinness, Son and Company, 
Limited, where special attention was directed to the
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NEW PHYSICS AND ENGINEERING LABORATORIES, KING’S COLLEGE, LONDON.

Fig. 2. Boil .Mechanics Laboratory.

NEW LABORATORIES AT
KING’S COLLEGE,

UNIVERSITY OF LONDON.
In a brief ceremony on Friday, June 27, Lord

Cherwcll of Oxfoid, F.R.S., Paymaster-General
in Her Majesty’s Government and Professor of
Experimental Philosophy in the University of
Oxford, formally opened the new physics and
engineering laboratories that have been constructed
at King’s College, University of London, during the
past three years. They were designed by the late
Mr. J. G. B. Stanton (who died in 1951) and form
a two-storey building below the surface of the
quadrangle through which the College is entered
from the Strand, in a range of vaults which suffered
considerable bomb-damage during the recent war.
In these vaults, in 1836, Professor Sir Charles
Wheatstone, of “ Wheatstone bridge ” fame, made
some of his early experiments after obtaining the
permission of the College Council to lay down
“ a series of iron and copper wires . . . for the
purpose of trying some experiments in electricity on
account and at the expense of the Royal Society.”

Initially, the subjects of natural and experimental 
philosophy (including astronomy) were taught in the
same faculty, the first professor being the Rev.
Henry Moseley, who was appointed in January,
1831. Experimental philosophy was separated
from natural philosophy in 1834, when Wheatstone
was appointed. He occupied the chair until his 
death in 1875. After various changes in the scope 
and title of the two professorships, James Clerk 
Maxwell became Professor of Natural Philosophy 
in 1860; but he resigned five years later, being
followed by W. Grylls Adams, who held office for
40 years. Subsequent occupants of the chair of
physics have been H. A. Wilson, F.R.S. (1905-09),
C. G. Barkla, F.R.S. (1909-14), Sir Owen Richardson,
F.R.S. (1914-22), Sir Edward Appleton, F.R.S. 
(1922-34), Sir Charles Ellis, F.R.S. (1935-46), and 
the present holder, Professor J. T. Randall, F.R.S.

The faculty of engineering at King’s College, 
though a few years junior to that of physics, is of 
a respectable antiquity; it is, in fact, the oldest 
University engineering school in Great Britain and 
Ireland, the first professor (William Hosking) 
having been appointed on July 10, 1840, a few weeks 
before Lewis Gordon became the first Regius 
Professor of Civil Engineering and Mechanics in the 
University of Glasgow. At first, architecture was 
included in the curriculum, and later, metallurgy, 
both of which are now separate courses of study; 
to-day, undergraduate study covers civil, mechanical 
and electrical engineering, all of which are con­
tinued in post-graduate work, together with 
chemical engineering. It may be mentioned that 
the King’s College Engineering Society, which was 
founded in 1847, is the third oldest engineering 
society of any kind in this country and is junior 
by only six days to the Institution of Mechanical 
Engineers.

Fig. 4. Laboratory for Electrical Measurements and Telecommunications.

The Portarlington power station, a description 
of which has already been given in Engineering,* 
was designed to use the full output of the machine- 
cut turf produced on the Clonast bog. 
Allenwood station is operated on peat obtained 
from a bog at Timahoe.

On Friday, June 27, a whole-day tour was made 
to Glendalough, Co. Wicklow, in the course of 
which the Poulaphouca water-power station was 
inspected. This station also has been described in 
Engineering-!-; it is one of three plants situated 
on the River Liffey.

which deposits the sods on the bog. When the 
moisture content of the sods has fallen to 70 per 
cent, a condition which is generalty reached two or 
three weeks after cutting, they are built into tripods 
or “ footings ” by hand. After the peat has been 
another three weeks to two months in these footings, 
the moisture content has fallen to 40 or 50 per cent, 
and the sods are then loaded by hand on to portable 
chain-plate conveyors, which deposit them in heaps 
at the sides of the spreading ground. They are 
next built into ricks 6 ft. to 10 ft. wide and of the 
same height, whence they are loaded into wagons. 
Finally, when the moisture content has decreased to 
from 30 per cent, to 40 per cent., the peat is placed 
in other ricks, where it is stored during the winter.

The

* Vol. 171, page 389 (1951). 
t Vol. 173, page 772 (1952).
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The new physics laboratories are entirely devoted 
to research and are supplementary to the teaching 
laboratories, which were considerably extended 
under Sir Edward Appleton. They provide accom­
modation for the study of theoretical phj'sics, for 
research on nuclear radiations and the solid state, 
infra-red and ultra-violet spectroscopy, and for an 
extensive range of subjects under the general 
heading of biophysics. In the field of theoretical 
physics, the work may be divided broadly into wave 
mechanics and statistical mechanics, the first being 
concerned principally with problems associated with 
the chemical bond and the second with electrolytes. 
Other subjects studied are crystal structure, chemical 
reactivity, the electronic structure of cancer- 
producing chemicals, the theory of metals, ferro­
magnetism, and electron scattering.

Atmospherics research is another branch of study 
which will be centred in the new laboratories, and 
deals with the wave-form of the transient changes 
in the earth’s electric field due to thundercloud 
discharges, and with the frequency-spectrum analy­
sis of these disturbances. Multitube cathode-ray 
atmospheric wave-form recorders and radio spectro­
meters are installed on the roof of the College and 

linked by a G.P.O. lino with the Meteorological 
Office network of radio direction-finders for locating 
the source of atmospherics.

In electronics research, the group concerned are 
mainly occupied in the processing of information 
with the aid of their two high-speed electronic- 
analogue computing instruments, and in the appli­
cation of computing techniques to the analysis of 
biophysical information. Closely associated with 
the biophysics group, also, is that engaged on 
infra-red and ultra-violet spectroscopy.

The accommodation allocated to engineering 
subjects in the new laboratories has enabled proper 
provision to be made for a number of relatively 
recent additions to the range of subjects which now 
come under the general heading of engineering ; for 
example, soil mechanics and concrete technology, 
the study of vibrations as they apply to mechanical 
engineering, and developments in electronics and 
in automatic control. Moreover, it is now possible 
to assemble together the various departmental 
collections of books to form an engineering library, 
and to provide additional drawing-office accommo­
dation. The eight rooms allotted to the Faculty of 
Engineering comprise four on the upper floor and 
four on the lower floor of the new block, these being, 
respectively, a light-current laboratory, standards 
room, the library and the drawing office, and a 
workshop, heavy-current laboratory, soil-mechanics 
laboratory, and machines and structures laboratory.

June 27, the chair

increase of 40s. a week. After receiving the Con­
federation’s claim on June 27, the Shipbuilding 
Employers’ Federation promised to give it prompt 
attention and to present its reply at a subsequent 
meeting.

LABOUR NOTES.
What is probably the largest single wage claim 

ixa the history of the trade-union movement in this 
country was presented to the Engineering and 
Allied Employers’ National Federation, in London, 
on June 26, by the Confederation of Shipbuilding 
and Engineering Unions, on behalf of male manual 
employees in the engineering industry. Prior to 
the meeting of representatives of the two organisa­
tions, the executive council of the Confederation 
met separately to decide the exact sum which 
should be claimed and which previously had been 
referred to euphemistically only as a “ substantial 
amount.” The council agreed to request an increase 
of 40s. a week for all adult male manual employees 
in the industry, and, by way of emphasis, it was 
asked that the addition should operate as from 
last Friday, June 27. Proportionate increases for 
youths would follow automatically. A separate 
claim for a “ substantial increase ” for women and 
girls employed on manual work in the industry is 
due to be presented to the employers’ Federation 
on July 17.

Another heavy wage claim, submitted on June 26, 
was on behalf of employees in the coal-mining 
industry. At a meeting in London of the joint 
national negotiating committee for the coal-mining 
industry, comprising representatives of the National 
Coal Board and officials of the National Union of 
Mineworkers, Mr. Arthur Horner, the general 
secretary of the N.U.M., asked for an increase of 5s. 
a shift all round, with corresponding increases on 
the minimum rates for underground and surface 
work, and propoi-tionate increases for juveniles. 
Mr. Ebby Edwai-ds, for many years secretary of the 
former Mineworkers’ Federation of Great Britain 
and now labour relations member of the National 
Coal Board, presided.

The union’s case in support of the wage claim was 
presented by Mr. Horner and is understood to have 
been based on advances in the cost of living and the 
effects of the recent Budget. The joint committee 
then adjourned and it is anticipated that a meeting 
between representatives of the N.U.M. and the full 
Board will be held in the very near future, but 
probably not before the annual conference of the 
union, which is due to commence on Monday next. 
As miners working five shifts in one week are paid 
for six, an increase of 5s. a shift is equivalent to a 
rise in pay of 30s. a week and it is computed that 
a wage concession of that dimension would increase 
the coal-industry’s wage bill by between 40 and 
50 million pounds per annum. Some 700,000 
mining employees are affected by the claim.

are These claims, if granted in full, and if, as is usual, 
engineering employers outside the Federation raised 
the wages of their employees by corresponding 
amounts, would affect well over 2,250,000 men, 
women and juveniles in the industry and would 
add some 250 million pounds to its annual wage 
bill. The cost of such a concession to firms belong­
ing to the Federation alone would, it is estimated, 
amount to not less than 100 million pounds. When 
presenting the case to the employers at the meeting 
on June 26, the Confederation spokesmen, led by 
Mr. Jack Tanner, the President of the Amalgamated 
Engineering Union, appear to have relied mainly 
on the advances which have occurred in the cost of 
living, on higher production in the industry, and 
on the increased profits which, they affirmed, the 
industiy is making. According to a statement 
issued after the meeting, the Federation represcixta- 
tives undertook to give careful consideration to the 
Confederation’s claim and to arrange for a further 
joint meeting at a mutually-convenient date in the 
near future. The Confederation asked that the 
reply from the employers should be delivered before 
its annual conference, which has been arranged to 
take place during the second week in August.

