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A narrow boat locks down at Tyrley near Market Drayton on the Shropshire Union. The picture 

reveals the beauty of our old canals, which, though still used far more than is often realized, 

remain in much the same condition as they were when they brought the Industrial Revolution. 

Here art and technics, nature and economy, are happily married. An artificial transport cut 

unselfconsciously becomes a piece of landscape art with its use of natural materials, its rocky 

tree-crowned cuttings, its functional bridges. and its lock weirs sparkling like decorative waterfalls. 







Ganals 

introduction 

The National Transport Bill became an Act on January 1, 1948. By that Act all 

the canals in Great Britain owned by railway companies as well as those which had 

been under government control during the war became national property. During 

the year some 2,000 miles of canal were taken over—almost the whole of the country’s 

canal system. 

Soon after the Act was passed representatives of the Inland Waterways Association, 

a private body formed in 1947 with the aim of reviving our neglected waterways, 

paid a visit to a high official of the Ministry of Transport. He was asked if the 

Ministry, having taken over the railways, had any plans for the future use of the 

railway-owned canals. The high official looked astonished. So also did his callers 

when he cried out in a loud voice, ‘Oh, do we get them too?’ 

The anecdote illustrates the extraordinary ignorance among the public about one 

of our most valuable, and yet most abused, national assets—the Cinderella of the trans- 

port services. It is generally believed that inland transport by water is obsolete and 

that the canals now concern only a dying race of boatmen and a few melancholy 

antiquarians. This attitude is understandable, because, thanks to a hundred years 

of poor organization, neglect and, indeed, deliberate sabotage by vested interests, 

our waterways are not merely in bad condition but are technically out-of-date by 

many decades. In fact, many of them have changed very little since the days of the 

Industrial Revolution. 

Nevertheless, water transport as such is by no means obsolete. This is proved by 

Continental countries where modern inland waterways flourish under state control. 

That our own waterways, in spite of their condition, continue to carry a surprising 

amount of traffic shows the tenacious vitality of this kind of transport. The vitality 

is due to the cheapness of water transport for certain types of goods, which has been 

variously estimated at between 14 and 30 per cent. less than rail. The cheapness is 

due to the low friction of movement.in water. A single horse can move two tons on 

level road, ten tons by rail and eighty tons by water. 



It must be understood, too, that inland waterways, whether navigable river or arti- 

ficial cut, have other uses than that of carrying commercial traffic. They should now 

be considered, as they never yet have been, as part of the whole nation-wide system 

of water supply, conservation and drainage. In addition, they form a landscape 

amenity, are the habitat of fish and other wild life, and in agricultural districts are 

valuable for irrigation and the watering of cattle. They could become splendid 

grounds for pleasure boating and provide in their leafy towpaths a paradise for 

country walkers. This use of waterways for pleasure is no minor matter in view of 

the coming of the holidays-with-pay scheme and the expectation of increasing leisure 

as mechanization of industry grows. 

Two wars have shown that, as an alternative to rail and road during times of stress, 

the canals are of the greatest use. From the point of view of military defence alone, 

canal revival might therefore be justified. In these days of road and rail congestion 

more benefit would be derived by expenditure on the waterways at the present time 

than on any other form of transport. There is every reason why we should revive 

them. Now that most are nationalized, revival would be far easier to achieve than 

it was in the past, for they can be regarded as a whole and integrated with other 

means of transport as part of a long-term national transport plan. 

The whole subject of inland navigation thus comes up for reassessment. It is the 

purpose of this special issue of the REVIEW to stimulate that interest from its own 

special standpoint—that of the planner with esthetic vision. 

The articles in this Special Number are by Eric de Mare, who also took almost all the photographs. 

ai 

The well house at the top of Robert Fulton’s proposed inclined plane lift to take trains of small boats. See page 12. 







3, a towpath scene near Braunston Junction, where 
the Oxford Canal joins the Grand Union. 4, a 
dramatic cutting near Market Drayton on Telford’s 
Birmingham and Liverpool Junction Canal, now 
called the Shropshire Union or Shroppie Cut. All 
the elements of canal scenery are here, lock 
platform and balance beam, painted Narrow Boat, 
towpath, tree overhang and dark tunnel entrance. 



5, a pair of “Joshers” 
(or Fellows, Morton and 
Clayton boats) entering 
a lock among the flight 
of twenty-one at Hatton 
on the old Warwick and 
Birmingham Canal, now 
part of the Grand 
Union. The fit is exact, 
for no water must be 
wasted. 6, the elegant 
form of a Narrow Boat 
emerges from another 
lock on the Grand 
Union. 7, a large lighter 
locks down near Han- 
well on the Grand Union. 
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Cast-iron bridge over the Birmingham Canal at Galton by Telford. 

ON THE CUT 

the construction, operation, and maintenance of canals 

A canal may be constructed with one of three objects in view: to provide water transport where no 

river is available, to provide a passage where serious obstacles to navigation exist in a river, or to 

connect two navigable rivers by surmounting the water-shed between them. This first article examines 

the problems involved in the achievement of these objects, and the theory and history of the technical 

means by which they have been solved. The basic problem in canal construction, it is shown, is that 

of obtaining a sufficient water supply (which implies a constant source higher than the highest point, 

or summit, of the cut). Next comes the choice of method by which changes of level are to be 

negotiated; the best known is, of course, the lock (without which indeed the great canal era of 

1760—1840 could never have come about), but there are also lifts of various kinds. Canal vessels, 

bridges, tunnels, aqueducts, machinery, and canal-side buildings are other subjects discussed in this article. 

THAT MOST VIVID personality in the 
story of canals, James Brindley, likened 
uncontrolled water to a furious giant, but, 
said he, ‘if you lay the giant flat upon his 
back he loses all his force, and becomes 
completely passive, whatever his size may 
be.’ How does one lay the giant on his back? 

Canals and Rivers 

Waterways can be divided into three 
kinds: (1) Rivers which are naturally 
navigable. (2) Rivers which have been 
made navigable by artificial means such 
as locks, embanking and dredging, called 
Canalized Rivers. (8) Artificial Cuts or 
Canals. Most people know something about 
our large rivers which, after the decay of 
the Roman roads, formed for centuries the 
chief communications through wild and 
impassable country. It is not to them, 
except incidentally, that this treatise is 
devoted but to that great but little-known 
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canal system covering the whole of 
England* and linking most of our rivers— 
the system which started in 1760 with 
Brindley’s Bridgewater Canal and virtually 
concluded in 1838 with the completion of 
the London to Birmingham Railway. 
Within about eighty years roughly 3,000 
miles of canal were dug, authorized by some 
800 Acts of Parliament. This was the great 
Canal Era without which the Industrial 
Revolution would have been impossible. 

From the start the great rivers with their 
seaports formed the bases on which the 
whole inland navigation system was built. 
When Brindley’s fame was at its height, 
however, it was generally thought, owing 

*The Scottish and English canal systems are 
quite independent and are not linked at any point. 
The Scottish system comprising about fourteen 
navigations, four of them major ones, is by no 
means unimportant, but owing to the vastness 
of the whole subject, the palette is here restricted 
to the English system alone. 

to the poor methods of river conservancy 
of the time, that natural waterways were 
obsolete from the point of view of trans- 
port. Brindley, always a fanatic, main- 
tained that the only use of any river was, 
as he pointed out to a House of Commons 
Committee, ‘to supply canals with water.’ 
Since Brindley’s day, rivers have recovered 
some of their original importance and any 
broad schemes for improving inland navi- 
gation in the future must consider canals 
and rivers as interdependent. 

Canals have the advantage over rivers of 
providing still water and are less liable to 
interrupt traffic by flood and drought. 
Though canals are often tortuous, rivers 
are even more so. Nor do canals need 
pilotage as do many rivers, and they pro- 
vide the only form of transport which is 
substantially unaffected by snow or fog. 
On the other hand, canals are more liable 
to freeze in winter than are rivers owing to 



their still water, and lockage is often heavy, 
thus slowing down speed considerably. 

Canals have been defined as supplying 
the deficiencies of natural waterways by 
their construction ‘in places where rivers 
are not available, or to provide a passage 
where serious obstacles to navigation exist 
in a river, or to connect two river naviga- 
tions by surmounting the water-parting of 
their basins.’ They can be divided into two 
types: (1) Arterial, those which connect two 
river basins or valleys. (2) Lateral, those 
which run parallel to rivers and follow the 
same valley in their course. The latter are 
easy to execute, the former less so, because 
they must be led through or over high 
ridges and need many locks, deep cuttings 
and possibly tunnels, and they are not 
easily supplied with water. A canal may, 
of course, be lateral at some part of its 
length and arterial at another. 

In this country no standard dimensions 
for canals have ever been fixed. The canals 
grew in a haphazard way built originally 
to serve regional needs and to accommo- 
date traditional types of craft from local 
rivers, but in general there are two 
systems of canals—the narrow with locks 
7 feet wide and the broad with locks 14 to 
18 feet wide. The most common dimensions 
of narrow canals are, at least in theory, 40 
to 45 feet surface width, 25 feet bottom 
width, 5 feet depth. 

Speed of travel on the canals is limited 
not so much by the force of the motive 
power of the boats, whether motor or 
horse, as by the section of the cut. Too 
narrow a sectional area will cause con- 
siderable resistance, and from the point of 
view of water resistance alone, the wider 
the section the better. Silting caused by 
bank erosion, considerably aggravated 
these days by motor boats, tends to in- 
crease resistance. The remedy for this lies 
in strengthening the banks and in proper 
dredging. At present dredging is uni- 
versally inadequate even on such busy 
thoroughfares as the Grand Union, and on 
many lines pathetic attempts are made to 
relieve the worst spots with manually 
operated ‘spoons,’ a sad symptom of water- 
way impoverishment. 

Finally should be mentioned an im- 
portant item on the list 
of needs of the canal 
constructor. This is the 
Stop Gate needed to iso- 
late a particular stretch 
during repairs. Stop gates 
are set up at intervals of 
a few miles apart so that 
the water in any par- 
ticular stretch between 
gates can be _ isolated 
and the water run off by 
means of pipes leading 
from the bottom of the 
canal into a_ nearby 
stream or river. The gates 
are similar to a single 
pair of lock-gates. 

Types of Canal Vessels 

By far the most 
common type of boat 
used on the canals is 
the Narrow Boat or 
Monkey Boat, 70 feet 

long by 7 feet wide, built either of wood or 
steel. The Narrow Boat is usually worked 
in pairs by a family which lives in the stern 
cabins. The leading boat, mostly driven by 
a diesel nowadays, though sometimes horse- 
drawn, tows the rear or butty boat. In the 
days when the canals were better main- 
tained then they are today and before the 
power-driven craft had sucked so much of 
the soil from the banks into the bottom of 
the channels, these boats would carry 30 to 
35 tons each. Now the average loading is 
25 tons for the motor boat and 30 tons for 
the butty. A pair of narrow boats will 
travel 35 miles a day if power-driven and 
25 miles if horse-drawn. On the broad 
canals, such as the Grand Union, these 
boats lock through together side by side 
whereas in the narrow canals each boat 
goes through separately making for slower 
progress. Horses are now mostly used for 
short hauls in the Black Country area to 
pull the so-called Day Boats, which con- 
tain no living accommodation. Horse-boats 
travel at about 2 m.p.h. loaded and 3 
empty; motor boats travel about 1 m.p.h. 
faster. 

The Narrow Boat 

The traditional Narrow Boat is a very 
beautiful craft, perfectly adapted to its 
purpose. It is more or less standardized 
though there are minor regional differences. 
Most people are now familiar with the 
vivid decorations of canal boats—the roses 
and landscapes with their Carpathian 
castles which constitute the one remaining 
folk art alive in England today. The 
subject was so well covered in Miss 
Barbara Jones’s article in the REVIEW for 
December 1946, that there is no need 
to say more about it here, except to give 
warning that this delightful tradition may 
disappear as the boats come under national 
ownership unless action is taken. 

Originally most craft were owned by 
the boatmen themselves who took great 
pride in the condition and appearance of 
their possessions. Today there are very 
few owner-boatmen, or Number Ones, left 
on the cut; the ineluctable process of 
centralization has brought the boatman to 
the state of a dependent employee working 
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STOP GATE _ An engraving of a double stop gate on the Gotha 
Canal, which links Gothenburg with Stockholm, designed by Telford. 

ON THE CUT 

at piece rates for large and small carrying 
companies, many of which have now come 
under national ownership. 
A modification of the narrow boat is 

found on the Huddersfield Broad Canal and 
the Calder and Hebble Navigation. These 
are 58 feet long by 7 feet beam so that they 
may pass the short locks found on these 
navigations. 

Another type of fairly common boat is 
the Wide Boat, 70 feet by 10 feet carrying 
50 tons. This is found mainly on the lower 
part of the Grand Union. There are also the 
barge and lighter of varying dimensions, 
the largest of which are those often seen 
on the Thames. On the Aire and Calder, 
compartment boats, or Tom Puddings, are 
used. These are oblong iron boxes towed in 
trains up to 82 in number by steam tugs— 
a development of the early Shropshire tub- 
boats. Other types of craft to meet special 
conditions and needs are the Fen Lighters, 
the Severn Trows and the Norfolk Wherries 
which, apart from the Thames Sailing 
Barges, are the last surviving inland sailing 
craft. There is also a special type of wide 
boat still in use on the semi-derelict 
Basingstoke Canal. 

Ship Canals 

A special sort of canal is the Ship Canal 
which can be defined as 
a waterway constructed 
to provide deep water 
access to the sea for old 
ports, or toconvert inland 
towns into seaports. The 
oldest ship canal in the 
Kingdom is that running 
from Topsham to Exeter. 
It was built in 1544 
but was considerably 
enlarged in 1820 by 
Telford. Another ship 
canal carried out by 
Telford is that between 
Gloucester and _ the 
Severn estuary at Sharp- 
ness, begun in 1818. 
It provides a valuable, 
direct and _ still-water 
navigation to Gloucester 
in place of the twenty- 
nine miles of tortuous 
river with its rapid 
tidal currents. 

“Vl 
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BOAT TYPES 9, facing page, a train of Tom Puddings on 
the Aire and Calder Navigation. 11, ice-breakers at Norbury 
Junction on the Shropshire Union Canal; when the ice is thick it is 
broken by rocking these boats from side to side, the crews standing 
on the slatted platforms and gripping the rods which run above the 
centres of the boats—a quaint anomaly in this machine age, and one 
which is typical of our neglected canals. 12, the remains of one of the 
small tunnel boats at Worsley Basin, used at one time for mining the 
coal in the Duke of Bridgewater’s colliery. 13, a horse-drawn ice- 
breaker of steel on the Stratford-on-Avon Canal, used sometimes 
for clearing a passage through the thick duck-weed when a rare 
pleasure boat demands a thoroughfare. 14, an old print from Robert 
Fulton’s Treatise on the Improvement of Canal Navigation, 1796, 
showing a Market, or Passage, Boat of the day. 

The most famous and busy of ship 
canals is, of course, the Manchester Ship 
Canal which was opened by Queen Victoria 
in 1894, Its opening can be considered as 
a major event in the development of 
British industry and brought a temporary 
revival of all inland navigation. It is a 
grand piece of engineering and is par- 
ticularly interesting because, itself the last 
major event in canal construction in this 
country, it can be regarded as a develop- 
ment of the Bridgewater Canal, virtually 
the first major event, since it inaugurated 
the Canal Era. 

Water Supply 

Water supply is the basic problem in 
canal construction. For lateral canals the 
problem is easily solved, since these derive 
their supply from rivers at points well 
below their source. For arterial canals the 
problem is more difficult. 

Water conservancy has been defined as 
‘the scientific treatment and regulation of 
all water received in these islands from its 
first arrival in the form of dew or rain till 
its final disappearance in the ocean.’ At 
present we make pitiful use of this gift 
from heaven and suffer too often and quite 
needlessly from drought, flood and in- 
adequate drainage. Nor do we make 
enough use of it for proper rural supplies or 
for transport. Through lack of scientific 
control, too much water is allowed to run 
to waste into the seas. Nature supplies us 
abundantly with water. A great ridge runs 
like a backbone nearly the whole length of 
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the country from north to south. Springs 
and rainfalls flow down on each side to the 
opposite coasts. As many as twenty-two 
canals now cross and re-cross this ridge 
forming connections between the rivers of 
east and west. There is a secondary water 
parting running east and west in the south 
of England which separates the rivers 
flowing into the English Channel from 
those flowing into the Bristol Channel and 
the Thames. The rivers of England and 
Wales are thereby divided by these two 
partings into three main systems. 

This natural arrangement was, of course, 
the factor which most influenced the canal 
constructors in the laying out of their 
routes. Another factor also influenced them 
to some extent, though they were only 
half-conscious of it. That is the contour line 
of 800 feet which runs all the way from 
Newcastle down to Southampton, taking 
in Manchester, Coventry and Bristol and 
running as far east as Hertford. This factor 
is made full use of in Mr. Pownall’s remark- 
able Grand Contour Canal scheme des- 
cribed later. 

Most of the water on all canals has to be 
derived from a point near the summit level, 
which is usually above the 400 feet con- 
tour. This means that springs and streams 
supplying the canal must be above that 
level. In summer the springs and streams 
are often inadequate and, to overcome this, 
one or more reservoirs are built which will 
retain the surplus water provided by the 
winter rains. The summit level should 
obviously be as low as possible to make 

water supply easier and to avoid un- 
necessary locks. In most cases a cutting 
or tunnel is needed at the summit level, in 
which case, with good luck, springs are 
found during excavations to supply a con- 
siderable amount of water. The summit 
pound can itself, if long enough, act as a 
reservoir. If a sufficient supply of water at 
the summit is unobtainable and there is no 
other way out of the difficulty, pumping up 
from a lower level must be resorted to. 
Water can also be pumped up from deep 
springs or artesian wells, and possibly from 
mines liable to flood. The various methods 
can be combined. ‘In this way,’ as Mr. 
L. T. C. Rolt writes in his report on 
Inland Waterways published for the Asso- 
ciation for Planning and Regional Recon- 
struction, ‘the canal system is very closely 
linked with the drainage and water supply 
system of large areas. It represents an 
elaborate mechanism of water conserva- 
tion in precisely those areas most sus- 
ceptible to drought.’ 

As well as initially filling a new canal, the 
water supply must thereafter maintain a 
steady contribution to replenish losses. 
Loss of water in a canal occurs for these 
reasons: the passage of boats through 
locks, evaporation, leakage through the 
sides and bottom of the canal, leakage of 
lock-gates, turning water out of the 
pounds for repairs. 

Canals are formed of level stretches or 
pounds situated between locks at various 
heights, locks being the most common 
method of overcoming differences of level. 
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SLUICE MACHINERY designed by Telford. 
This engraving is of parts of the machinery originally 
in use on the Caledonian Canal. 

It is the passage of boats through locks 
which takes most of the water. An essay on 
canals by a Mr. W. O’Brien, which won a 
prize offered by the Canal Association in 
1858, explains the matter clearly: 

‘The loss of water caused by the passage 
of a boat through a lock is as follows: 

W=L plus B, when the boat ascends. 
W, loss of water; L, lockful or prism of 

water having the area of lock for its 
basis and the total fall of the lock for 
its height; B, volume of water displaced 
by the boat. 
When the boat descends, the loss is 

W=L minus B. 
A boat going up or down takes W 

water, whatever be the number of locks, 
each lockful taken from the summit level 
going all the way down. If a boat goes 
up to the summit level and down again 
on the other side, it causes an expendi- 
ture equal to 2L, supposing the boat’s 
load not to vary materially in the course 
of the journey. 

If the descending boat is immediately 
followed by one ascending, or vice versa, 
the loss is still the same, or only L per 
boat. 

Sometimes, in steep ascents, several 
locks are joined together without any 
intermediate pound; the cost of con- 
struction is lessened thereby; but in that 
case an ascending boat requires as many 
locksful as there are locks, in addition 
to the volume displaced by the boat, or 

nL plus B, 
n being the number of adjacent locks. 
In descending, the loss of water is L 

minus B as before.’ 
The amount of water used in lockage 

thus varies with the displacement factor, 
and a loaded boat will consume more water 

than an empty one when locking up, but 
an empty one will consume more than a 
loaded one when locking down. To counter 
the inequalities of water level in different 
pounds caused by boats of different dis- 
placement, and also to deal with flood 
water, with the effects of leakage or with 
variations in depths of locks, weirs are 
provided at each lock. 

Various methods have been evolved to 
save water used in lockage. These are 
described in the Rolt Report as follows: 

(a) Waiting Turns. The most economical 
use of water is secured if a boat moving up 
a flight of locks is next succeeded by a boat 
travelling in the opposite direction. It 
leads to considerable delay unless traffic is 
heavy and regular but is sometimes en- 
forced in time of drought. 

(b) Side Ponds. These consist of small 
reservoirs built beside each lock at a level 
midway between that of the upper and 
lower pounds and connected to the lock by 
means of a paddle or sluice. A descending 
boat entering a full lock first discharges the 
water from the lock into the side pond until 
lock and side pond levels equalize with the 
lock half empty. The side pond paddle is 
then closed, and the remainder of the water 
in the lock is discharged into the canal 
below in the ordinary way. Similarly, an 
ascending boat entering the empty lock 
first half-fills the lock from the side pond 
before drawing the remainder from the 
canal above. In each case half a lock of 
water is saved. Many of the locks on the 
Grand Union Canal employ this system. 

(c) Paired Locks. In this case duplicate 
locks, side by side, employ the principle 
described above, one acting as a side pond 
to the other. 

(d) Pumping Back. The installation of 
pumping units at each lock or compact 
flight of locks which return lockage water 
from the lower to the higher levels. 

For preventing leakage through the 
bottom of a canal the great standby has 
always been, and remains, puddled clay. 

Appliances for Overcoming Change of Level 

Most of the early canals were built as 
much for drainage and irrigation as for 
navigation and it was not until the in- 
vention of the lock that canals came into 
their own. No one knows who originated 
the lock though the invention is generally 

WEIR on the Weaver Navigation. An engraving of the Saltersford 
Weir, designed by Telford. 
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attributed to Leonardo, who round about 
1488 prepared a scheme for the Duke of 
Milan for supplying Milan with water by 
means of a new canal. The canal, called 
Mortesana, is 200 miles long and navigable 
throughout. Says an eighteenth century 
writer: ‘Leonardo surmounted all oppo- 
sition and happily achieved what some 
may think miraculous, rendering hills and 
valleys navigable with security.’ Some say, 
nevertheless, that the first lock must be 
attributed to Visconti, who in 1439 con- 
nected two lakes for the purpose of trans- 
porting marble for Milan Cathedral. 

Be that as it may, the lock revolutionized 
inland navigation and thereafter many lock 
canals were built in the Continental 
countries. In England, however, canal 
development was slow. Apart from the lock 
canal of Exeter the only canal to be con- 
structed before the great canal boom 
opened with the Bridgewater Canal, was the 
St. Helens, or Sankey, Canal from the 
Mersey to St. Helens, completed through 
the efforts of the ‘commercial and enter- 
prising inhabitants of Liverpool’ in 1760, 

Locks. The most common appliance is 
the lock. The principle is fairly well known. 
A lock consists of a chamber at each end of 
which there is a gate or pair of gates. 
When the chamber is ‘empty,’ that is with 
its water level with the lower pound, a boat 
going up can enter it. The lower gates are 
shut and the sluices closed. The sluices on 
the upper gates are then opened, and the 
chamber fills, so raising the boat to the 
level of the upper pound. The upper gates 
can then be opened and the boat proceeds 
on its way. On descent the process is 
reversed. 

The early types of lock were often con- 
structed entirely of timber and there is 
another old type, not yet totally extinct, 
which has sloping turf sides with a row of 
piles driven into the foot of the slope to 
confine vessels to their proper positions 
when locking down. 

On the Shropshire Union Canal at 
Beeston near Chester, there are two locks 
designed by Telford with sides of cast-iron 
plates bolted together and resting on piles, 
the reason being that they are built in 
quicksand. The most common material for 
the sides of lock chambers, however, is 
either brick or masonry. 

Lock-gates are usually of timber having 
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the back of the heel-post of semicircular 
section to rotate in a hollow quoin. Some- 
times cast-iron gates are found. 

The plan shape of locks is usually 
rectangular. On the Oxford Canal and on 
the Lower Avon Navigation you can find 
a few examples of the diamond-shaped lock 
having double the width of the usual 
narrow boat lock. The object of this is to 
equate the amount of water the diamond 
lock passes with that passed by the 
ordinary deeper locks above it, for diamond 

Islington Tunnel on the Regent’s Canal, London. 

locks are only built where the rise is small. 
Even circular and crescent locks have been 
built. 