Dissatisfaction at the alleged lack of progress 
in connection with negotiations on their claim for 
an increase in their wages, continues to be shown 
by overmen and shotfirers in the North Eastern 
Division. At a meeting in Barnsley, on June 26, 
the executive committee of the Yorkshire branch 
of the National Association of Colliery Overmen, 
Deputies and Shotfirers approved of instructions 
being given to the members of the Association that 
they should adhere to the five-day week agreement. 
It was stated subsequently that this decision was a 
form of protest against the “ slowness ” of the 
National Coal Board in meeting the Association’s 
wage demands. Strict compliance with the agree­
ment by the six thousand members of the Associa­
tion would result in a substantial reduction of coal 
production and in a loss of earnings to other sections 
of mining employees.

On the following day, June 27, representatives of 
the Confederation presented a parallel claim, to the 
Shipbuilding Employers’ Federation, for increased 
wages for men and juveniles employed in manual 
occupations in the shipbuilding and ship-repairing 
industries. There was, however, no mention of 40,?. 
a week. The Coxxfederation asked, instead, only 
for a “ substantial increase ” tor the shipyard 
employees. In this connection, it was not without 
interest that, while the case for the engineers was 
presented by Mr. Jack Tanner, whose union had 
passed a resolution in favour of a demand for an 
increase of 40s. a week being requested, the union 
side, in the case of the shipyard employees, was led 
by Mr. E. J. Hill, the general secretary of the 
United Society Boilermakers and Iron and Steel 
Shipbuilders. * Air. Hill was among the Con­
federation’s representatives when the engineers’ 
claim was delivered, and Mr. Tanner was among the 
officials who supported Mr. Hill when he presented 
the claim for the shipyard employees.

There had been some divergence of views among 
the unions concerned in the engineering claim as 
to the wisdom of requesting so large an increase as 
40s. a week. Some of the unions belonging to the 
Confederation, of which there are at present 38, 
put forward alternative suggestions, among them 
being a claim for 30s. a week, and a claim for an 
increase of 6d. an hour. Other affiliated unions 
would have preferred that the claim should have 
been for a “ substantial amount ” only, without 
mentioning a specific figure. So far as the claim 

behalf of shipyard employees is concerned, 
there appears to have been a feeling in some sections 
of the unions concerned that profits in the shipbuild­
ing and ship-repairing industries have not reached 
such heights as to justify a claim for an all-round

At the opening ceremony on
taken by the Principal of the College, Sir 

William Halliday, M.A., who was supported by 
the Dean (the Rev. Canon E. S. Abbott, M.A.) and 
by Professor J. T. Randall, F.R.S., Wheatstone 
Professor of Physics, and by Professor S. J. Davies, 
D.Sc.(Eng.), MJ.Mech.E., the present holder of the 
chair of mechanical engineering. The Principal 
introduced Lord Cherwell, who, in his address, 
expressed the view that the engineering laboratories 
were possibly even more important than those 
devoted to pliysics, because increased exports were 
vital to the interests of the nation and the only way 
to increase exports (“ short of working longer hours,” 
he added) was to improve productivity, which was 
a matter for engineers. He hoped that, in due 
coxxrse, Britain would possess a research centre 
analogous to the Massachusetts Institute of 
Technology, but there would still be a real need for 
the university laboratories. The nation stood in 
great need of more technologists and engineers and 
he hoped that there would soon be a great outflow 
of both from the new laboratories. Lord Cherwell 
then declared the laboratories open.

Professor Randall, in proposing a vote of thanks 
to Lord Cherwell—which was carried by acclama­
tion-observed that the King’s College engineering 
laboratories were considerably older than those of 
the University of Oxford, which Lord Cherwell 
represented, and had a record of which the College 

very proud. Professor Davies, in seconding 
the vote of thanks, said that it was often asserted 
that the nation needed more technologists who were 
also educated in the humanities ; in King’s College, 
however, the humanities were well looked after.

was

Arbitration has now been arranged for the closed- 
shop dispute between Durham County Council and 
the joint emergency committee of the professions. 
It was announced in London on Monday last that 
the Minister of Labour and National Service, Sir 
Walter Monckton, Q.C., had appointed Sir John 
Forster, Q.C., President of the Industrial Court, to 
be chairman, and Professor D. T. Jack and Mr. 
J. W. Bowen as members, of the board of arbitration 
which has been set up to inquire into the dispute. 
Professor Jack is the chairman of a number of 
wage councils and has acted on many occasions as 
an arbitrator in industrial disputes. He is Professor 
of Economies at Durham University. Mi1. Bowen 
is a former chairman of the London County Council.

Some 400,000 workpeople in the United Kingdom 
received increases in their weekly full-time rates of 
wages during May. These increases amounted to a 
total of 132,0001. a week net, according to the 
Ministry of Labour Gazette for June. The principal 
increases affected workpeople employed in unlicensed 
places of refreshment, retail meat distribution and 
brickmaking in England and Wales, but persons in 
a wide variety of other employments were also 
among those who benefited, and these included 
juveniles engaged in the shipbuilding and ship­
repairing industry. During the first five months 
of this year, 4,509,500 workpeople received increases 
in their weekly wage rates, amounting, in all, to 
over 1,795,9001. net.

onwas
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LOCOMOTIVE TESTING AT SWINDON.
Fig. 1. IMPROVED FRONT-END. Fig. 3. STEAM-AIR-COMBUSTION CYCLE OF BOILER.
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of prime mover this is not difficult; in the Diesel 
engine, for instance, the fuel rate for each notch 
position is automatically governed within fine limits. 
The steam locomotive, however, has a boiler which 
can act as a large heat reservoir between the furnace 
and the cylinders. Although constant speed on 
the testing plant facilitates the maintenance of a 
constant steam demand, other measures have to 
be taken to ensure holding a precise balance between 
the rates of combustion and evaporation during a 
test.

power as a function of coal consumption. A loco­
motive having a grate area of 27 sq. ft. may have a 
practical evaporative range of 6,000 to 24,000 lb. 
of steam per hour and a speed range up to 80 m.p.h. 
To cover such a wide field by constant-speed tests is 
a lengthy process. Special apparatus and technique 
were developed at the Swindon plant wnich enable 
testing to be carried out at variable speed while 
maintaining constant rates of evaporation and 
combustion as in constant-speed tests. This has 
the great advantage that, during a single test at a 
fixed rate of evaporation, power over the complete 
speed range can be directly related to steam con­
sumption, and steam consumption to coal con­
sumption. The whole field is easily covered by 
repetition at other rates of evaporation.

The special apparatus is a steam-flow indicator 
which makes use of the blast-pipe orifice as a 
metering device ; this is shown diagramatically in 
Fig. 5. In order to avoid inaccuracies due to false 
heads caused by condensation, and to enable 
indications to be given at points remote from the 
locomotive, a balanced pressure system is adopted. 
Into a pipe, which is closed at one end and opens 
into the blast pipe below the orifice at the other, 
air at low velocity is allowed to infiltrate. Excess 
air mixes with the exhaust steam so that the air in 
the pipeline is virtually at the same pressure as 
the steam below the orifice. Manometers are 
placed in the pipeline to measure the pressure, 
which is thus equal to the differential pressure 
across the orifice and therefore a function of the 
rate of steam flow through the cylinders.

In use, an indicator on one of the manometers is 
fixed at a predetermined pressure. Cut-off by the 
dri ver and speed at the control table are together 
altered in such a way that the meniscus of the 
mercury in the manometer is maintained at the
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LOCOMOTIVE TESTING 
AT SWINDON.

Locomotive testing consists, broadly, of proving 
the draught arrangements for efficiency and maxi­
mum evaporative capacity; establishing the 
relationship between coal rate, steam rate and power 
at the cylinders and drawbar; and determining 
the operating characteristics of the locomotive with 
respect to range and efficiency. This article gives 
an outline of the methods used at the Western 
Region testing station of British Railways at 
Swindon and on the road.

For this purpose, a procedure known as the 
Summation of Increment Method, illustrated in 
Fig. 4, was evolved at the Swindon plant; it has 
since been widely applied in stationary and road 
tests in this country.* It requires no special 
equipment. The coal is placed at the disposal of 
the fireman in quantities or increments of equal 
weight, the increment being of such a weight 
that four to seven minutes are required for its con­
sumption. Water level in the boiler has to be 
maintained to a set mark on the water gauge 
throughout the test period. When one coal 
increment is finished and the next increment is 
commenced the time is noted, and the water 
injected during the consumption of the increment 
is observed at the same instant. The summations 
of increments of coal fired and water injected are 
each plotted against elapsed time as the test pro­
gresses. It must be possible to draw fair straight 
lines through each of the plots for the test to be 
valid; the slopes of the lines are considered to 
establish the coal and water rates for the test.

One of the prime objects of testing is to express

Stationary-Plant Tests.
The capacity of the locomotive is limited either 

by a point at which the combustion-steam-air 
cycle breaks down through failure of the air supply 
(the “ front-end ” limit) or by the limiting rate of 
combustion (the grate limit). Generally, the former 
is the operative limit. An endeavour is always 
made at the testing-plant stage to provide the 
locomotive with efficient draughting arrangements 
so that the two limits are brought as near together 
as possible. At the Swindon plant, the chimney 
is designed as an ejector cone, as shown in Fig. 1, 
above. Manometer connections in the chimney 
give draught characteristics similar to those shown 
in Fig. 2. A typical diagram of a combustion- 
steam-air cycle, when self-cleaning plates are fitted 
in the smokebox, is shown in Fig. 3.

Neither the coal rate nor the steam rate can be 
precisely measured unless each is held sensibly 
constant over a fairly long period. With some forms

* The application of this method at the Rugby 
Locomotive Testing Station was described in 
Engineering, vol. 171, page 631 (1951).
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first produced at Swindon. About 1,000 indicator 
cards are used in the construction, each one 
having been related directly to steam and coal 
rate, without adjustment. It is a key diagram, 
from which many useful relationships may be 
worked out; one of the most interesting of these is 
the cylinder thermal efficiency, as shown in Fig. 13.

In this outline of testing methods, reference has 
only been made to the direct measurements. 
Assessment of heat absorption is, of course, made 
indirectly from gas and coal analyses and gas 
temperatures; Fig. 3, obviously, could only have 
been prepared with the help of the indirect measure­
ments. Such measurements, together with draught 
measurements at various points in the boiler, play 
an important part in the control of conditions during 
a test.

Indicated Horse-Power x 100 tractive effort, which is proportional to
. . . effective pressure, plotted against speed for six
level of the fixed pointer. It is usually arranged variable-speed tests of a series, with plots of observed 
that alterations in speed take place in steps of cut-offs, from which it will be seen that there is no 
about 5 miles an hour. At each step, indicator difficulty in representing the results by fair curves, 
cards are taken by high-speed indicators, care b(*ing The coal rates which correspond to the steam rates 
taken that the reading of pressure shown by the are those shown in Fig. 7.
manometer is exactly opposite the fixed mark when The next step in defining the complete charactcr- 
this is done. During the progress of the test, the istic is an interesting one. Taking a number of 
summations of increment plots of coal and water ordinates of speed on Fig. 8, values of indicated 
consumption are made, as already described. Fair horse-power are calculated from the curves of 
straight lines can invariably be drawn through the tractive effort and are plotted against the 
points thus plotted and it is the slopes of these lines sponding steam rates in diagrams, of which Figs. 9, 
and not the pressure indicators which determine the 10 and 11 are typical. Cut-offs are also plotted 
coal rates and the steam rates for the test. Actually, against indicated horse-power in these diagrams. 
1 ig. 4 refers to a variable-speed test, not a Through the points thus obtained on each diagram, 
constant-speed test. The law for the meter, which fair curves can be drawn ; the steam rate-indicated 
varies with each arrangement, is always found from horse-power curves arc recognisable as Willans 
the mitiai tests, but this is used only for estimating, lines for governing by variation in cut-off (Willans’s 

The principal boiler relationships are clearly straight-line relationships for throttle governing 
defined by these methods, as typified by Fig. 6, on arc also produced for partial-regulator working), 
page 25, of boiler efficiency, and by Fig. 7, above, of These diagrams illustrate the importance of knowing 
evaporation. The variable-speed system of testing the steam rate when taking indicator cards, 
also shows that the combustion-steam-air cycle of From diagrams such as Figs. 9, 10 and 11, indi- 
the boiler is not affected by engine working (except 
in the case of some two-cylinder engines when 
disturbing forces destroy the fire-bed at high speed).
Fig. 8, on this page, shows cylinder, or indicated.

(931.H.) mean

corre-

CONTROLLED ROAD TESTING.

The operating characteristics of the locomotive 
cannot be finalised from the stationary-plant tests, 
since the dynamometer of a testing plant cannot 
account for the aerodynamic and frictional losses 
always associated with the movement of vehicles 
over the permanent }vav. To obtain the operating 

cated horse-power values and cut-offs are read for characteristics, a method known as the controlled 
a number of steam rates, and from these the diagram road-testing system has been evolved from the 
of indicated horse-power characteristics, Fig. 12, variable-speed testing system employed at the 
opposite, is constructed. This form of diagram was | Swindon testing plant. It consists of running the
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Fig. 13. CYLINDER THERMAL EFFICIENCY.Fig. 12. INDICATED HORSE-POWER CHARACTERISTICS.
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figure that, in respect to steam, rate and speed, the 
indicated horse-power obtained on the road test 
agrees very closely with that obtained on the 
stationary-plant trials. Reference back to Rigs. 6 
and 7 will show that boiler relationships obtained 
on the road tests also agree with those obtained on 
the stationary-plant trials. The lower effort line 
of Fig. 15 gives the equivalent drawbar effort 
measured during the road test by the dynamometer 
of the car. The vertical difference between the 
indicated and drawbar effort lines represents, of 
course, the locomotive resistance. A few controlled 
road tests at various rates of evaporation easily 

the operational range of the locomotive and

(Bji.u.y

locomotive with normal loads at constant rates of 
evaporation and combustion, to which the power at 
the drawbar, as measured by a dynamometer car 
(which is the vehicle next behind the locomotive) is 
referred.

Control over the rate of steam demand (and there­
fore over the rate of evaporation) is obtained by 
adaptation of the flow indicator, in conjunction with 
the summation of increments method of control 
over the rate of combustion, as already described. 
Control is entirely in the hands of the driver, who, 
with full or partial regulator opening, as may be 
previously decided, adjusts the cut-off so that, 
whatever the speed, the flow indication of his 
manometer is kept against a pre-set mark. This is 
under constant surveillance from the dynamometer 
car, where another manometer is carried.

The fireman takes coal from a partitioned-off part 
of the shovelling plate of the tender, into which 
coal increments are tipped as required from 
previously-weighed bags. An observer in the cab 
signals this operation to the car, where the time is 
noted and the feedwater injected up to that moment 
is read from a water meter. Overflow from the 
injectors is led to a self-discharging tank, which 
automatically signals the discharge of a known 
amount to the dynamometer car. The slopes of the 
straight lines, which must be drawn through the 
points plotted on the summations of increments 
graph on all valid tests, establishes the values of

the mean rates by direct measurement. A constant 
water level must also be maintained, as on the 
stationary-plant tests. Indicator cards are taken 
during the tests, care being observed to take cards 
only when the manometer level is opposite the 
pre-set mark; a manometer is fitted in the 
indicating shelter for this purpose. The running 
of one of these tests is shown diagrammatically in 
Fig. 14.

This set of diagrams provides an example of a 
test at constant evaporation under conditions giving 
approximately the most economical coal con­
sumption. The test was carried out on May 31, 
1951, using the Western Region dynamometer car. 
The calorific yalue of the Markham coal, as fired, 
was 14,470 B.Th.U. per pound, and only the live- 
steam injector was used. The load consisted of 
15 coaches, weighing 459 tons. The steam demand 
was 14,300 lb. per hour, the coal rate 1,560 lb. per 
hour (or 57-6 lb. per square foot of grate area per 
hour), the mean admission-steam temperature 
580 deg. F., the mean feedwater temperature 
54 deg. F., and the boiler efficiency 81-3 per cent. 
The regulator was kept fully open throughout; 
the cut-off is shown in the diagram. Over the 
length of track marked XX in the diagram the 
brake had to be applied owing to a temporary 
permanent-way speed restriction.

Fig. 15 shows the results of power measurements 
on one of these tests. It will be noted from the

cover
make possible the production of the drawbar 
characteristics of the locomotive as shown in 
Fig. 16, on page 28, in which the contour lines 
indicate constant thermal efficiency per cent., and 
the cut-offs shown relate to maximum steam-chcst 

Bcdwas coal with a calorific value of
Locomotive

pressure.
13,970 B.Th.U. per pound was used, 
resistance shows some variation with wind force 

In producing the final character-and direction, 
istics, it is the practice to standardise resistance for a 
wind velocity of 10 m.p.h.

The contours of efficiency clearly indicate that 
there is a tractive-effort line for the most efficient 
performance of the locomotive ; further examina­
tion, however, will show that there is a wide margin 

each side of this line, within which there is no 
significant difference in efficiency. Observational
on
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Fig. 16. DRAY/BAR CHARACTERISTICS. Fig. 17. DRAWBAR EFFORT FOR DIESEL-ELECTRIC LOCOMOTIVE.28r 2225515 Rated T.E.
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trials on normal services often follow the testing- 
plant tests and controlled road tests. These 
yield, on analysis, valuable information in respect of 
the efficient use of fuel and of the use of the most 
efficient operating range of the particular locomotive 
class.

Although this outline has been confined to the 
testing of steam locomotives, the Western Region 
dynamometer car is fully equipped for the testing of 
gas-turbine and Diesel locomotives on the con­
trolled road-testing system. A drawbar-effort 
characteristic of a Diesel-electric locomotive, 
obtained from trials on a revenue-earning service, 
is reproduced in Fig. 17, herewith.

1950, Glossary of Aeronautical Terms, is arranged 
under ten classified headings—aeronautics (general), 
general motion of aircraft, structures, aerodynamics, 
heavier-than-air aircraft, rotorcraft, lighter-than-air 
aircraft, power plant, propellers and auxiliary services. 
Within these classified headings, the English words are 
arranged alphabetically, which is likely to he more 
helpful to the French than to the British reader. The 
classified arrangement, also, is less convenient than a 
purely alphabetical list. The proportions of the space 
assigned to the various sections are not well balanced; 
of the 36 pages of the book, six are devoted to lightcr- 
than-air aircraft, and less than two to the auxiliary 
services which contribute so much to the modern aircraft.