As a rule locks are not built to give a fall 
of more than 6 to 8 feet, as they would 
otherwise consume an excessive amount of 
water and the lower gates would become 
too large to move by hand. The largest 
canal lock in England is the entrance lock 
to the Manchester Ship Canal at Eastham, 
measuring 600 ft. by 80 ft. and worked, of 
course, by machine. The smallest locks, at 
least in width, are those on the old disused 
Shropshire Canal between Wappenshall 
Junction and Trench, measuring over 80 
ft. long but only 6 ft. 4 in. wide. They were 
built to take four tub-boats at a time, each 
measuring 20ft. by 6ft. 2in. These old tub- 
boats were drawn by a horse in trains of 
twenty at a time. The stretch of canal with 
the largest number of locks per miles lies 
between Worcester and Tardebigge on the 
Worcester and Birmingham Canal. Here 
there are fifty-eight locks in sixteen miles, 
which include the famous flight of thirty at 
Tardebigge. 

Staircase locks, or Risers, are locks 
arranged in a flight without intermediate 
pounds, where the lower gates of one lock 
act as the upper gates of the next. Risers 
are used where the slope of ground is steep 
and consume much water when boats are 
ascending. Another disadvantage is that 
boats cannot pass each other during the 
locking through. A fine example of stair- 
case locks is the set of five at Bingley on 
the Leeds and Liverpool Canal, which give 
a total lift of 59 feet. 

Throughout most of the English canal 
system, lock-gates and sluice paddles are 
worked by hand by the boat crews. 
Paddles are usually moved by rack and 
pinion by means of a portable windlass. 

ll 

DOUBLE LOCK An engraving of 1827, from a drawing 
by Thomas Shepherd, of the double lock and east entrance to the 

Sometimes they are on the gate itself, 
sometimes at the side, when they are 
termed Ground Paddles, but usually, at 
least on the upper end of locks, paddles are 
found both on the gates and at the sides. 
In the old days a ratchet and crowbar 
system was used, only a few examples of 
which now survive. 

Where two canals join you will find a 
so-called stop-lock. This generally has two 
chambers in order to deal with any 
differences in water level between the two 

canals. One canal may be 
higher than the other one 
day but lower the next; 
hence, the need for two 
chambers to deal with either 
situation. The variation of 
levels between two canals 
at stop-locks is generally no 
more than a few inches. 

A very rare type of stop- 
lock can be seen at King’s 
Norton where the Stratford 
Canal joins the Worcester 
and Birmingham. This is 
called a Guillotine or Port- 
cullis lock and is a fine piece 
of early cast-iron engineering. 
In this type only one chamber 
is needed, the gates being 
vertical plates raised and 
lowered on a frame by a 
windlass. The only other 
examples are at two locks 

on the disused Shropshire Tub-boat Canal, 
though modernized versions have now 
been installed on the Nene and the Ouse. 

Vertical Lifts. Another method of over- 
coming differences of level is the vertical 
lift. Though many ingenious proposals have 
been put forward from time to time, only 
one is now in actual use. This is the 
famous Anderton Lift between the River 
Weaver and the Trent and Mersey Canal. 
The arguments in favour of lifts are that 
they save water and speed up traffic. 
Arguments against them are that both 
capital and running costs are high. Steam, 
hydraulic or electric power is needed to run 
them as well as attendants. In general, 
except where change of level is naturally 
very steep, lifts as opposed to locks are not 
justified. 

A vertical lift was erected at Tardebigge 
on the Worcester and Birmingham in 1809 
and there were seven others built in 1836 
on the Grand Western Canal between 
Taunton and Loudwell. Nothing remains 
of any of these lifts today. 

The Anderton opened in 1875 is, how- 
ever, still very active. ‘This lift,’ explains 
an engineer of the last century, ‘raises and 
lowers the canal boats through a height of 
50 feet, between the River Weaver and the 
Trent and Mersey Canal, being connected 
with the latter by a wrought-iron aqueduct. 
The boats are enclosed in a water-tight 
trough, and remain afloat during the 
whole operation. . . The caissons or troughs 
are capable of holding two of the narrow 
boats in use on the canal, and the operation 
of entering, lowering, and opening the gates 
and passing out can be performed in from 
ten to twelve minutes. The waste of water 
is 6 inches deep over the area of the trough, 
eleven-twelfths of the stroke being per- 
formed by means of the weight of this 
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water, and the remaining power being 
supplied by a small engine working an 
accumulator. As the lift has two troughs 
which are in equilibrium until the 6 inches 
extra of water is put in, one always 
ascending and the other descending, it is 
ready for either up or down traffic, and 
when vessels from both sides arrive at 
once it acts as a double lock.’ 

Inclined Plane Lifts. The inclined plane 
lift has also been the subject of much 
ingenious thought, but, like the vertical 
lift, has never been used to any great 
extent. It has been defined as ‘a ship- 
railway, by which a large tank full of 
water, supported on wheels, is drawn up an 
inclined railroad, or the boat is drawn out 
of the water and carried on a cradle.’ 

CAPSTAN MACHINERY 
for opening and shutting lock 
gates. An engraving of a piece of 
mechanism designed by Telford. 

Remains of an inclined plane lift built in 
1900 which was worked by steam may still 
be seen at Foxton on the Grand Union 
Canal. The appliance consisted of two 
caissons, each mounted on ten wheels, and 
running on five rails parallel to each other. 
The caissons were pulled up laterally by 
wire ropes, the one balancing the other 
and the extra power coming from a 
stationary winding engine. The length of 
the plane was 307 ft. and the rise 75 ft. 
2 in. It proved too expensive to run as a 
head of steam had to be maintained con- 
tinually whether the lift was in use or not. 
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LIFTS AND INCLINED PLANES _ 19, a vertical 
boat lift as proposed by Robert Fulton in his Treatise 
on the Improvement of Canal Navigation, in which he pleads 
for the use of smaller type canals which would take smaller 
boats, of from two to five tons capacity, to be worked in trains; he 
designed machinery for these small canals which would eliminate 
the need for locks and aqueducts. 20, the Anderton Hydraulic 
Lift which raises boats 50 feet from the River Weaver to the 
Trent and Mersey Canal. This lift was built in 1875. 21 is the 
double inclined plane lift designed by Fulton; at the top of the 
plane is a pit in which a tub moves up and down ‘into which 
water is drawn from the upper canal in order to create 
a power to put the machine in 
motion.’ 22 shows another of 
Fulton’s projects—a ‘medium 
plane for a small ascent, being 
a medium between locks and 
planes’ ; in this design a water- 
wheel, supplied with water from 
the higher levelcanal, provides the 
motive power for raising boats. 

B19 

There was another inclined plane lift at 
one time at Trench on the old Shropshire 
Tub-boat Canal passing tub-boats measur- 
ing 20 ft. by 6 ft. 2 in. This was built to- 
wards the end of the eighteenth century 
and consisted of two lines of rails on each of 
which ran a trolley raised and lowered by a 
wire rope and carrying one tub-boat at a 
time. Here again the descending trolley 
balanced the weight of the ascending one, 
the extra power being supplied by a 
stationary winding engine. The length of 
the plane was 227 yds. and the rise 73 ft. 
6 in. 

There have been others such as that 
built at one time at Coalport, similar to the 
Trench Lift, with a vertical rise of 213 ft., 
while on the old Bude Canal all changes of 
level were accomplished by inclined planes 
to take four-ton tub-boats. 

If and when the canals are modernized, 
it is possible that electric power may bring 
back the vertical and inclined plane lift 
in certain cases, for today power can be 
switched on or off as required. There is no 
need now to maintain a permanent head of 
steam. 

The Track 
Our essay winner of 1858 writes: ‘In 

laying out a line, the following conditions 
should be fulfilled:— 

(1) To avoid porous soils; 
(2) To avoid passing through ex- 

pensive property, except for the estab- 
lishment of basins in commercial centres; 

(3) To provide a sufficient supply of 
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water at all times by means of low levels 
and deep reservoirs; 

(4) To dispose the line so that excava- 
tions shall compensate embankments as 
nearly as possible; 

(5) To make the line as short as 
possible, sacrificing, if necessary, some of 
the preceding conditions, so as to obtain 
a saving in time and in the working 
expenses. 
‘Fig. 23 shows how canals were originally 

executed. Raised towing-paths are made at 
least on one side, frequently on both sides, 
with the earth dug out for the bed of the 
canal. The latter is set out with a slope, 
which is frequently 1 in 1, but which varies 
with the nature of the soil. At the level of 
the surface of the water a narrow ledge is 
left, on which rushes, etc., are planted to 
protect the banks from waves or ripples. 
A drain may be necessary to carry off the 
leakage. 

‘Fig. 24 shows a modification better suited 
for steam navigation. . . . The shores are 
vertical. They may be protected from the 
surge caused by steamers, either by means 
of a lining of beton (concrete formed with 
gravel and hydraulic lime) or by rough 
stone-work without mortar. The drift soon 
fills up the joints.’ 

In principle one cannot improve on 
Fig. 24 for modern canals. 

Tunnels, Bridges and Aqueducts 
These are important incidentals in canal 

building and are very similar to the works 
needed in railway construction. Indeed the 

23 

2s 
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ng THE CUT 23 and 24 are referred to 
. Natural Surface in the text on page 12, and they show, by 

lly ~ S vt e tye sections, the change in methods of con- 
at struction of canals. 23 is the original style 
es, of execution, and 24 shows how they should 
‘he now be executed; these engravings are from 
De, a prize essay on canals by W. O’Brien, 
ies published in 1858. 25, two sections of 
of Telford's Birmingham and Liverpool Junc- 
_s tion Canal, now called the Shropshire Union. 

to 

oa pioneering efforts of the canal engineers parison of dimensions is interesting. Old never constructed and boats were pro- 
“ greatly helped the subsequent develop- Harecastle: minimum height above water  pelled through them either by shafting 

™ ment of railways. level, 5 ft. 10 in.; minimum width at water or legging. Shafting consisted of pushing 
is Tunnels. The first main line canal tunnel _ level, 18 ft. 6 in.; no towpath. Netherton: with a long pole against the top or sides 
he built in England was Harecastle Old height, 15 ft. 9 in.; width, 17 ft. of water- of the tunnel and was generally used only 
e Tunnel on the Grand Trunk, now called way, 27 ft. including two towpaths. in short tunnels. Legging was carried out 

‘th the Trent and Mersey. It was begun by Of the nine canal tunnels which are over by two men, one on each side of the boat 
. 1 Brindley in 1766 but not finished until a mile long, Standedge, piercing the ridge _lying on their backs and pushing against 
ie" 1777, five years after Brindley’s death. It dividing the Tame and Colne valleys, on the tunnel sides with their feet. Later 
_ is 1$ miles long and a stupendous feat of | the Huddersfield Narrow Canal, is the steam haulage was used but today most 

engineering for those days. Later, with longest of all at 375 miles. It is also the boats pass through on their own power, 
- more experience and better facilities to highest above sea level, and lies on the although in Telford’s Harecastle tunnel 

back him, Telford constructed another highest navigation in England. It was _ boats are still hauled through by a strange 
tunnel alongside the old of larger di- built without a towpath at the end of the _ electric tug drawing its current from an 

nal mensions and containing a towpath. The — eighteenth century. The second longest is overhead cable and hauling itself along on 
rks latest tunnel to be built is the Netherton, the Sapperton on the now completely a second cable in the bed of the channel 
he which was finished in 1858 on the Bir- derelict Thames and Severn Canal, running which it picks up on a winch and then pays 

mingham Canal Navigations. It is about 
1$ miles long and is lit by gas—the only 
canal tunnel to be artificially lit. Com- 

for 24 miles through the ridge dividing the 
two river basins. 

In the early tunnels towpaths were 
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out astern. There are in all forty-five canal 
tunnels in England and Wales. 