CONTRACTS.
During May the British Electricity Authority placed 

contracts for equipment for power stations, transforming 
stations and transmission lines, amounting, in the 
aggregate, to 4,781,4031. The principal contracts 
include two 180,000 lb. per hour boilers for Woolwich 
power station, with John Thompson Water Tube 
Boilers Ltd. ; coal-handling plant, coal cranes and 
ash and dust handling plant for Marehwood power- 
station, near Southampton, the first item with John 
Thompson (Wolverhampton) Ltd., the cranes with 
Stothert and Pitt Ltd., and the third item with 
Babcock and Wilcox Ltd. ; two 540,000 lb. per hour- 
boilers for Tilbury power station, with John Thompson 
Water Tube Boilers Ltd. ; six boiler-feed pumps for 
Castle Donnington power station, near Derby, with 
Mather and Platt Ltd. ; two electrostatic precipita­
tors for Dralcelow power station, Burton-on-Trent, with 
the Sturtevant Engineering Co. Ltd. ; 132-kV
2,500-MYA switchgear for Carmarthen Bay power- 
station, Burry Port, with Ferguson, Pailin Ltd. ; 
circulating water pmnps for Stella South power station, 
near Newcastle-upon-Tyne, with Gwynnes Pumps Ltd. ; 
three 150,000 lb. per hour boilers for Blackburn power- 
station, with Simon-Carves Ltd. ; 66-kV, 11-kV, and 
auxiliary cables from Fulham to Wandsworth and from 
Norroy-road to Roehampton, with British Insulated 
Callender’s Cables Ltd. ; 132-kV overhead line mater­
ial from Nursling to Velmore, Hampshire, with W. T. 
Henley’s Telegraph Works Co. Ltd. ; and 3,500- 
MVA 132-kV switchgear for Slough (New Denham) 
substation, with A. Reyrolle & Co., Ltd.

The South Durham Steel and Iron Co. Ltd., has 
received an order for large-diameter steel pipe from 
the Basrah Petroleum Co., an associate of the Iraq 
Petroleum Co. The contract is for the manufacture 
of 80 miles of 24-in. pipe, weighing 17,000 tons, at 
a cost of over 900.000Z. The pipe is to be laid next 
year from the Zubair oilfields in Southern Iraq, which 
came into production in December, 1951, to the port 
of Fao, near Basrah, on the Persian Gulf.

Harland & Wolff Ltd., are to supply to the Middle­
sex County Council a gas-turbine air-compressor plant of 
approximately 1,000 h.p., at an inclusive cost of 39,9001. 
The turbine which is to be designed to operate on methane 
gas obtained from the digestion of sludge and also on 
dual fuel (oil and methane), will be installed at the 
Mogden Works, Isleworth, of the Council’s West Middle­
sex main-drainage undertaking. The air compressor 
will be of the two-shaft open-cycle type, delivering 
25,000 cub. ft. of free air per minute at a pressure of 
7 4 lb. per square inch, for the operation of the aeration 
tanks of the activated-sludge plant.

Furness Shipbuilding Co., Ltd., Haverton Hill-on- 
Tees, are to build two tankers, each of 24,000 tons 
deadweight carrying capacity, for Progressive Invest­
ments Ltd.

The Marconi International Marine Communi­
cation Co. Ltd. Chelmsford, Essex, have received 
an order for the provision and installation of marine 
radio and navigational-aid equipment for the 7,850-ton 
bauxite and oil-carrying vessel now under construction 
at the shipyard of the Burntisland Shipbuilding Co., 
Ltd . for Saguenay Terminals, Ltd., Montreal, Canada.

Water Engineer's Handbook, 1952.
The Colliery Guardian Company, Limited, 30 and 31,
Furnival-street, London, E.C.4. [Price 18s., including
postage.]

This useful reference book, now in its 20th year of 
publication, comprises as its main features a directory 
of all the water undertakings in the British Isles (more 
than 1,900 in all), listing the chief officers, the 
and limits of supply, the character of the water and 
details of treatment, capital expenditure, etc.; and 
statistics of the populations and areas served, the 
consumptions, storage capacities, length of mains, and 
rateable values. A further section lists the water 
supply authorities in terms of the hardness of the 
water supplied to consumers. There are also lists of the 
water undertakings’ managers, consulting engineers, 
etc., particulars of the various River Boards and 
Catchment Boards, and of the Government depart­
ments concerned with water supply. We would sug­
gest that, in future issues, the inclusion of some 
particulars of the pumping plant operated by the 
various undertakings—steam engines. Diesel-driven 
or electrically-driven pumps—would be appreciated 
by many users of the Handbook.

ANNUALS AND REFERENCE BOOKS.
Lexicon of Terms Used in Connexion with International 

Civil Aviation. • English-French-Spanish.
International Civil Aviation Organisation, Interna­
tional Aviation Building, 1080, University-street, 
Montreal, Canada. [Price 1 dol.]; and H.M. Sta­
tionery Office, York House, Kingsway, London, W.C.2. 
[Price 6s. 10cZ.]

Although primarily for use in connection with the 
work of the International Civil Aviation Organisation, 
this volume, prepared by the secretariat of the Organisa­
tion, will be useful to a much wider circle because 
of the list of selected abbreviations and notations for 
units and parameters contained in one of its appendixes, 
which provides a valuable guide to many of the alpha­
betical mysteries that are encountered so frequently in 
aviation literature. The main body of the book 
comprises a vocabulary of some 2,500 entries, in 
English, with their French and Spanish equivalents. 
Definitions of some of the entries are also given in 
English. In addition to aeronautical terminology it 
covers certain aspects of aeronautical cartography, 
communications, and meteorology. It is intended, 
in the future, to produce French and Spanish editions. 
In the foreword it is stated that the present edition, 
which is incomplete and, to some extent, tentative, 
“ should be regarded as a nucleus, to be gradually 
expanded into a comprehensive aeronautical vocabulary 
in the three languages of the Organisation.”

sources

Ship and Boat Builder Annual Review, 1952.
John Trim deli (Publishers), Limited, Temple Chambers,
Temple-avenue, London, E.C.4. [Price 30s.]

A new reference book must be expected to pass 
through a transitional format before its appearance 
and arrangement become more or less established 
by the experience of publishers and users ; which 
may be the reason why the volume under review bears 
on the cover the title quoted above, and, on the title 
page, that of Ship & Boat Builder Year Book, 1952. 
The various lists and indexes, directories, relevant 
British Standards, etc., appear as before, and are 
supplemented by a number of special articles, some on 
rather unusual subjects—for example, that of Mr. 
R. P. Woods, of the Timber Development Association, 
on “ Searching for Substitute Timbers.” A review of 
“ The State of the Industry ” is contributed by Mr. 
A. E. K. Rodgman, President of the Ship and Boat 
Builders’ National Federation; and Mr. R. V. B. 
Blackman, A.M.Inst.N.A., the editor of Jane's Fighting 
Ships, is the author of an informative survey of the 
increasing use that is being made by the British and 
United States navies of small high-speed craft for 
minesweeping and other coast-defence duties.

English-French Vocabulary of Aeronautical Terms.
Prepared by M. Chalmette. Bunhill Publications,
Limited, 12, Bloomsbury-square, London, W.C.l.
[Price 4s.]

An inexpensive and well-arranged Frcnch-English 
vocabulary of modern aeronautical terms, which are 
not always to be found in the more comprehensive 
technical dictionaries, would be a useful addition to the 
aircraft engineer’s bookshelves. Unfortunately, the 
manner in which the volume under review has been 
presented has placed serious limits on its usefulness to 
British users, most of whom probably require such 
reference books for the purpose of understanding 
articles published in the French technical Press, or 
French aeronautical trade publications. The present 
vocabulary, which is based on British Standard 185-
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manufacturing trade association were officially 
encouraged to inform one another of their technical 
improvements. This undoubtedly blunted the edge 
of competition between them in research. More­
over, while with us co-operative research was 
common, there was no corresponding arrangement 
in the United States. On the other hand, there were 
in America research organisations which would 
accept contracts on a cost basis from individual 
manufacturers for specified researches; he felt 
strongly that this type of activity would meet the 
needs of industry in this country to an increasing 
extent.

MOBILE LOADING PLATFORM.
LANSING-BAGNALL, LIMITED, BASINGSTOKE.

The Heating Load.
At a meeting held on Monday afternoon, a paper 

on “The Cooking, Water Heating and Comfort 
Heating Loads of an Integrated Electricity Supply 
System ” was presented by Mr. It. Y. Sanders. He 
said that between 1920 and 1950, the consumption 
of electricity for domestic purposes had risen from 
300 million to 15,000 million kWh per annum, 
while the load factor of the domestic load had 
increased from 12-5 per cent, to 32 per cent. 
Between 1939 and 1946, the percentage of con­
sumers using comfort heaters had doubled. Close 
analysis, however, showed that most of these 
heaters were used in a manner generally acceptable 
to the supply authorities. In fact, the majority 
were employed to provide short-time intermittent 
heating, an application which conserved the national 
fuel resources and improved the load factor of the 
supply system.

The contribution of domestic comfort heating 
to the peak load on a winter’s morning of average 
severity was probably only some 4,500 MW. This 
had to be compared with a total installed capacity 
of 50,000 MW, 15,000 MW of which was accounted 
for by electric fires. Even in extremely cold weather, 
the contribution did not exceed about 5,000 MW. 
If this morning heat load could be eliminated, the 
load factor would be much improved, while its 
impact would be much reduced if display and shop 
window lighting were freed and the system, there­
fore, reverted to an afternoon peak.

Discussing the price policy of the industry, the 
author said that simplification and standardisation 
of methods of charge were required by the 1947 
Act. For domestic* consumers this had meant a 
conventional two-part tariff or a variable-block 
tariff with the floor area or number of rooms deter­
mining the fixed part of the tariff or the basic units. 
Such tariffs had attracted criticism from outside the 
industry because the fixed charge was not related 
to the consumers’ peak demand on the system and 
because the low follow-on rate was alleged to be an 
encouragement to extravagant use. Theorists, 
however, failed to recognise that tariffs offered by 
a public service had to be a compromise between 
the cost of supply, the cost of actually recovering 
these costs and the preference of the consumer as 
to the method by which the costs of supply should 
be collected from him. Critics, who contended 
that the small consumer should be charged on a 
basis of his contribution to the system peak, forgot 
the cost of metering and the relatively slight 
relationship between the costs of supply and the 
contribution of the individual consumer to the 
system demand. They also forgot that tariffs had 
to influence future demand as well as to cover present 
costs. Diversity, too, was completely ignored. 
When the low running charge component of tariffs 
was attacked, the increase in industrial running 
charges was contrasted with the relatively stable 
domestic charge. The great improvement in the 
load factor of the domestic load and the correspond­
ing decrease in the industrial load factor were, 
however, forgotten.

In conclusion, it was claimed that the develop­
ment of the cooking, water-heating and comfort- 
heating loads had improved the characteristics of 
the load on the system as a whole, had enabled 
industrial supplies to be given more cheaply than 
would otherwise be the case and had conserved 
national fuel resources.

BRITISH ELECTRICAL 
POWER CONVENTION.

MOBILE LOADING 
PLATFORM.

The fourth British Electrical Power Convention 
was held at Bournemouth from Monday, June 16, 
to Wednesday, June 18, under the presidency of 
Mr. P. V. Hunter. Compared with former meetings, 
the time occupied by the Convention was reduced 
to two and a half days. Nevertheless, 12 papers, 
in addition to the presidential address, were con­
sidered, of which seven dealt with the influence of 
research on various branches of the industry. The 
attendance was well up to the standard of previous 
years. The first meeting was held in the Town Hall 
on Monday morning when a civic welcome to the 
Convention was given by the Mayor, Alderman 
H. A. Benwell.

The accompanying illustration shows a mobile 
loading platform designed to expedite the transfer 
of goods between road vehicles and railway wagons 
by power pallet trucks, recently introduced by 
Messrs. Lansing-Bagnall, Limited, Kingsclere-road, 
Basingstoke, Hampshire. The platform consists of 
a four-wheel trailer, provided with a tow bar, and 
carrying two platforms hinged together. Each 
platform can be raised or lowered by a crank handle 
operating a screw jack and a linkage system. The 
platform at the rail-wagon end is 6 ft. square, and 
remains horizontal throughout its range of vertical 
movement, from 3 ft. 91, in. to 5 ft. 3| in. above the 
ground level. The other platform, which pivots 
about the hinge, is 10 ft. long and 6 ft. wide, and at 
the road-vehicle end, has a range of vertical move­
ment from 3 ft. 1 in. to 4 ft., so that it forms an 
inclined ramp. At the rail-wagon end are three 
hinged flaps, which can be used as bridge plates 
when the platform is in use. A single hinged bridge 
plate is provided at the road-vehicle end.

In operation, the trailer is placed so that the 
horizontal platform is in line with the doorway of 
the railway wagon. The height of the platform is 
adjusted and one of the hinged flaps is lowered to 
form a bridge plate. The parking brake is then 
applied. The other two hinged flaps at the wagon 
end form safety guards. The road vehicle is backed 
up to the ramp, the height of the latter is adjusted 
and its bridge plate is lowered. The loads can then 
be transferred directly between the road vehicle 
and the rail wagon by a power-operated pallet 
truck. The loading platform can also be used for 
unloading railway wagons in goods yards without 
the necessity for shunting the wagons up to a plat­
form, and for conveniently transferring loads from 
long distance vehicles to local delivery lorries.

Presidential Address.
The President then delivered an address in which 

he took the basic organisation of the industry as 
his main theme. There were, he said, some 55,000 
separate manufacturing establishments in this 
country, of which, it was surprising to find, no less 
than 50,000 employed less than 250 persons. What 
was more remarkable was that there appeared to 
be no tendency for the proportion of such smaller 
establishments to shrink. This was due largely to 
the friendly relationship which existed between 
the owner-managers and their workpeople. This 
relationship was a vital factor in industry, for the 
progressive widening of the gap between manage­
ment and workpeople, which derived from great 
size and complexity of organisation, was to a large 
extent responsible for the indifference and apathy 
so apparent to-day.

Many managements, including those of the 
nationalised industries, were reluctant to foster the 
interest of workers in their business because they 
feared invasion by trade unions of their own sphere 
of activity. This fear was groundless, since the 
true mission of the unions was to urge maximum 
production on the management and to induce the 
latter to give the proper share of the proceeds to 
the workers. Probably the goodwill and interest 
of the workers in an organisation would result in 
between 10 per cent, and 30 per cent, more output 
than that of an indifferent team. Unfortunately, 
the Inland Revenue heavily penalised the rewards 
of such extra output; he thought that earnings 
above the standard weekly rate should be free of tax.

Productivity teams had visited America to see 
whether there was anything in that country’s prac­
tices which, if adopted, would help us to overcome 
our difficulties. Any idea that American techniques 
could be transferred to this country on a large scale 
was visionary. Greater availability of electric 
power was one factor and the much larger home 
market was another. It was often suggested that 
American manufacturers were more research- 
conscious than those in this country. This was 
partly the result of the economic conditions in the 
United States. In Great Britain the members of a

Electronics Course at Harwell.—Applications 
are invited by the Atomic Energy Research Establish­
ment, Harwell, from physicists and electronic engineers 
holding a degree, or equivalent qualification, who wish 
to attend a specialised course on the design, use, and 
maintenance of electronic instruments used in nuclear 
physics, radio-chemistry, and in work with radio­
isotopes. The course to be held at the Isotope 
School, Harwell, from Monday, July 14, to Friday, 
July 18, and will comprise lectures and practical work 
concerned with counters, direct-current and pulse 
amplifiers, coincidence units, scalers and ratemeters. 
The lecturers and demonstrators will be specialists 
from the Atomic Energy Research Establishment. 
The Isotope School is outside the security fence and the 
subjects will be entirely unclassified. The fee for 
the course is 121. 12s. Living accommodation, at 
Buckland House, near Faringdon, one of the senior 
staff hostels of the Establishment, together with trans­
port, and morning and evening meals, will be provided 
at a charge of 7 guineas. Application forms for the 
course may be obtained from the Electronics Division 
of the Establishment, Harwell, near Didcot, Berk­
shire.

Domestic Water Heating and Cooking.
The second paper to be presented was on 

“ Domestic Electric Water Heating,” and was read 
by Mr. C. H. Smith. In this, the author surveyed 
the numerous applications of electricity to domestic
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in the coal which was used for the heating of houses. 
What was required for this purpose was simply the 
ratio of the heat content of the coal to that of the 
gas and coke which it yielded. That was about 
55 per cent. The average heating service in British 
homes could be provided better by electricity than 
by any other single method.

Mr. J. I. Bernard said that 12 kWh of electricity 
would give the same cooking service as one therm 
of gas. The gas industry claimed to get 75 therms 
of gas and 10 cwt. of coke by carbonising one ton 
of coal, so that allowing 1-| lb. of coal burnt at the 
power station per kilowatt-hour, it meant that lOf 
cwt. of coal burnt at the power station would give 
the same service as a ton of coal carbonised at the 
gasworks, which were left with 10 cwt. of coke to 
dispose of.

Mr. J. S. Warren emphasised the point that 
electricity was more efficient for short-period and 
intermittent heating than other methods and that 
electric fires and heaters, when properly used, 
made far less contribution to the peak than was 
supposed. Miss M. V. Griffith agreed with the 
author that such methods as floor heating were of 
value because of their inherent storage. She was 
surprised that no speaker had mentioned the heat 
pump, which transformed electric heating from a 
low capital cost high running cost method to one 
of high capital cost and low running cost. This at 
once brought electricity into the picture for base­
load space and water heating. By attending to 
the heat insulation jtf a house 0-5 watt per cubic 
foot would be sufficient for background heating.

Mr. J. F. Field pointed out that one great virtue 
of gas was that it could be stored. It was possible 
to make gas and electricity simultaneously and their 
integration seemed to be indicated. At the moment, 
the British Electricity Authority bought 37 million 
tons of coal a year and threw away the heat equiva­
lent of 25 million tons in heating up rivers and 
cooling towers. As long as it did this it would be 
in a vulnerable position.

Summing up, Mr. C. T. Melling said that the 
supply industry must safeguard its cooking, water- 
heating and comfort-heating loads, otherwise 
consumers would be subjected to considerable rises 
in charges. Moreover, in the near future, there 
would be a great increase in the industrial load 
which must be balanced by an improvement in the 
domestic load. It would be false economy to 
condemn the people who would occupy the new 
houses to use old-fashioned methods. The present- 
day electric cooker consumed no more coal than 
the modern gas cooker and much less than the old 
black gas cooker, of which some six million were 
still in use. There were also nearly ten million 
old-fashioned coal fires, which were much less 
economical than an electric fire.