Bridges. These are of two main sorts— 
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eh TUNNELS 26, an old print of the classical HN 
facade of the south end of Sapperton Tunnel on the Z ta 
now derelict Thames and Severn Canal; the north end 
has a gothic flavour with a castellated top; the tunnel, 
piercing the ridge which divides the two river basins, 
is the second longest in the country, being 24 miles 
long; the longest is Standedge at 3,'}; miles on the 
Huddersfield Narrow Canal. Sapperton Tunnel was 
visited by George III in 1788 during its construction; 
it is still in a fair state of preservation though the 
growth of trees has altered the picture as seen in the old 
print above; the little inn at the top of the slope still 
exists. 27, a sectional-cum-perspective engraving of the 
second Harecastle Tunnel built by Telford as an alter- 
native to Brindley’s earlier tunnel on the old Grand 
Trunk, now known as the Trent and Mersey Canal. 
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BRIDGES 238, perspective; 29, section; 30, 
plan; from an engraving of 1809 depicting a 
typical canal accommodation bridge. 31, an early 
type of wooden swing bridge as shown in a print j— 
of 1806. 32, Brindley’s aqueduct over the River 
Sow at Milford on the Staffordshire and Worcester- 
shire Canal. 33, Barton Swing Aqueduct, built in 
the eightcen-nineties, which carries the Bridgewater 
Canal over the Manchester Ship Canal; it is swung 
full of water, the whole weighing 1,500 tons. 
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Accommodation Bridges which carry roads 
or farm tracks across the canal and Roving 
Bridges which carry the towpath itself 
across from one side of the canal to the 
other. The usual type of overline accommo- 
dation bridge is the single-arch brick or 
stone structure with towpath carried 
under it alongside the canal. 
A type of bridge of special interest is that 

found on the Stratford-on-Avon and 
Staffordshire and Worcestershire Canals. 
It was designed to save the expense of 
carrying the towpath under without the 
need of casting off and re-attaching the 
tow-line. The bridge, called a Split Bridge, 
consists of two iron brackets cantilevered 
out towards each other from a brick 
abutment on either side. The brackets do 
not touch but leave a space of about ? inch 
through which the tow-line can be slipped. 

Movable bridges are fairly common and 
are of two kinds—those called turn, or 
swing, bridges which open by turning to 
one side on a centre and those called 
drawbridges which open by lifting upwards 
and are balanced by counter-weights. The 
Oxford Canal has its own special type of 
drawbridge and the Welsh Section of the 
Shropshire Union another, of a character 
similar to those in Van Gogh’s paintings. 
The Gloucester and Berkeley Canal also 
has its own type of turn bridge of extremely 
elegant appearance. 

Canal bridges are perhaps the most 
beautiful and _ interesting of canal 
structures, and have the charm not merely 
of the variety of regional types but also of 
local variety within those types. Thus, 
within a regional standard, as for instance 
Telford’s little stone bridges on the 
Shropshire Union, you will find homo- 
geneous style but never mechanical repe- 
tition. Purely functional, quite unself- 
conscious, perfectly proportioned and 
fitting snugly into the landscape, these 
bridges have a fine monumental quality 
which few engineering structures have 
since achieved except perhaps the modern 
reinforced concrete bridges of Robert 
Maillart. They are perfect examples of 
the functional tradition. 

Aqueducts. These are necessary to carry 
the canal track across roads, railways, 
rivers and streams. The earliest canal 
aqueduct built in England was that at 
Barton opened in 1761 amidst much 
sceptical scoffing. Designed by Brindley it 
carried the Duke of Bridgewater’s Canal, 
described by a contemporary as ‘an 
aqueduct bridge over the navigable River 
Irwell at the height of 38 feet above its 
surface, which presented to the wondering 
spectators the new and surprising sight of 
vessels sailing aloft in the air, high above 
other vessels sailing below in the river.’ 
Built of stone, the Barton Aqueduct was 
about 600 feet long and 36 feet wide, with 
a waterway 18 feet wide and 43 feet deep 
carried in a channel of puddled clay. It 
remained in use and in a good state until it 
was superseded in 1893 by the present 
Barton Swing Aqueduct needed to carry 
the Bridgewater Canal across the new 
Manchester Ship Canal into which the 
River Irwell had been absorbed, while at 
the same time permitting the passage of 
large ships. 

(contd. on page 17) 
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aqueducts 

above, three angles 01 Telford's Pontcysyllte 
Aqueduct on the Welsh Section of the 
Shropshire Union. 34, a general view from 
the side of the turbulent Dee, 35, 36, two views 
of Chirk Aqueduct, also by Telford, on the 
Welsh Section, which crosses the River 
Ceiriog on the Welsh border. 37, the park- 
like scene from above the entrance to Chirk 
Tunnel, 38, an intrepid pleasure boat crosses 
the aqueduct—a rare sight; in the tunnel 
it m find its way blocked by rotting 
branches and vegetation; no commercial 
craft now pass this way and for weeks at 
a time the water is undisturbed, while 
above trains roar across the bridge to Chester. 



aqueducts, weirs and locks 

39, an old print of Brindley’s Barton 
Aqueduct built in 1761 to carry the 
Bridgewater Canal across the Irwell. 40, 
the Barton Swing Aqueduct which 
replaced it in 1893 in order to take the 
old canal across the new Manchester 
Ship Canal. 41, one of the fascinating 
circular lock weirs built of brick, found 
only on the Staffordshire and Worcester- 
shire Canal. 42, the foot of the famous 
flight of locks at Foxton, on the Leicester 
Section of the Grand Union. 43, an old 
turf-sided lock on the Kennet River 
Section of the Kennet and Avon Canal. 



(contd. from page 14) 

The Barton Swing Aqueduct is an 
amazing feat of nineteenth century en- 
gineering. The main girders of the swinging 
part are 234 feet long and the trough it 
carries is 18 feet wide and 6 feet deep. The 
swinging part revolves on a central pier and 
in order to avoid the delay which would be 
caused by emptying and filling the trough 
each time the aqueduct is opened, it is 
swung full of water. This is achieved by a 
system of gates closing the ends both of the 
trough and the canal itself at the two 
shores. Keeping the gates watertight was 
the chief problem which the engineers had 
to face and this was finally accomplished 
by the use of rubber-faced, tapering 
wedges, weighing 12 tons each and worked 
by hydraulic rams. The moving structure 
with its water content weighs about 1,500 
tons. 

Two other famous aqueducts are those at 

AQUEDUCTS 44, an old print of Rolle Aqueduct on the old Torridge Canal near 
Torrington, Devonshire. 45, engraving of 1796 of a cast-iron aqueduct designed by Robert 
Fulton. At the bottom of the page, engravings of, 46, Pontcysyllte Aqueduct and, 47, Chirk 
Aqueduct, Telford’s masterpieces. 

Chirk and Pontcysyllte on the Welsh part 
of the Shropshire Union—the old Ellesmere 
Canal. Both are the work of Telford and 
show a development of Brindley’s tech- 
nique in that the troughs they carry are 
both of cast iron. Chirk was originally built 
with a puddled clay bed but this was later 
changed. 

Chirk Aqueduct, carrying the canal over 
the River Ceriog, was built in 1801 of ten 
stone arches. Pontcysylite, built two years 
later across the River Dee, has stone piers 
supporting cast-iron arches—a magnificent 
structure and certainly one which must be 
included among the Seven Wonders. (It is 
perhaps time to list these Seven Wonders 
of the Canals. They are: Pontcysyllte 
Aqueduct, the Barton Swing Aqueduct, the 
Anderton Lift, the Bingley Five-Rise Lock, 
Standedge Tunnel—all of which have been 
mentioned. To these add: the great 
Burnley Embankment on the Leeds and 
Liverpool Canal and the remarkable flight 
of twenty-nine locks with their long side 
ponds at Devizes on the Kennet and 
Avon.) 

Inns and Cottages. Buildings which are 
part and parcel of canal economy and can 
therefore legitimately come under this 
section are the canal inns and the cottages 
of the toll clerks, lock-keepers and length- 
men. (Lengthmen are canal employees in 
charge of a particular length of waterway.) 

The photographs will tell more about the 
architectural interest of these buildings 
than words, but a good colourful im- 

pression which describes the purpose and 
atmosphere of canal inns can be found in 
L. T. C. Rolt’s Narrow Boat: ‘It was 
evening by the time we reached the 
bottom to moor by the village of Napton- 
on-the-Hill. . . . It was here that we found 
our first canal inn. Approached by a rough 
track, it stood in the fields on the side of 
the canal away from the village, and, with 
outbuildings grouped around the house, it 
looked like a small farm, except for the 
faded sign of The Bull and Butcher over the 
door. Inns such as this fulfil the same 
purpose as the great posting-houses of 
coaching days, for they are recognized 
“stages” on the water roads where many 
generations of boatmen have been ac- 
customed to tie up and stable their horses 
for the night. Today they are fast going 
the way of their great predecessors, for the 
motor-boat is emptying their stables and 
bar parlours. Though the motor travels 
little faster than the horse, it does not 
tire, so that once-familiar moorings be- 
come filled up with mud, the rings rusty 
from long disuse, while far into the night 
the boats pass by. Thanks to the survival 
of horse-drawn traffic on the Oxford Canal, 
The Bull and Butcher has been more 
fortunate than many inns we encountered 
subsequently. . . . It was dark and there 
was a thin cry of bats when we walked 
down to The Bull and Butcher after dinner. 
By the light of a paraffin lamp the landlord 
was pouring beer out of a tall enamelled 
jug. He was more of a farmer than a 
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publican, big-boned and swarthy, his shirt- 
sleeves leaving his bronzed forearms bare 
to the elbow. Two boat captains in dark 
corduroys were playing a game of five-o- 
one on the dartboard. Each wore a gold 
ring in one ear, which gleamed in the 
lamplight and lent them an appearance 
which was strangely foreign... .’ 

The Bull and Butcher has gone the way 
of many other canal pubs and no longer 
holds a licence. Most of the canal pubs have 
the same pleasant Georgian character. A 
stable is almost always attached and some- 
times, as at The Cape of Good Hope at 
Warwick in days gone by, the inn was also 

a general store where the boaters could buy 
food and the essentials of their craft such 
as tow-lines, horsewhips or decorated water- 
cans. At important canal junctions there 
is almost always an inn like The Swan at 
Fradley and The Greyhound at Hawkesbury. 

Canal cottages have their own charm 
and, like the bridges, are in local types with 
variations. They vary in date between late 
eighteenth century and middle nineteenth 
century. On the main line of the Shropshire 
Union there is a standard yellow brick 
type, probably designed by Telford him- 
self, for with their observation bays they 
are very similar to a road _toll-house 

ON THE CUT 

48, octagonal toll-house on 
the Staffordshire and Wor- 
cestershire Canal. 49, main- 
tenance yard on the Coventry 
Canal. 50, toll-house of 18533 
at Stourport. 51, lock repair 
andbuilding shop with cast- 
iron pillars at Marsden on 
the Huddersfield Canal. 

illustrated in the Atlas to the Life of Thomas 
Telford. On the Welsh Section of the Shrop- 
shire Union, however, you will see another 
type of later date built by the railway 
company when it took over the canal— 
an interesting case of railway architecture 
to be found on the rival waterways. 

Other kinds of buildings on the canals 
are toll-houses, often octagonal in plan, as 
on the Staffordshire and Worcestershire; 
grand brick warehouses, as at Stourport; 
and maintenance yards where lock-gates 
are made and repaired, as at Hartshill on 
the Coventry Canal, a late Regency affair 
with a clock tower, illustrated above. 

An old print showing details of Fulton’s inclined plane lift. 



THE FUNCTIONAL TRADITION Throughout the history of English—or for that matter of any other —archi- 

tecture there is a continuous thread running parallel with the historical styles but owing little or nothing to them. It might be called a 

timeless tradition of functionalism if the term had not become confused by being used to define a far more sophisticated phase of contem- 

porary architecture. For its constituent elements are geometry unadorned, and it owes its effects to the forthright, spare and logical use of 

materials. To this extent it has affinities with the architectural effects sought by the modern architects of to-day, which no doubt explains 

why, looking back over the centuries, our own eyes are especially apt at picking out structures that owe their charm and quality to this 

tradition of functionalism, whether seen in a gothic buttress, the great roof of a Wiltshire tithe-barn, a groined sea-wall, a lighthouse, 

A drawbridge at Whitchurch on the Welsh Section of the Shropshire Union, raised manually by pulling on a chain. 
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a Thames-side warehouse or one of those grand breath-taking viaducts by which the early nineteenth century engineers carried their 

railways across river valleys. But the best place of all to study the functional tradition is the English canal system, perhaps because canals 

were mostly built at a time when the new engineering techniques aroused enough enthusiasm for pure structure to be acceptable without 

self-conscious adornment, and perhaps also because they perfectly combine an architectural programme with a strict engineering discipline. 

On the following pages are some characteristic examples showing how this functional tradition produces work with not only the obvious 

charm of a piece of well-designed machinery but also with subtler, more truly architectural, qualities. These qualities are derived from a 

necessarily close partnership with the natural landscape, from the robust treatment of masses penetrated by voids that curve out of sight 

with an instinctive eye for the drama latent in simple geometry, and from the endless interplay of the basic building elements: steps, arches, 

ramps, bulging bastions and subtly concave parapet walls, all contrasted with the massive solidity of platforms and masonry retaining walls. 



FLOWING LINES rising, falling, curved 

and straight, are the basis of the architectural quality 

of these canal bridges. Facing page, 54, Bumble 

Hole Bridge and lock cottage on Brindley’s Stafford- 

shire and Worcestershire Canal. 55, a roving bridge 

at Aldersley Junction, where the Staffordshire and 

Worcestershire Canal joins the Birmingham network. 

56, bridge and toll house at Aldersley Junction: 

THE FUNCTIONAL TRADITION 

whitewash round the arch and on the angles of the 

bay help the helmsman to steer at night. 57, road 

bridge at Stoke Bruerne on the Grand Union, 58, 

the roving bridge at Aldersley Junction. 59, at 

Staffordshire 

Trent and 

stands this brick 
background of old 

Great Haywood Junction, where the 

and Worcestershire Canal joins the 

Mersey—Brindley’s Grand Trunk 

with its warehouse 2. bridge, 



THE FUNCTIONAL TRADITION 

60. Flatheridge roving bridge on the Staffordshire and Worcestershire Canal. 61, bridge 

at Autherley Junction where the Shropshire Union joins the Staffordshire and Worcester- 

shire. 62, roving bridge at Hurleston Junction where the Welsh Section of the Shropshire 

Union joins the main line. Most of these Midland bridges are of yellow brick. 63, 64, 

65, three sculptural effects of line and volume—a lock on the Grand Union: a lock on the 

Worcester and Birmingham: a bridge and lock on the Staffordshire and Worcestershire. 

66, on facing page, a roving bridge of stone, south of Hyde on the Peak Forest Canal. 

This isa classic example of all the very best in the functional architecture of canals. 

61 62 



SPACH NETTED — Phree cast-iron bridges which leap into space 

and seem to net it with their traceried railings. 67. bridge across a cutting which 

was at one time a tunnel. on the Oxford Canal. 6S. one of the standard bridge son 

the upper part of the Oxford Canal, built when Telford straightened out Brindley’s 

earlier meanderings. 69, a pair of these standard bridges at Braunston Junction, 

where the Oxford joins the Grand Union. 



THE FUNCTIONAL TRADITION 

VOLUME PIERCED | i, 

cotton-king Samuel Oldknow’s aqueduct 

at Marple on the Peak Forest Canal; its 

rhythm is enhanced by pierced holes, and 

counterpoised by the railway viaduct 

beyond. Another cast-iron bridge. 71. 

which simultaneously frames and nets 

space: it is at Hurleston Junction, where 

the Oxford joins the Coventry Canal, and 

is signed “J. Sinclair 1837, Britannic 

Engineering Company. Through the arch 

is seen a lock cottage and a disused 

pumping station. Facing page, 72, a 

Telford bridge across the deep cutting 

known as The Rocket, near Tyrley on the 

Shropshire Union Canal. Such cuttings 

are typical of the later canals of Telford, 

who preferred the straight course to the 

indirect winding progress of Brindley’s 

earlier canals. These cuttings have great 

scenic power, largely on account of 

dramatic bridges like this one. Sometimes 

several form perspective vistas, one 

framing another in the distance. The 

well-protected vegetation on the slopes is 

very rich, and at times almost tropical. 





Apart from their interest as engineering feats, the canal tunnels have high dramatic 

value, their squat dark openings abruptly closing the vista. 73, West Hill Tunnel 

on the Worcester and Birmingham Canal, 2,750 yards long. 74, Shrewley Tunnel 

on the Warwick and Birmingham Section of the Grand Union, 433 yards long. 75, 

where it all began—entrance to the Duke of Bridgewater's coal mine at Worsley 

Basin on the Bridgewater Canal. 76, entrance to the Kings Norton Tunnel on the 

Stratford-on-Avon Canal, 352 yards long; here boats are hauled through by means 

of a handrail fixed to the side of the tunnel. 77, cutting on the Welsh end of 

Chirk Tunnel, 459 yards long. 78, a pier of Marple Aqueduct, Peak Forest Canal. 

THE FUNCTIONAL TRADITION 
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LEVELS Canal locks and bridges provide an unending series of lessons in handling that subtle but vital 

element of landscape design, transition from level to level. On this and the following pages are a few of them—cants, 

cambers, ramps, steps—so defined and interrelated that they achieve something supreme in utilitarian beauty. 

79, the three staircase locks at Grindley Brook on the Welsh Section of the Shropshire Union. 80, Bratch Bridge and 

toll house on the Staffordshire and Worcestershire Canal. 81, brick ramp at Grindley Brook locks. 82, stone bridge 

and towpath at a cutting near Llantisilio, where the Welsh Section of the Shropshire Union begins at an intake 

from the River Dee. 83, brick ramp at Grindley Brook. 84, lock and bridge on the Shropshire Union main line. 
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Richness and intricacy 

through wear and tear. 85, 

lock steps and walls on 

the Staffordshire and Wor- 

cestershire Canal. 86, one 

of the locks on the Bratch 

staircase, on the Stafford- 

shire and Worcestershire. 

Particularly remarkable is 

the projecting peninsula 

for operating the lock gate, 

its line articulated by the 

descent of the path which 

mysteriously all but dis- 

appears below the bridge. 
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Boat, 1801 

TWO HUNDRED YEARS OF CANALS 

The first important English canal, the ten mile long Bridgewater Canal between Worsley and Manchester, was opened in 1761; by 1839 there 

were eighty-six canals in England and Wales and the total canal mileage in Great Britain was 2,477. This article traces the rise and fall of the 

canal as a means of transport—a process which may itself be seen as a journey along an imaginary waterway, rising steadily throughout 

the reign of George III, maintaining the high level it had reached between 1820 and 1840, and dropping away very sharply when it became 

evident that railways had come to stay . . . the locks (as it were) in the upward part of the journey are constituted by the opening of the 

various canals, Brindley’s Grand Trunk Canal (now known as the Trent and Mersey), Telford’s Ellesmere Canal and Birmingham and Liver- 

pool Junction, Rennie’s Kennet and Avon, Jessop’s Grand Junction, and the rest. The stages in the descent are marked as often as not by 

direct action on the part of the railway companies, who bought up many of the canals and deliberately allowed them to fall into decay. 

UP TO THE MIDDLE of the eighteenth 
century people depended mainly on local 
agriculture and local trades. Roads were 
appalling, mere muddy tracks, so that all 
long-distance transport of goods had to be 
carried out by the pack-horse. But the 
development of the great canal system in 
England brought the Industrial Revolution 
because it made the transport of coal from 
the mines to the workshops and factories a 
practical and paying proposition. The 
canals came also as a particular boon to 
the Potteries. Owing to heavy breakage 
the transport of pottery by horse was 
financially crippling, but the canals brought 
cheap and safe carriage and also allowed 
easier transport of the essential raw 
materials of flint stones and clay. 

The Bridgewater Canal opened up a new 
age. Though not the first English canal it 
was chronologically the most important 
and served as a pioneer and a model for 
the many canals which rapidly followed it. 
Being disappointed in love the young 
Duke of Bridgewater canalized his energies 
in the development of his estates and 

decided to turn to account ‘a large moun- 
tain of coal’ which he owned at Worsley. 
This was quite uneconomic to mine because 
of the poor roads of the time and the 
imperfect navigation of the Mersey and the 
Irwell. He therefore decided to build a 
canal between Worsley and Manchester 
for which he obtained two Acts of Parlia- 
ment in 1759 and 1760. 

As Macpherson tells us in his Annals of 
Commerce: ‘While the Duke was concerting 
his plans he perceived, encouraged and 
availed himself of the wonderful talents 
of the uneducated and _ heaven-taught 
engineer, Brindley, by whose ingenuity, 
with the abundant supply of materials 
from his own lands, and a vast expenditure 
of money for labour, he completed a 
navigable canal with about 44 feet depth 
of water without locks; the inequalities 
of the ground, and the intervention of rivers 
and public roads, being surmounted by 
stupendous mounds of earth, by a tunnel 
cut through a hill 50 feet under the 
surface, and in some places hewn out of the 
solid rock; by aqueduct bridges over the 

public roads; and by what professional 
men then pronounced impossible, an aque- 
duct over the navigable river Irwell at 
the height of 38 feet above its surface.’ 

The canal runs right into the mines at 
Worsley. In Brindley’s day it extended 
only a mile underground, but eventually, 
branching out in all directions, it reached 
to a total length of forty miles. It is still 
possible to see the two entrances to the 
—_ and the original type of mining boat 
used. 

The whole canal just ‘over,ten miles long 
was opened in 176lgafter-less than;two 
years’ work. To-day we have become blasé 
and are no longer stirred by such events, 
but at the time everyone was thrilled, 
especially by the Barton Aqueduct, the 
parent of the later splendid aqueducts of 
Telford and Rennie. As soon as it was 
proved to be effective, as Macpherson 
writes, even ‘the scoffers, who in derision 
of this noble effort of Brindley’s bold but 
unerring genius, had called it a castle in the 
air, felt themselves ashamed.’ A lady of 
the day describes it as ‘perhaps the greatest 
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artificial curiosity in the world... 
crowds of people, including those of the 
first fashion, resort to it daily.’ 
Who was this astonishing character, 

Brindley? Samuel Smiles in his Lives of 
the Engineers described him as ‘probably 
one of the most remarkable instances of 
self-taught genius to be found in the whole 
range of biography.’ Perhaps he was a type 
which only the age could have produced. 
He remained all his life almost illiterate 
but somehow managed to develop his gifts 
without any theoretical training or past 
experience to guide him. At an early age 
he was apprenticed to a millwright, the 
only kind of engineer that existed in those 
days. Later when the Duke found him he 
had set up as a wheel- and millwright on 
his own account and was carrying out much 
successful work especially in flint mills for 
the Wedgwoods, then small potters. He 
died in 1772 at the early age of fifty-six, 
never having realized himself that it was 
he, as much as Wellington and Nelson, who 
eventually conquered Napoleon. 

The Duke of Bridgewater, ‘the first great 
Manchester Man,’ as Smiles calls him, was 
no less remarkable. Though he became 
fabulously wealthy, at one time he gambled 
courageously for during the building of his 
canals he had great difficulty in raising the 
vast sums required, even though he cut 
his living expenses to the minimum. At 
times he was even reduced to begging 
loans from his tenants to pay his men their 
wages. 

In making his first canals Brindley stuck 
to a certain principle and method. He 
would lay as much of his navigation on a 
level as possible and ‘he would rather go 
round an obstacle in the shape of an 
elevated range of country, than go through 
it. Although the length of canal to be 
worked was longer, yet the cost of tunnel- 
ling and lockage was avoided. Besides, the 
population of the district was fully accom- 
modated.’ (Smiles.) The early canals were 
thus as rolling as the English roads. Later 
Telford and others dug their navigations 
in straighter lines with a greater use of 
cuttings and embankments. 

Brindley’s method of construction was 
to use the canal itself in forwarding the 
work. To quote Dr. Smiles again: ‘He had a 

. floating blacksmith’s forge and_ shop, 
provided with all requisite appliances, 
fitted up in one barge; a complete car- 
penter’s shop in another; and a mason’s 
shop in a third; all of which were floated 

An old print of 
Brindley’s Castle 
in the Air, the 
Barton Aqueduct, 
which carried the 
Duke of Bridge- 
water’s Canal 
across the River 
Irwell. It has been 
replaced by the 
Barton Swing 
Aqueduct, and the 
Irwell has been ab- 
sorbed by the Man- 
chester Ship Canal. 

on as the canal advanced, and were thus 
always at hand to supply the requisite 
facilities for prosecuting the operations 
with economy and despatch.’ 

Scarcely had the first canal been opened 
than Brindley was at work for the Duke 
making an ‘ochilor servey or a ricconitor- 
ing’ for a new ‘novogation’ as he notes in 
one of his memoranda books. Soon work 
was proceeding on a new canal which was 
to join the old one at Longford Bridge and 
connect it with Runcorn and the Mersey, 
thus linking Manchester with Liverpool and 
the open sea. This canal was twenty-four 
miles long, on the same level of contour 
all the way until a flight of locks near 
Runcorn brought it down to the Mersey. 
It was opened to traffic in 1767 and later 
the original canal was extended north-west 
to Leigh. 