In the evening, a reception was held at the Pavilion 
by the Mayor and Mayoress of Bournemouth.

High-Performance Dielectrics.

water heating and described in detail much of the 
apparatus available for this purpose and its operating 
characteristics. It was claimed that the electric 
water heater, when properly applied, was the best 
of all current-using devices in terms of electricity 
consumed in relation to incidence on peak load.
In a third paper, Mr. J. A. Fraser dealt with 
“ Electric Cooking and its Advantages.” These 
advantages were convenience and cleanliness ; the 
fact that there were no products of combustion ; 
the ease with which both automatic and hand 
controls could be fitted ; and the convenience of 
indicator lamps. The author produced evidence 
to show that Gas Board officials realised the advan­
tages of electric cooking. Yet the cooking load was 
being lost and a firm official reply was, therefore, 
necessary to the many irresponsible statements 
that had been made by gas and solid fuel interests.

Electric Heating Requirements.
In the fourth paper on “ Electricity in Domestic 

Heating,” Mr. R. Berry examined the heating 
requirements of the average home, in an attempt to 
determine a method of meeting them which would 
ensure the best use of the national fuel resources, 
with due regard to other factors affecting the 
national economy. After drawing a distinction 
between continuous and intermittent heating, he 
suggested that there were four main factors to be 
taken into consideration in heating the home: 
air temperature, radiation, air change and humidity.
He discussed the first point at some length and 
said it had been suggested that the ideal to be aimed 
at wras an air temperature of about 55 deg. F.,

* with a high rate of air change and sufficient radiation 
to prevent chilling.

Background heating was required in this country 
for about five months in the year and details were 
given of the appliances available to provide this.
The dual problem of domestic heating and coal 
conservation was illustrated in a series of tables 
in which figures for the fuel consumed, working 
efficiency, coal economy, efficiency and running 
cost of a number of appliances for different periods 
and rates of heating were set out. These tables 
showed how the use of electricity for heating became 
more advantageous as the length of the period was 
shortened or the heat input to the room was reduced.
For any one period of six hours in a 24-hour cycle, 
electric heating compared favourably with any 
solid-fuel appliance, while for longer periods it 
had the advantage of being less liable to incorrect 
adjustment and operation. As a heating plan for 
the average home, the author recommended a solid- 
fuel boiler to take the main winter water-heating load 
and to supply radiators. There should be a solid- 
fuel fire in the living room and an electric radiant 
heater should be available. An electric convector 
was best for the dining room, while radiant fires 
were ideal for the bedrooms.

Discussion.
In the course of a joint discussion on these four 

papers, Dame Caroline Haslett said that the days 
of easy development on the domestic side had gone 
and the electricity supply industry had now to 
produce facts and figures and to carry out research 
if it was to answer its critics. Without the diversity 
provided by the domestic load, the industry could 
not provide cheap electricity.

Mr. A. C. Hazel pointed out that there was a 
tendency on the part of the fuel-producing indus­
tries to dictate to the public, who should be free 
to decide what they wanted. He criticised the 
different rates of purchase tax on gas, electric and 
paraffin radiators and asked who decided what the 
tax on a particular form of fuel should be. One of 
the great advantages of electrical appliances was 
their safety, and this should be emphasised. The 
electrical industry should press for the proper 
insulation of houses, as this would promote the use 
of electricity for heating.

Mr. 0. W. Humphreys welcomed the papers as 
a belated defence of the use of electricity for 
domestic purposes, but was disturbed by the figures 
for gas efficiency given by the Egerton Committee.
The gas industry was entitled to claim credit for 
the whole of the heat content of the products ions in the molecule, could be very large. It was 
yielded by carbonisation, but for present purposes this that gave the phenomenal high permittivity pro- 
they were concerned with the proportion of the heat perties to such ceramic dielectrics as barium titanate.

The principal requirement of a dielectric for a 
power-factor correction capacitor was that it should 
store energy as efficiently as possible at the power- 
supply frequency and at the particular voltage 
needed. Efficiency was here used in a very wide 
sense and included such factors as capacitor life, 
volume, weight and thermal loss of energy, all of 
which contributed to both the initial and running 
costs. Just where the balance lay between these 
factors, which might be mutually opposed, depended 
upon the requirements of the particular application 
and the properties of the available dielectric 
materials. In the face of this complex situation it 
was desirable to decide upon the magnitude of the 
charge storage and the working voltage and then 
to design the most economic capacitor from the 
materials available. For quite a small unit capa­
citor, with a rating of 11 kVA and 230 volts, the 
area of the dielectric was several hundred square 
feet and this sheet must be cut up into small areas 
or rolled from long strips. Many dielectrics were 
excluded from consideration because they could not 
be obtained in thin enough sheets, especially in large 
areas, and for this reason impregnated paper had 
until recently been without a rival. The design of 
two types of capacitor using this material was then 
considered at some length.

New dielectrics, continued the lecturer, were now 
gradually becoming available, among them being 
the polar liquid impregnants, such as chlorinated 
diphenyl. Fibrous inorganic sheet materials might 
be used with these substances, though most of 
them were too low in density to contribute the 
required electric strength. Listing these new 
dielectrics in terms of their intrinsic power rating 
—permittivity multiplied by the square of the 
working stress and a factor to give volt-amperes per 
centimetre cube—it appeared that high density 
paper had a value of 1 • 6 with oil impregnant and 
2-4 with a chlorinated impregnant. A barium/lead 
zirconate gave 17. It was important to realise that 
since impregnated paper consisted of 50 to 80 per 
cent, by volume of cellulose, it was of little value 
to develop an impregnant with a permittivity much 
higher than six. Even a very high permittivity 
material would not increase the dielectric constant 
above twelve.

Polystyrene film seemed very promising though 
there were many manufacturing difficulties associ­
ated with the winding operation, 
diphenyl had a rather doubtful history and some 
serious operational drawbacks, 
capacitors perhaps showed the greatest possibilities, 
although at present their dielectric loss was too 
high and a greater electric strength was needed.

Research in the Electrical Industry.
The meeting on Tuesday afternoon, June 17, 

was also held in the Pavilion and was devoted to the 
consideration of seven papers on various aspects of 
research in the electrical industry. The first of 
these was by Sir Arthur Fleming and was presented 
in his absence by Mr. J. T. Kendall, who pointed 
out that every field of service found an application 
in the electrical industry. Conversely, research 
carried out in the electrical industry found applica­
tions in every other field. The types of research 
organisation operating in the electrical industry 
might be divided into the fundamental work carried 
out at the universities and technical colleges ; 
the activities of the research and development 
departments of large manufacturing concerns and 
the research associations ; and the work of operating 
concerns, such as the Post Office, and the British 
Electricity Authority. All these phases of research 
were closely interrelated, and the co-operative 
attitude existing avoided the duplication of scien­
tific man-power.

The cumulative effect of continuous research 
might be illustrated by mentioning that the best 
thermal efficiency of steam turbines had risen from 
16-9 per cent, in 1922 to 26-76 per cent, in 1948, 
while the weight of a turbo-alternator had been 
reduced from 12-5 lb. per kilovolt-ampere in 1914 
to 4-5 lb. per kilovolt-ampere at the present time. 
The use of nuclear energy, ■ whatever its ultimate 
economic value might be, presented problems which 
were entirely new to classical engineering and 
illustrated the manner in which a new development 
arising from research immediately gave rise to a

Chlorinated

Ceramic-plate

On Tuesday morning, June 17, a meeting was 
held in the Pavilion, at which a lecture on “ High 
Performance Dielectrics, with Special Reference to 
Power Factor Correction Capacitors ” was delivered 
by Dr. R. S. Vincent. After a brief historical 
introduction in the course of which the work of
Cavendish, Volta, Faraday and Clerk Maxwell was 
reviewed, the lecturer turned to the modern theory 
of dielectrics, which were simply stated as being 
substances which would store electric energy 
reversibly by a physical mechanism. When a 
dielectric held a charge it became polarised, the 
polarisation being electronic, molecular or atomic. 
In the case of a material, such as plain mineral oil, 
the polarisation was mainly electronic. The mole­
cules of such liquids were described as non-polar; 
that is they were electrically symmetrical until an 
electric field was applied. Molecular polarisation 
occurred where a molecule had permanent electrical 
asymmetry with the result that the molecule was 
an electrical dipole. Chlorinated diphenyl was a 
well-known example. The upper frequency limit 
for this kind of polarisation might be of the order of 
power frequency. Atomic polarisation, which was 
due to the displacement of single charged atoms or
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series of other researches, the results of which might 
in time form the starting point of further investi­
gations. This rapid evolution of research in an 
industry of ever-widening scientific interests 
placed a heavy premium on trained personnel 
—those able to conduct research and those who 
were required to use the new knowledge which 
research provided. These two personnel problems 
constituted one of the major limitations to obtaining 
new knowledge and ensuring its effective use.

Co-Operative Research.
The next paper, on “ Co-Operative Research in 

the Electrical Industry,” was read by Dr. S. 
Whitehead, who said that the Electrical Research 
Association was one of the earliest research asso­
ciations to be formed after the end of the 1914-18 
war and was to-day one of the largest. It might 
well be asked, seeing that private research in the 
electrical industry was among the greatest in 
volume in the world, whether research associations 
were needed. The answer was two-fold. In other 
bodies, co-operative research was ancillary to other 
primary objects and industrial research was 
expensive. Accordingly, the industry supported 
not only the Electrical Research Association, but 
to a lesser degree other associations with fringe 
interests.