The effect of these canals was to provide 
regular and abundant supplies of coal. To 
begin with the coal was a joy to all in the 
open hearth but its full advantages were 
not realized until the development of 
Watt’s steam-engine. As the Duke himself 
said ‘a navigation should always have 
coals at the heels of it-—a saying which 
still holds true. 

There was considerable opposition to 
these early canals. They would, it was 
said, ruin the trade of those employed 
in land transport, diminish the number 
of draught horses, destroy great areas 
of cornland, wreck the coasting trade 
and by so doing weaken the Navy. 
The Jeremiahs were proved wrong for 
between 1761 and 1790, when 
the whole country was covered 
with canals, the tonnage of 
ships leaving the English ports 
was nearly doubled. 

During the first years after 
their construction, before vege- 
tation had had time to grow, 
the canals must have appeared 
as most depressing ditches 
draped in mud. Miss Anna 
Laetitia Barbauld, writing in 
1792, describes how she came 
to a valley where ran both a 
small, meandering brook and 
the Duke of Bridgewater’s 
Canal. ‘The firm built side of 
the aqueduct suddenly opened, 
and a gigantic form issued 
forth, which I soon discovered 
to be the Genius of the Canal. 
He was clad in a close garment 

TWO HUNDRED YEARS OF CANALS 

of russet hue. A mural crown, indented 
with battlements, surrounded his brow. 
His naked feet were discoloured with clay. 
On his shoulder he bore a huge pickaxe, 
and in his hand he held certain instruments 
used in surveying and levelling.’ The lovely 
Deity of the Stream, however, was clothed in 
a light green mantle and ‘the clear drops 
fell from his dark hair, which was encircled 
with a wreath of water-lily, interwoven with 
sweet scented flag.’ Miss Anna would think 
differently to-day if she could visit the more 
isolated stretches of the old canals—those 
‘broad and often beautiful roads, great 
highways into the heart of the most glorious 
country in the world,’ as a later writer, 
Temple Thurston, has described them. 

As well as trading on his canals the Duke 
established a packet-boat service by which 
passengers were conveyed at the rate of a 
penny a mile. One of these packet-boats, 
the Duchess-Countess, 89, still survives and 
languishes, the home of an ageing recluse, 
somewhere on a bank of the Welsh Section 
of the Shropshire Union. No doubt the 

Duke himself still haunts it, for (the 
Doctor again), ‘he delighted to travel by 
his own boats, preferring them to any 
more stately and aristocratic method.’ At 
the prow of the Duchess-Countess was 
fixed at one time a great S-shaped knife 
which would ruthlessly cut through any 
tow-line which had the temerity to lie in its 
path, for the packet always had right of 
way and would travel at a good six miles 
an hour behind a pair of cantering horses. 
The larger packet-boats like the Duchess- 
Countess had accommodation for three 
different classes being ‘each provided with 
a coffee house kept by the master, wherein 
his wife serves the company with wines 
and other refreshments.’ (contd. on page 33) 

Inside a passage boat, an illustration by Edward Burney (1760- 
1848) depicting ‘J. Gilpin suddenly aroused . . . by the importunities 

of the rival Uxbridge waiters to land and give orders for dinner.’ 
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91, . and Mrs. John Wilson, who work their own boat “ Mabel ” 
on the Coventry end Oxford Canals. Mr. Wilson, son of a collier 
turned boatman, is one of the few who have bravely stood out 
against centralised carrying, and he remains one of the rare 
Number Ones, or owner-boatmen, left oun the cut; many former 
Number Ones envy his independence. 92, Mrs. Doris Harrison, of 

the third generation behind the bar of the old canal inn, The Cape 
of Good Hope, at Warwick. 93, Mr. John Moody, canal maintenance 
man at Ellesmere Depot on the Shropshire Union. 94, Mr. Jack 
Warner has worked on canals all his life; now lock keeper at 
Tardebigge on the Worcester and Birmingham, he believes in trans- 
migration of souls and is famed for his songs at Half-Way House. 



95, 96, 97, boaters children; their 
lives are hard, but independent, 
and rarely are they irked and 
standardised by 100ling. 
Mrs. Skinner prepares a 
in the cabin of a Narrow 
Boat; her husband is another 
of the rare Number Ones. These 
cabins measure about 7 feet 
wide by 10 feet long and all 
have a standard and_ highly 
functional plan. Decoration con- 
sists of lacework, brasses, lace- 
edge plates and rose and castle 
paintings ; on the left a minute, 
spotless coal range. Seated in 
the centre of her aedicule. 
curtain enshrined, children 
bawling vigorously around, the 
materfamilias of the Narrow 
Boat seems like some benevolent, 
rough-hewn goddess of fertility. 



The Architectural Review, July 1949 

In 1766 Richard Whitworth published a 
treatise on The Advantages of Inland 
Navigation, in which he eulogized Brindley 
and the Duke and pointed out that the 
development of inland navigation, instead 
of injuring, as had been prophesied, had 
greatly benefited the coasting trade and 
the Navy. He advocated the connection 
by canals of Bristol, Liverpool and Hull. 
Before long Brindley was at work on a 
scheme based on this proposal. This was 
the Grand Trunk Canal, Brindley’s greatest 
enterprise. It is now known as the Trent 
and Mersey Canal. One of its prime movers, 
Josiah Wedgwood, who realized its 
potential advantages to the Potteries, cut 
the first sod in 1766, but the whole was 
not finished until eleven years later, after 
Brindley’s death. The canal was to run 
from the Duke’s Cut at Preston-on-the- 
Hill southwards by Northwich and Middle- 
wich, through the great salt districts of 
Cheshire to the summit at Harecastle. 
Descending from the summit level into 
the valley of the Trent the canal would then 
pass south through the Potteries to Hay- 
wood, where it would join the projected 
canal to unite the Severn with the Mersey. 
Near Rugeley, turning north-east, it would 
join the Trent near Derby. From thence 
there was a clear navigation by Notting- 
ham to the Humber. Another canal would 
be constructed called the Wolverhampton 
(now called the Staffordshire and Wor- 
cestershire) from the Severn to the Trent, 
near Haywood. In this way would be 
united the three rivers having their termini 
at the ports of Liverpool, Hull and Bristol. 

The Grand Trunk itself was 140 miles 
long and required over 160 large and small 
aqueducts, 109 road bridges, 75 locks and 
5 tunnels, of which by far the most formid- 
able was the MHarecastle—another of 
Brindley’s Air Castles as the usual gang 
of scoffers called it. Its manner of con- 
struction is interesting. As Smiles writes : 

‘Shafts were sunk from the hill-top at 
different points down to the level of the 
intended canal. The stuff was drawn out 
of the shafts in the usual way by horse- 
gins; and so long as the water was met with 
in but small quantities, the power of wind- 
mills and watermills working pumps over 
each shaft was sufficient to keep the 
excavators at work. But as the miners 
descended and cut through the various 
strata of the hill on their downward progress 
water was met with in vast quantities; and 
here Brindley’s skill in pumping machinery 
proved of great value. .. . He had a fire- 
engine, or atmospheric steam-engine .. . 
erected on the top of the hill, by the action 
of which great volumes of water were 
pumped out night and day. This abundance 
of water, though it was a serious hindrance 
to the execution of the work, was a circum- 
stance on which Brindley had calculated, 
and indeed, depended, for the supply of 
water for the summit level of his canal. 
When the shafts had been sunk to the 
proper line of the intended waterway, the 
excavation then proceeded in opposite 
directions, to meet the other driftways 
which were in progress. The work was also 
carried forward at both ends of the tunnel, 
and the whole line of excavation was at 
length united by a continuous driftway... 
when the water ran freely out at both ends, 

33 

a canal gallery 

Below, 100, Francis, Duke of Bridgewater at the age of 70. 
101, James Brindley. 102, Thomas Telford. 108, William 
Jessop. Right, Mr. Ephraim Talbot, lock-keeper at Tixall 
on the Staffordshire and Worcestershire Canal, who repre- 
sents a colourful, individualistic, eighteenth century type 
which is still to be found amongst the workers on the canals. 99 
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A nineteenth century print of the northern entrance to Harecastle Tunnels. 
On the right, Brindley’s original tunnel; left, Telford’s later tunnel. 

and the pumping apparatus on the hilltop 
was no longer needed.’ 

‘Gentlemen come to view our eighth 
wonder of the world,’ a contemporary 
notes, ‘the subterraneous navigation, 
which is cutting by the great Mr. Brindley, 
who handles rocks as easily as you would 
plum-pies, and makes the four elements 
subservient to his will. He is as plain a 
looking man as one of the boors of the 
Peak, or as one of his own carters; but 
when he speaks, all ears listen, and every 
mind is filled with wonder at the things 
he pronounces to be practicable. . . . The 
clay he cuts out serves for bricks to arch 
the subterraneous part, which we heartily 
wish to see finished to Wilden Ferry, when 
we shall be able to send Coals and Pots to 
London, and to different parts of the 
globe.’ 

The Grand Trunk—the title was Brind- 
ley’s own—became the great aorta of the 
Midlands canal system from which many 
lines developed. Brindley laid out several 
other canals, not all of which he completed 
—the Coventry, the Oxford, the Droitwich, 
the Chesterfield—but none surpasses the 
Grand Trunk in magnificence. 

The phenomenal success 

surveyor, designer of the 
Menai Bridge and would- 
be poet, who began life in 
1757 in a shepherd’s cot- 
tage in Eskdale, trained 
as a stonemason and was 
finally buried ‘full of years 
and honours’ in Westmin- 
ster Abbey. 

His chief canal was 
the old Ellesmere Canal, 
having with its branches 
a total length of 112 
miles. Telford’s last canal 
was the old Birmingham 
and Liverpool Junction 
Canal (now part of the 
Shropshire Union) linking 
Brindley’s Wolverhamp- 
ton Canal with the Elles- 
mere near Nantwich via 
Market Drayton, and 
opening up a second and 

shorter route between Birmingham, Liver- 
pool and Manchester. This was the last 
important line excluding the Manchester 
Ship Canal to be built in England. It 
is remarkable for the size of its earthworks 
and the directness of its course. 

Telford also built the Caledonian Canal, 
the Glasgow and Ardrossan Canal, the 
Gloucester and Birmingham, the Maccles- 
field, the Gotha Canal between Gothen- 
burg and Stockholm, constructed the 
second Harecastle tunnel, improved the 
Grand Trunk and the Birmingham, and 
finally shortened the northern end of the 
Oxford by 14 miles. Structurally his biggest 
innovation was the extensive use of cast 
iron, notably in the trough of Pontcysyllte 
Aqueduct and many of his bridges. On the 
upper part of the Oxford, for instance, 
you may see examples of a standard pre- 
fabricated cast-iron bridge, no doubt 
designed by Telford himself for they carry 
the towpath across Brindley’s earlier 
windings. 

Another canal man was John Rennie 
(1761-1821), whose most important job 
was the Kennet and Avon joining the River 
Kennet at Newbury with the River Avon 

TWO HUNDRED YEARS OF CANALS 

at Bath, so linking London and the Thames 
with Bristol, which finally fulfilled a pro- 
ject mooted by Francis Matthew in 1655. 
It was pronounced at the time as one of the 
best executed in the Kingdom. Rennie also 
built the Rochdale Canal, opened in 1804 
between Rochdale and Todmorden, the 
object of which was to open up communica- 
tion between the manufacturing districts 
of West Yorkshire and South Lancashire 
to avoid the roundabout route of the Leeds 
and Liverpool. This is a remarkable canal 
for it is lifted by locks across that great 

The pack-horse—pre-canal commercial transport. 

ridge called the Backbone of England. Water 
supply proved difficult and eventually 
steam-engines were erected to pump back 
the water to summit level during the dry 
season. Side-ponds to act as reservoirs were 
also constructed to economize water. An- 
other of Rennie’s canals was the Lancaster. 

The last man in the 

of the Duke’s Canal and 
the Grand Trunk brought 
the great canal boom 
and ‘the strong motive 
of personal gain became 
superadded to that of public 
utility.’ By 1792 the mania 
was in full swing and there 
was much wild speculation. 
Before long there was no- 
where south of Durham 
more than fifteen miles 
from water communication. 
There were many crashes 
but also enormous profits. 
Figures in the Gentleman’s 
Magazine for December 
1824 show that the original 
values of canal shares had 
increased on an average 
about thirty times. 