The author then dealt with the development of 
the Electrical Research Association at some length 
and described in detail a number of researches, 
notably those on switchgear, surge protection, dielec­
trics and wind power. The prominent feature of 
the Association was that it brought manufacturers 
and users together, communication interference 
being an outstanding example of this co-operation. 
Among the items of what might be called speculative 
research, mention might be made of the small-scale 
study being carried out into the direct conversion 
of electro-chemical energy into electrical energy. 
Another example was an investigation into methods 
of current measurement which would overcome the 
difficulties of insulating current transformers for 
very high voltages.

The Electricity Supply Industry.
A survey of “ Research in the Electricity Supply 

Industry ” was given in a paper presented by Dr. 
J. S. Forrest, who said that activities in this field 
might be classified into research carried out by the 
British Electricity Authority and by the Area 
Boards ; co-operative research under the £egis of a 
research association or in conjunction with manufac­
turers or other users ; and external research carried 
out for the Authority by some other organisation, 
such as a university. Much of the work was concerned 
with operational problems and might be termed 
“ user ” research, but this often led to research 
of a more fundamental nature. The Authority 
had its own laboratories at Leatherhead, Croydon, 
and Grove-road, London, as well as divisional 
laboratories associated with generating stations 
throughout the country. Croydon was concerned 
with the performance of high-voltage insulators 
and of cooling towers, while Grove Road had 
recently been established to provide experimental 
facilities for work on external deposits and internal 
corrosion in boilers. Trials were being arranged to 
obtain operating experience with advanced steam 
and gas-turbine cycles. Other possible sources of 
electrical energy, such as fuel cells and wind power, 
were being investigated. Research was also being 
carried out on transmission at voltages of 275 kV 
and above, the development of new types of insula­
tors and the prevention of corrosion of overhead-line 
conductors and underground-cable sheaths. Among 
the many other subjects upon which work was pro­
ceeding mention was made of nuclear energy. It 
was doubtful whether a sufficiently large effort was 
being made to develop power from this source; 
better progress might be possible as the result of a 
joint attack on the problem by a body representing 
the electrical-plant manufacturers, the supply indus­
try and the Atomic Energy Research Establishment.

Manufacturing Research.
The fourth paper in the series on research was 

by Dr. K. J. R. Wilkinson, entitled “ The Nature 
of Research in the Electrical Manufacturing Indus­
try.” The author said that electrical products 
ranged widely over the field of physics and involved

two interests of particular importance : the con­
tinuing evolution of the products themselves and 
the use of new materials which these products 
might embody. Research in the electrical industry 
was sometimes equivalent to a cross-fertilisation 
of ideas; developments already known to one 
branch of engineering, physics, chemistry or metal­
lurgy required translation to a new engineering field. 
Research had much in common with the inventive

For this purpose, a spigoted plate is inserted in the 
hole of the lower plate and the pin rests on the plate 
for lining up. During re-fitting, the ram remains 
stationary on top of the axle and the application of 
hydraulic pressure causes the cylinder to move 
backwards, drawing the press frame upwards and 
driving the king pin smoothly into the bush.

FRANCO-BRITISH JOINT 
TELEVISION PROGRAMMES.

outlook and faith in the eventual emergence of a 
successful result was necessary. Besides faith, 
the engineer engaged in research needed a critical 
habit of reasoning and an able experimental flair. 
Problems were seldom presented in a straight­
forward way and; in practice, the first inquiry had 
to be into the general nature of the questions 
presented for resolution. When the form of the 
problem had been perceived, the research worker 
had to embark on a process of learning some new 
piece of reasoning and thus to become a self-taught 
specialist.

Scientific ability, although insufficient in itself, 
was a very important requirement of the research 
worker and much was being done in the electrical 
manufacturing industry to encourage the develop­
ment of this quality by courses in advanced engi­
neering. The aims of research were not always 
predictable, but the general trend of successful 
work could be seen as gains either to the under­
standing of a new field of interest, to the ability 
to measure some elusive effect or as achieving some 
new engineering device.

As a result of the experiments made a few weeks 
ago into the possibility of transmitting television 
programmes from Paris to London, a further 
programme has been arranged and will be carried 
out from Tuesday, July 8, to Monday, July 14. 
During these tests television signals from outside 
broadcasting points in France will be transmitted 
to a receiving point at the Eiffel Tower by a radio 
link. For this purpose, three units, manufactured 
by La Compagnie des Compteurs and operating 
at 9,000 megacycles, will be used. The programmes 
will be broadcast to French viewers in the Paris 
region by two transmitters of the Radiodiffusion 
et Television Frangaises, one operating on the 
819-line and the other on the 441-line system. A 
converter developed by Radio Industrie will be 
used to change the 819-line picture to 441 lines.

The 819-line vision signals will be transmitted 
over the experimental radio link of Radiodiffusion 
et Television Frangaises to Lille, a distance of 
136 miles. This link, on which there are inter­
mediate stations at Villers-Cotterets (44 miles north­
east of Paris) and at Sailly-Saillissel (50 miles from. 
Villers-Cotterets and 42 miles from Lille) operates 
on a frequency of about 900 megacycles and was 
manufactured by the Compagnie Franchise Thomson - 
Houston. It is being used to supply programmes 
to the Lille television station until the permanent 
radio link, which is now being installed by the 
French Post Office, is ready. At Lille, the pro­
grammes will be broadcast for the benefit of viewers 
in that area.

The transmissions from Lille will be at about 
180 megacycles, and will be picked up at Cassel 
by a special receiver manufactured by Societe 
Desmet, as well as by a temporary radio link 
operating at 9,000 megacycles, which was supplied 
by La Compagnie des Compteurs. The received 
signals will then be fed into a converter, which 
has been developed by the British Broadcasting 
Corporation for transferring pictures from the 
French standard of 819 lines to the British standard 
of 405 lines. From Cassel, these signals will be 
transmitted by radio link at about 7,000 megacycles 
by equipment manufactured by Marconi’s Wireless 
Telegraph Company, Limited, Chelmsford, to 
Alembon, a distance of 18 miles, and thence to 
Swingate, near Dover, a distance of 40 miles, at 
about 4,500 megacycles by equipment supplied by 
Electrical and Musical Industries, Limited, Hayes, 
Middlesex. The latter firm have also constructed 
the radio link from Swingate to Wrotham, a distance 
of 49 miles, while the corresponding link from 
Wrotham to London, a distance of 23 miles, was 
supplied by Standard Telephones and Cables, 
Limited, London, the operating frequency in all 
cases being 4,500 megacycles.

Technical responsibility for the camera equipment 
and for picking up the programmes in Paris will 
be in the hands of Radiodiffusion et Television 
Fran chaise. Four different types of camera : Image- 
Orthicon, manufactured by Messrs. Pye, Limited, 
Cambridge, and Radio Industrie ; Photicon, manu­
factured by the Compagnie Frangaise Thomson- 
Houston; and Image-Iconoscope, manufactured 
by Radio Industrie, will be used.

(To be continued.)

THE “ STAFFA ” KING-PIN 
REMOVER.

The accompanying illustration shows a heavy- 
duty hydraulic tool designed by Messrs. Chamberlain 
Industries, Limited, Stafia Works, Leyton, London, 
E.10, for removing and replacing the king pins used 
in the steering gear of motor road vehicles. It is 
known as the Staffa king-pin remover and will fit the 
axles of most of the road-transport vehicles at 
present in service. The tool consists of a manually- 
operated hydraulic pump, connected by a 7-ft. length 
of flexible hose to a single-acting spring-return 
hydraulic ram. Under a hydraulic pressure of

5,500 lb. per square inch, the ram exerts a force of 
12 tons. The cylinder of the hydraulic ram is 
screwed into a press frame comprising rigid cross 
members, of 2-in. steel plate, and hexagonal tie 
rods having long threaded upper ends to allow a 
wide range of adjustment of the depth of the 
frame. The tie rods pass through the lower cross 
member and are secured by nuts. The centre 
of the lower yoke is drilled with a 2-in. hole to 
permit the passage of the king pin as it is forced 
out of its bush by the action of the hydraulic ram. 
Pusher pins, with an effective length of 6J in., are 
available in diameters of § in., in. and 1 in.

The tool can also be used for re-fitting king pins.

Industrial Applications of Zinc.—The recent 
ninth issue of the Zinc Bulletin, published three or four 
times a year by the Zinc Development Association, 
Lincoln House, Turl-street, Oxford, is mainly devoted 
to various types of zinc coating. It contains articles 
on hot-dip galvanised steel pylons, zinc-sprayed 
hydro-electric pipelines and seagoing ships, and an 
Australian pipeline protected by a zinc-rich paint. 
Other articles give particulars of die castings, the 
properties and uses of zinc oxide, and the construction 
of door and porch hoods in rolled zinc sheet.
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NOTES ON NEW BOOKS. tion at full load is 1 stroke per second, and the 

corresponding power consumption is 250 watts. 
The ram has a stroke of 4 - 3 in. The power head is 
adjustable over a vertical range of 3-9 in.; in its 
lowest position it is 9-25 in. above the table. The 
bore of the ram, in which the upper tool is fixed, is 
0-78 in. in diameter and 1-77 in. deep, and 
be supplied with a screw thread if desired. The 
automatic feed gear, driven by a J-h.p. motor, will 
handle material up to 2-4 in. wide, and provides 
a length of feed up to 3-2 in.