Other canal engineers 
followed Brindley. One of 
them was the great Thomas 
Telford, road maker, har- 
bour builder, architect, 

106 
The Canal Mania. A print of a canal meeting by Cruickshank, which is dated 1797. The 
gentleman on the right is reading a Report of the Engineer Respecting the Andes Canal: 

canal gallery, but not the 
least, was William Jessop 
(1745-1814) who was res- 
ponsible for ihe famous 
Grand Junction. This con- 
nected the whole of the 
north-western navigations 
to London and so completed 
the Cross. Other work of 
Jessop included the Crom- 
ford and the Nottingham 
Canals, the Loughborough 
and Leicester, and the Horn- 
castle Navigations. Jessop 
was also engaged on the 
Aire and Calder, the Calder 
and Hebble and the Trent 
Navigations. 

Another aspect of canal 
history concerns.canal art, 
the origin of which is 
obscure. Some say it came 

Ssh with the gypsies from the 
Carpathians, others that 
the main inspiration for 

(Contd. on page 37) 
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107, the rudder post of a Nar- 
row Boat decorated with bright 
paint and pipe-clayed rope- 
work in nautical tradition. The 
entwined bands are called 
Turk’s Heads, the vertical 
piece at the stern is a Swan's 
Neck, while the rudder post 
itself is known as a Ram’s 
Head, thereby perhaps reveal- 
ing an age-old link with the 
Long Ships of the Norsemen. 
108, a Narrow Boat (sometimes 
called a Monkey Boat or Long 
Boat) up on the slip for repairs 
at Polesworth on the Coventry 
Canal. Hulls are built of oak 
and elm, or of steel, and are 
flat bottomed. Timbers are 
caulked and dressed with a 
traditional concoction of tar, 
cow-hair and_ horse - dung 
called Chalico and applied hot. 

ram’s head 
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110. a butty, or towed boat, on the Grand 
Union seen from astern. 111, gaily painted 
tillers, the far one on the butty, always turned 
upwards at moorings, is timber; the near one 
on the motor beat, its tiller extension 
removed, is steel. 112, a white horse's tail 
hanging from a rudder post, a_ traditionai 
decoration, rarely seen to-day. The tradition 
began, it is said, when a boating family, 
losing a cherished white horse, pinned its tail 
astern so that the beast’s beauty, strength 
and virtue might go with them for ever. 113, 
roses and letters on a Narrow Boat cab 



the landscapes were Victorian oleographs 
of Windsor Castle, while a third theory 
holds that it goes right back to Norman 
times, the distinctive eastern flavour 
being brought by Crusaders. This, the 
only folk art still alive in England 
to-day, is a kind of painter’s short-hand 
and is executed with surprising speed and 
skill; it has its firm conventions but with- 
in them the imagination of the artist 
has considerable scope. The art is tending 
to die out, and is not, unfortunately, 
receiving encouragement from the new 
controlling bureaucracy. The boaters at 
one time also had their own mode of dress, 
notably the bonnets and wide skirts of the 
women and the brightly coloured woven 
belts of the men; to-day these traditional 
garments are rarely seen. 
By 1839 according to Rennie’s calcula- 

tions 2,236 miles of improved river naviga- 
tion and 2,477 miles of canals had been 
formed in Great Britain in which were 
comprised in England and Wales some 
sixty-nine rivers and eighty-six canals. 
But the brief but vivid spell of the great 
Canal Age was near its end. Came in 1825 
the Stockton and Darlington line, in 1830 
the Liverpool! and Manchester and in 
18388 the London and Birmingham. Before 
long it was realized that railways might 
pay even better than canals. Capital began 
to trickle and then at last to flood towards 
the new mania and the long, slow creeping 
paralysis of the canals set in. It has lasted 
to this day. This is not surprising for the 
canals, like the railways, were primarily 
regarded as speculative undertakings rather 
than public utilities. Canal decline as a 
result has been a considerable national 
waste. 

All evidence shows that the railway 
interest as it began to realize its power did 
deliberately strangle inland navigation 
regardless of public interest. It was the 
inevitable result of competitive commercial- 
ism. Though in 1846 canals such as the 
Oxford and Coventry were still paying 
dividends of 25 and 26 per cent., by then 
852 miles of waterway owned by twenty- 
two companies had become railway property. 
Not always, but too often, the railway 
companies would, in spite of their statutory 
obligations to maintain their canals in 
navigable condition, apply subtle means of 
sabotage. A typical example was the 
banning of powered craft on all railway- 
owned canals when steam power was 
introduced. Another was the prohibition of 
all Sunday traffic and all night traffic, and 
when an ambitious scheme for the unifica- 
tion of the Midlands canal system was put 
forward in 1847 it was nullified by the fact 
that the Birmingham Canal fell into railway 
hands. By 1872 the railways had acquired 
1,260 miles or nearly one-third of the water- 
ways of England and Wales. The worst 
offender was always the Great Western 
Railway, which came to own many canals 
including the Kennet and Avon, the 
Stratford-on-Avon and the Bridgwater and 
Taunton. On all the Great Western 
navigations traffic has ceased for many 
years. 

The canal companies were themselves 
partly to blame. They also were carried 
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Top, three examples of typical traditional landscapes with stylized castles which are painted both inside and 

outside the cabins of Narrow Boats. 114, 115, two examples by Nurser of Braunston. 116, panel by Tooley of 

Banbury. 117, 119, traditional can and dipper of the Narrow Boats with their brilliant decoration of roses; 

the background is dark green; the roses are yellow, scarlet and pink. 118, the underside of the dipper. 



The Railway Mania. Railway promoters fight to deposit their 
schemes for new railways on November 30, 1845—the Board of 
Trade’s closing date for submitting plans. 800 plans were deposited. 
121, the Paddington Canal with passage boat and warehouses. 

away by the railway mania and became 
too eager to realize their capital in order to 
embark on railway enterprise. Many of 
them blackmailed the railway companies 
into buying them out, often at extravagant 
prices. Moreover, before railway competi- 
tion forced their reduction, canal rates were 
exorbitant. The canal interest never con- 
solidated its position as did its railway 
rivals. The whole canal system had been 
built up by independent characters and 
groups who never learned to co-operate 
among themselves. Their most serious lack 
was a central clearing house for organizing 
the payment of through tolls and the 
speeding up of traffic by organized through 
routes. Nor did the canal companies ever 
attempt to standardize gauges, locks and 
equipment, to enlarge the canals or to take 
up carrying on their own account in a big 
way. Gradually the whole industry became 

TWO HUNDRED YEARS OF CANALS 

depressed and defeated, struggling on 
somehow from hand to mouth. By 1905 
it is recorded that over 400 miles of canal in 
England and Wales had become derelict 
or converted into railways. Perhaps the 
main reason why the canals have survived 
at all against all the odds is that at the 
time they were powerful they managed to 
secure a privileged position in the ports 
and have always had free access to docks, 
and have paid only nominal tonnage rates. 

The Legislature also failed to recognize 
the essential part of waterways in the 
national system of communications. They 
never received the measure of protection 
they deserved. A number of Select Com- 
mittees and Commissions made reports 
from time to time but nothing was done. 
The most important of these was the 
Royal Commission, which sat between 
1906 and 1910 and produced a vast mass 
of evidence, concluding with definite recom- 
mendations regarding the Cross. In spite of 
the great expense, labour and _ good 
intentions of this commission, there was 
no practical result, for the railway interest 
entrenched in the councils of the nation 
was too powerful. 
When road transport developed, the 

canals were up against another strong 
rival. Road transport was itself a serious 
competitor of the railways and had the 
advantages that its ‘track’ was publicly 
maintained and that it was more fluid, in 
that a car or lorry can find its way almost 
anywhere right up to the points of collec- 
tion and delivery. 

Another factor not to be overlooked, 
which worked against the canals, was that 
large scale industrialism radically altered 
the Trade Map of the country so that the 
course of many canals no longer related to 
modern trade routes. 

In comparing waterways with road and 
rail it would, however, be as unfair to judge 
their relative merits from a survey of 
canals as they exist in their present out- 
moded and depressed condition as it would 
be to compare a Brindley fire-engine 
with a modern electric pump. It is acurious 
fact, for instance, that cranes 150 years old 
are still operating on some canals, and that 
on the Bridgewater Canal, the original 
hand pulleys are in use to-day. 
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22, at Berkhamsted Lock on the Grand Union Canal. 123, lengthmans cottage near Aualem 
on the Shropshire Union ; a standard type on this canal designed by Telford. 124, a bow- 
windowed cottage at Hawkesbury Junction where the Oxford Canal joins the Coventry. 
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125 The Two Boats at Long Itchington on the Warwick and Napton Section of the Grand 
Union; the walls are cream coloured stucco; the shutters and quoins are painted green. 
126, The Greyhound at Hawkesbury Junction. 127, The Boat at Berkhamsted, with a Regency 
stucco front; the side drops down to the canal on a lower level. 128, The Cross Keys at 
Penkridge, on the Staffordshire and Worcestershire Canal. 129, The Globe near Leighton 
Buzzard, on the Grand Union; its records go back 150 years and here at one time fly 
boats from Northampton would change horses; since diesels came there is little canal 
clientéle. 130, The Three Horse Shoes at Winkwell, on the Grand Union, built in 1535. 



131, The Boat at Stoke Bruerne on the 
Grand Union. Canal inns like this 
are like the posting houses of coach- 
ing days, for here generations of 
boatmen have tied up and stabled or 
changed their horses. The motor 
boat, though travelling very little 
faster than the horse-drawn boat, 
does not tire, and so the original 
purpose of these canal inns has, to 
a large extent, disappeared. 152, The 
Navigation Inn, near Braunston, on 
the upper part of the Oxford Canal: 
on the left are the old brick stables, 
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Stourport—canal town 

This is the one complete canal town in England, having been built at the end of the 18th 
century especially as a trading and wharfage centre where the Staffordshire and 
Worcestershire Canal joins the Severn, thereby forming an important link between the 
Midlands and the sea. 133, warehouse on the main basin. 134, Victorian public house by 
the canal side. 135,theoldtoll house. 136, street scene near the main basin. 137, warehouses 
138, warehouses and the curved rear of The Tontine Hotel, which faces the River Severn. 
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A street along the canal at Stourport, the New Town of the 18th century. Built complete 
for purely commercial and utilitarian purposes, it has that unselfconscious beauty of 
the truly functional, enhanced by the patina of age and a strange air of solitude. As 
Nash, the Worcestershire historian of the late 18th century, wrote: “ About 1766, where 
the river Stour empties itself into the Severn below Mitton, stood a little alehouse called 
Stourmouth. Near this Brindley has caused a town to be erected, made a port and dock- 
yards, built a new and elegant bridge, established markets and made it the wonder 
not y of this county but of the nation at large.’ Stourport has changed little since 
then, but is in a sad state of neglect. The cottages above, for instance, await demolition. 
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D Lents 

GLOSSARY 

What is the position of canals to-day? The glossary gives 
detailed information, but here are some general facts and figures. 
With the exception of the Weaver Navigation, the Aire and Calder 
Navigation, the Bridgewater Canal, the Manchester Ship Canal 
and the Grand Union, all of which flourish, English canals 
remain virtually in the condition they were before the railways 
came. In 1905 the canals carried some 42,354,886 tons. In 1924 
the figure was 16,456,000; in 1938 it was 12,952,000. To-day 
the figure is probably not above 10,000,000, which is about 2 per 
cent of all internal trade handled and about 3 per cent of that 
handled by the railways. It has been authoritatively stated that the 
canals, at relatively small expense, could be made to carry 
20,000,000 tons a year, or double the present traffic. The Birming- 
ham Canal Navigations alone have a capacity of 12,000,000 tons. 
If the narrow boat canals, especially those contained in the busy 
routes of the Cross (those linking London to Liverpool and Bristol 
to Hull with their centre at Birmingham) were enlarged to take 100- 
ton boats at least, no doubt the traffic could be considerably in- 
creased above the 20,000,000 mark, to everyone’s benefit. In 1941 
it was calculated that there were 58 separate canals in Great 
Britain, of which 35 were owned by the railways and 23 by 22 
independent undertakings. The mileage of these canals amounted 
to 2,566, of which 2,118 miles were alleged to be open for navigation. 
The longest of these canals is the Grand Union with 255 miles 
and the shortest, the Kensington Canal and the Duke of Marl- 
borough’s Canal between the Thames and the Oxford Canal, 
both of which are about 4 mile long. The Manchester Ship Canal 
and the Caledonian and Crinan Canals are not included in these 
statements. The total mileage of broad, or barge, canals open to 
traffic was put at 1,278, the remaining 840 miles being available 
for narrow boats only. These figures are probably optimistic and 
are less to-day even officially, since the Huddersfield Narrow 
and Welshpool Section of the Shropshire Union were abandoned. 
Even these figures, however, show that 448 miles of canal, or 174 
per cent of the total mileage, have fallen into disuse without being 
officially abandoned. The figures compiled by the Royal Com- 
mission of 1906 were: 2,556 miles owned by independent companies 
carrying 28,168,813 tons and 1,266 owned or controlled by rail- 
ways carrying 14,191,073 tons. Some of the canals are in fair 
working condition, others in poor condition, while some, like the 
valuable little Stratford-on-Avon Canal, though officially still 
navigable, are almost impassable owing to silting and weeds. The 
chief weaknesses throughout the system are shallow water caused 
by bank erosion, lack of standardization of works such as locks, 
obsolete equipment such as cranes and handling plant, inadequate 
wharves and depots, complete lack of amenities for the boating 
people and appallingly insanitary and unsightly dereliction at 
many industrial centres. The following glossary of canals gives 
some general information. By no means all the canals ever con- 
structed are included but only those which remain navigable, 
or if derelict or semi-derelict, deserve resuscitation. They are 
grouped under two headings: (1) Fully navigable. (2) Derelict, 
semi-derelict or unused. They are listed in alphabetical order. 
Rivers, unless combined with canals as part of a navigation, are 
not.included. The figures after the word Boats show the maximum 
size of craft which can navigate the canal. 