The manufacturers claim that these machines 
have a low current consumption, are lighter than 
hydraulic or pneumatic presses designed for equiva­
lent duties, and do not require foundations. Since 
the ram, which is the only moving part, moves 
freely in the press, the risk of overloading the 
machine is small, and maintenance is simple. If 
desired, guards interlocking with any of the controls 
can easily be fitted.

ELECTROMAGNETIC
PRESSES.The Rhymney Railway.

By D. S. Barrie. Oakwood Press, Tanglewood,
South Godstone, Surrey. [Price 6s. 6fZ. net.]

This small book is the second in a series projected 
b\'- Mr. Barrie to deal with the railways of South 
Wales, which was rather seriously interrupted by 
the war of 1939-45 ; the first, on the Tafif Yale 
Railway, which has since appeared in a second 
edition, was reviewed in our columns (vol. 148, 
page 438) in the latter part of 1939. With 51 route 
miles of line, the Rhymney Railway was rather less 
than half the length of the Taff Vale Railway, but 
it was a singularly prosperous undertaking and at 
one time carried a coal traffic of more than 5,000,000 
tons a year. The company was incorporated in 
1854 and in its early years indulged in the usual 
crop of legal disputes and agreements with neigh­
bouring lines; but it possessed at various times 
directors and executives' of unusual ability, notably 
Cornelius Lundie, who was both traffic manager 
and engineer, and C. T. Hurry Riches, who was 
locomotive superintendent from 1906 onwards and 
who eventually was absorbed, with the Rhymney 
Railway, into the Great Western Railway’s system 
in 1923. A complete list of the company’s locomo­
tives is included as an appendix, and another gives 
the new numbers allotted to those which were taken 
over by the Great Western Railway.

A range of electromagnetically-operated presses, 
with maximum load capacities ranging from 550 lb. 
to 11,000 lb., manufactured by Elmeg Elektro- 
mechanik G.m.b.H., GermamL are now available in 
the United Kingdom. The British agents are 
Messrs. Newton, Lansdowne and Company, Limited, 
Brook House, 2, Torrington-place, London, W.C.l. 
The Elmeg press comprises a coil which, when 
energised for a short period, exerts a strong magnetic 
force on a core forming the press ram, thereby 
accelerating it to a high speed on its downward 
stroke. The impact energy can be regulated by 
varying the field current by a rheostat. At the end 
of each power stroke the current is automatically 
cut off. In the smallest press of the range, the ram 
is returned by a magnet, but in the five other 
machines the return stroke of the ram is effected by 
springs. Certain of the presses are fitted with
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TRADE PUBLICATIONS.
Air-Blast Circuit-Breakers.—Details of their 165-kV 

and 66-kV air-blast circuit-breakers are given in two 
leaflets received from the English Electric Co., Ltd., 
Kingsway, London, W.C.2.

Lubricants.—Details of industrial lubricants and a 
guide to their selection for a wide variety of uses are 
contained in a booklet published by the Ragosine Oil 
Go., Ltd., Ibex House, Minories, London, E.C.3.

Diesel Generating Sets.—Three illustrated brochures 
giving details of alternators and complete Diesel-electric 
generating sets of various powers have been issued by 
Houchin, Ltd., Garford Works, Garford-street, London, 
E.14.

Electrical Accessories.—An illustrated catalogue 
recently published by M.K. Electric, Ltd., Wakefield- 
street, Edmonton, London, N.18, gives details of 
ranges of switches, plugs and sockets, adapters, fuse boxes 
and other electrical accessories of their manufacture.

Electrical-Resistance Alloys.—Two leaflets, one giving 
details of alloys suitable for wire-wound resistances, etc., 
which have the same electrical properties as Constantan, 
and the other of Manganin, have reached us from Isabel- 
len-Hiitte, Heusler K.-G., 16, Dillenburg, Germany.

Laboratory Equipment.—Catalogue 16B-S, recently 
published by Griffin and Tatlock, Ltd., Kemble-street, 
Kingsway, London, W.C.2, gives details of a wide 
range of specialised instruments and equipment for use 
in laboratories.

Mine Signalling System.—Details of mine signalling 
system, Type 48, for endless-rope, man-riding haulage 
systems are given in a leaflet published by the Automatic 
Telephone and Electric Co., Ltd., Strowger House, 
Arundcl-street, London, W.C.2.

Sound Amplification and Distribution.—Details of 
radio and gramophone units, amplifiers, microphones 
and associated equipment for sound reproduction and 
distribution are given in an illustrated brochure pub­
lished by Communication Systems, Ltd., Strowger 
House, Arundel-street, London, W.C.2.

Hoisting Blocks.—George W. King Ltd., Hitchin, 
Hertfordshire, have issued two illustrated leaflets giving 
particulars of hoisting blocks of recent introduction. 
One of these describes the Bantam 11 hand-chain block, 
which lifts a 1-ton load and weighs 29 lb., and the other 
relates to a sack hoist, with a capacity of 250 lb. This 
is driven by a f -h.p. electric motor, has a hoisting speed 
of 75 ft. per minute and is available with single or twin 
hooks.

Holding Tools for Welders.—Donald Ross and Partners, 
Limited, 1 to 3, Arlington-road, London, N.W.l, have 
sent us a catalogue (No. 185A) of “ holding tools and 
positioners ” for the use of welders. These appliances, 
marketed under the general name of “ Twinner,” are 
designed primarily to be used in conjunction, the holding 
tools (vices, clamps, etc.) being used to secure the work 
to the positioner, which can be adjusted to turn or tilt 
it to the most convenient position.

Trunks and Assembly Trays.—We have received three 
illustrated leaflets from James Hustler & Sons, Ltd., 
White Lund, Morecambe, Lancashire. One of them 
depicts their range of Rase-Motte trucks, with a useful 
load capacity of 1 ton to 1J tons, 12 cwt., and 4 cwt., 
respectively, which incorporates loading winches and 
retractable front undercarriages, enabling the load to be 
taken up on the truck by one operator without external 
handling equipment. The other leaflets show, respec­
tively, assembly trays and fixed and portable benches, 
and an engine overhaul standard parcel truck.

Patternmaking.
By L. L. Cox. Sir Isaac Pitman and Sons, Limited,
Parker-street, Kingsway, London, W.C.2. [Price
12s. 6d. net.]

Books about engineering handicrafts have never 
been so plentiful as those about engineering sciences, 
yet the sciences cannot be applied without the 
handicrafts. There is usually room, therefore, for a 
practical text-book which will help to turn the 
abstract into the concrete, though some doubt must 
remain whether any handicraft can be taught in 
print. Mr. Cox claims to do no more than to give 
the apprentice patternmaker “ some idea of the 
interesting work he may eventually be called upon 
to perform.” This he does clearly enough, with 
the aid of numerous line illustrations, well designed 
to bring out the salient points, and of twelve half­
tone plates. These certainly portray current prac­
tice in pattern-shop machine tools, but it is a little 
to be regretted, perhaps, that eleven of them relate 
to the products of the same firm, albeit one that is 
long established and highly regarded. We think it 
a mistake, too, to omit almost all mention of the 
patternmaker’s hand tools and their uses on the 
ground that “ their application . . . can be more 
thoroughly demonstrated in the workshops than in 
a text-book ” ; that is true, of course, but the same 
could be said with equal truth of the whole craft of 
patternmaking.

How the Civil Service Works.
By Bosworth Monck. Phcenix House, Limited,
38, William IV-street, Charing Cross, London, W.C.2.
[Price 25s. net.]

Mr. Monck, a former temporary civil servant in 
the Ministry of Aircraft Production, the Ministry of 
Production and the War Cabinet secretariat, was 
chairman of the group which prepared the Fabian 
Society’s report on Reform of the Higher Civil 
Service. He writes, therefore, with considerable 
knowledge of his subject, his method of treatment 
being, first, to describe the general organisation of 
the Civil Service and the finance and processes of 
government, and then to devote roughly half of 
the book to “ What Government Departments Do,” 
dealing with some 25 departments in turn. The 
result is a survey that should interest equally those 
who maintain that more and more Government 
regulation of the ordinary citizen is advantageous 
and those who contend that there is already far 
too much. These opposing views are never likely 
to be reconciled, but it is at least desirable that the 
arguments for and against them should be based 
on facts. Mr. Monck provides ample ammunition 
for both parties. It should also give pause to those 
who too lightly suggest the formation of new 
Ministries.

adjustable power heads, and in all models a fine 
adjustment of the stroke is provided. The two 
smallest presses, with maximum loads of 550 lb. and 
1,650 lb., respectively, are of the single-stroke type, 
and are operated by a hand or foot switch. They 
are designed to work from a 220-volt alternating- 
current supply. The 550-lb. press is also available 
for direct-current operation. All the larger presses 
operate on direct current, but are supplied with a 
unit embodying a rectifier and suitable relays for 
use with an alternating-current supply. The larger 
presses are provided with control gear permitting 
either single-stroke -working, under the control of the 
operator, or automatic continuous operation to be 
selected. All the machines are available either as 
complete presses, with supporting column and 
slotted work table or as separate power heads, com­
plete with switchgear and control rheostats, for 
installing in multiple-head or special-purpose 
machines.

The example shown in the accompanying illustra­
tion is a fully-automatic press, intended for stamping 
and similar duties, having a load capacity ranging 
from 1,320 lb. to 4,400 lb., and an impact energy 
ranging from 35 in.-lb. to 218 in.-lb. It has been 
fitted with an automatic stock feed and indexing 
table. The maximum speed of continuous opera-