FULLY NAVIGABLE 

AIRE and CALDER NAVIGATION. Part river, part canal. Main line: 
Goole Docks to Leeds Bridge near junction with Leeds and Liverpool 
Canal. 34 miles. 10 locks. Boats, 120 ft. by 17 ft. 6 in. Wakefield 
Canal: Main line canal at Castleford to junction with Calder and 
Hebble Navigation at Wakefield. 8 miles. 5 locks. Boats, 120 ft. by 

oe . 17 ft. 6 in. Barnsley Canal: Wakefield to Barnsley. 12 miles. 15 

We =e locks. Boats, 78 ft. 6 in. by 14 ft. 6 in. Selby Canal: Main line at 

Brick bridge at Haywood Junction where the Stafford- 
shire and Worcestershire joins the Trent and Mersey. 44 



The Architectural Review, July 1949 

Knottingley to junction with River Ouse at Selby. 12 miles. 4 locks. 
Boats, 78 ft. 6 in. by 16 ft. 6 in. Engineers, Brindley consulted, 
Jessop. 

remarks: Model navigation, up-to-date and efficient. Essentially a 
commercial waterway. Most common craft is the steel compartment 
boat or Tom Pudding hauled by tug in trains. 

ASHBY-DE-LA-ZOUCH CANAL. Junction with Coventry Canal at 
Marston to Moira in Leicestershire. 30 miles. No locks. Boats, 72 ft. 
by 7 ft. Engineers, Jessop and Whitworth. 

remarks: Some traffic in coal. Last three miles abandoned in 
1943. Would make excellent pleasure canal as it passes through 
pleasant countryside, has no locks and is in reach of areas of dense 
population. Ware made at Measham at one time, together with 
brasswork and painted objects, has been among the traditional 
appurtenances of the boatman’s cabin. The ware is a brown salt 
glaze stoneware with embossed and coloured decorations. 

BIRMINGHAM CANALNAVIGATION. Birmingham isthe centre of the canal 
system of England; canals in and around it form a complex 
network 160 miles in extent. Main tracks: (1) Main Line: Worcester 
Bar, Birmingham junction with Worcester and Birmingham Canal 
to junction with Staffs. and Worcs. Canal at Aldersley. 15} miles. 
24 locks. (2) Birmingham and Fazeley Canal: Junction with main 
line near Worcester Bar to junction with Coventry Canal at Fazeley 
and with detached part of same canal at Whittington Brook. 15 
miles. 38 locks. Along its route has two important junctions with 
Grand Union Canal. (3) Wyrley and Essington Canal: Horseley 
Fields Junction with main line to junction with detached part of 
Coventry Canal at Huddlesford. 24 miles. 30 locks. Little used and 
weedy. (4) Dudley Canal: Junction with old Main Loop Line to 
junction with Stourbridge Canal leading to Staffs. and Worcs. Canal 
at Stourton Bridge. 5 miles. 12 locks. Little used and weedy; parts 
closed. 

remarks: The whole system takes narrow boats only, 70 ft. by 7 ft. 

BRIDGEWATER CANAL. Junction with Rochdale Canal at Castlefield, 
Manchester to junctions with Manchester Ship Canal at Manchester 
and Runcorn and Trent and Mersey Canal at Preston Brook. Three 
branches including one with Weaver Navigation. Manchester to 
Runcorn, 28 miles. Preston Brook to Trent and Mersey, 24 miles. 
Locks at Runcorn and Manchester. Boats, 70 ft. by 14 ft. 9 in. 
Engineer, Brindley. 

remarks: In good condition. Container loading used on the boats on 
this canal—a principle which should be widely adopted. Notable for 
Barton Swing Aqueduct and for its history in being first canal of 
Canal Era. At Worsley Basin can still be seen entrances to Duke of 
Bridgewater’s colliery and original colliery boats. 

CALDER and HEBBLE NAVIGATION. Junction with Aire and Calder at 
Wakefield to junction with Rochdale Canal at Sowerby Bridge. 
214 miles. 39 locks. Boats, 57 ft. 6 in. by 14 ft. 2 in. Engineer, 
Smeaton. 

remarks: Considerable part consists of original course of river. At 
one time one of most prosperous of waterways. Provides link 
between Humber ports and Manchester and Liverpool, and serves 
number of busy manufacturing towns of West Riding. Fairly busy 
and essentially a commercial waterway. 

COVENTRY CANAL. Junction with Oxford Canal at Hawkesbury 
Junction to junction with Trent and Mersey at Fradley. Has 
junction with Birmingham and Fazeley Canal at Fazeley and for 
about 5 miles continues as Birmingham and Fazeley Canal, detached 
part of Coventry starting again at Whittington Brook—typical 
instance of past organizational confusion. Hawkesbury to Fradley, 
324 miles. Coventry Basin to Fazeley, 27 miles. Hawkesbury to 
Coventry, 54 miles. Detached part from Whittington to Trent and 
Mersey, 54 miles. 14 locks. Boats, 71 ft. 9 in. by 7 ft. Engineer, begun 
by Brindley. 

remarks: The Coventry, Ashby-de-la-Zouch and Oxford conjointly 
provide longest canal level in England—-51 miles—discounting the 
stop-lock at Hawkesbury. 

EXETER SHIP CANAL. Turf Lock, River Exe Estuary to Exeter. 54 
miles. Two alternative tidal lock entrances—Turf lock taking boats 
120 ft. by 26 ft. by 11 ft. 6 in. draught, and Topsham Lock taking 
boats 88 ft. by 25 ft. 

remarks: Present canal built under Telford following an Act of 1829, 
but as early as 1563 in Elizabeth’s reign a ship canal was built here 
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by John Trew to take boats with draughts up to 9 ft. Not busy at 
present time. It was, in fact, the first English pound-lock canal. 

GLOUCESTER and SHARPNESS SHIP CANAL. Entered from Bristol 
Channel through Sharpness Docks to junction with Severn at 
Gloucester. 16 miles. Entrance locks at Sharpness and a lock connect- 
ing Severn with Gloucester. Boats, 250 ft. by 30 ft. by 13 ft. draught. 
Engineer, Telford. 

remarks: Formerly called Gloucester and Berkeley Ship Canal. Con- 
structed to avoid dangerous reaches of Severn between Sharpness 
and Gloucester. Fair condition and fairly busy. 

GRAND UNION CANAL. Main Line: Junction with Thames at Brent- 
ford to Norton Junction. 89 miles. 96 locks. Boats, 72 ft. by 14 ft. 
3 in. At Norton it divides: (1) To junction with Birmingham Canal 
Navigations at Birmingham. 48 miles. 63 locks. Boats, 72 ft. by 
14 ft. 3 in. On this route Oxford Canal shares same waterway 
between Braunston and Napton. (2) To Leicester, Loughborough, 
junction with River Trent at Trent Junction, Long Eaton, thence 
to Langley Mill and junction with Cromford Canal. 78 miles. 73 
locks. Boats, 72 ft. by 14 ft. 3 in. Main line branches: (i) Regent’s 
Canal: Limehouse to Paddington Basin. 8} miles. 13 locks. Boats 
78 ft. by 14 ft. 6 in. (ii) Hertford Union Canal: Junction with 
Regent’s Canal at Bethnal Green to Old Ford Junction with River 
Lea. 3 miles. 3 locks. Boats, 72 ft. by 14 ft. 3 in. (iii) Paddington 
Arm: Paddington Basin to Bulls Bridge Junction on main line. 
134 miles level. There are several other arms, notably Slough, 
Wendover, Aylesbury, Northampton, Market Harborough and 
Buckingham. 

remarks: Most of the locks throughout are 14 ft. 3-in. wide except on 
the upper arms which are narrow. The navigations throughout are 

The entrance to the Regent’s Canal at Limehouse, from a Shepherd drawing. 

mostly used by narrow boats, although up to Berkhamsted broad 
boats are seen. The Grand Union was formed by the amalgamation 
in 1929 of nine canals, including the Grand Junction, and is now the 
longest canal in England. Main line notable for its two long tunnels 
at Braunston and Blisworth. Being an arm of the Cross it is a busy 
commercial route and not ideal for pleasure boating. It also has 
an average of one wide lock per mile which is heavy work for 
pleasure. The Wendover, Aylesbury and Market Harborough 
Arms are little used today. John Nash gave a good example to 
town planners by co-operating with the promoters of the Regent’s 
Canal and so including a stretch of it picturesquely in his park. 

HUDDERSFIELD BROAD CANAL. From junction with main line of 
Calder and Hebble Navigation at Cooper Bridge with Huddersfield 
Narrow Canal at Huddersfield. 4 miles. 9 locks. Boats, 57 ft. 6 in. by 
14 ft. 2 in. by 4 ft. 6 in. draught. 

remarks: Formerly called Sir John Ramsden’s Canal, as Ramsden, 
who owned most of Huddersfield at one time, obtained an Act for 
its execution in 1774. Later Ramsden extended the canal south-west 
as the Huddersfield Narrow Canal. In fair condition. The locks on 
the Calder and Hebble upper part, as well as those on the Hudders- 
field Broad, cannot pass craft more than 57 ft. 6 in. long. This 
means that Leeds and Liverpool Canal boats (up to 62 ft.) cannot 
work through to this section—an anomaly which should be re- 
moved in any future canal programme. 

LEEDS and LIVERPOOL CANAL. Liverpool to junction with Aire and 
Calder Navigation at Leeds. 127 miles. 92 locks. Boats, 61 ft. by 



14 ft. 4 in. Two important branches: (1) Rufford Branch to junction 
with River Ribble Estuary. 7 miles. 8 locks. (2) Leigh Branch from 
Wigan to north end of Bridgewater Canal. 7 miles. 4 locks. Engineer, 
Brindley but Whitworth continued the work. - 

remarks: Important canal. In fair condition but not busy at present 
time. Numerous swing bridges slow traffic and should be replaced by 
overbridges. Leeds and Liverpool short boats navigate canal and 
branches. Rises 500 feet over Pennines. A gigantic undertaking 
requiring forty-six years to complete. Notable feature is Five-Rise 
Lock at Bingley and also the great Burnley Embankment. Section 
between Bingley and Foulridge is a delightful pleasure cruising 
ground. 

MANCHESTER SHIP CANAL. Eastham Locks at junction with Mersey 
to Docks, Manchester. 36 miles. 5 locks. Used by vessels up to 
15,000 tons of maximum size 600 ft. by 65 ft. Engineer, Sir E. 
Leader Williams. 

remarks: The last great canal enterprise in England being opened in 
1894. By connecting Manchester to the sea has brought great 
benefit to trade and remains a busy waterway. Notable for the 
Barton Swing Aqueduct carrying Bridgewater Canal. Essentially 
commercial but pleasure boats are permitted to use it. 

OXFORD CANAL. Junction with Thames at Oxford to junction with 
Coventry Canal at Hawkesbury. Has junction with Grand Union at 
Napton Junction and shares same waterway from there to 
Braunston. 78 miles. 46 locks. Boats, 70 ft. by 7 ft. as far as Napton, 
thereafter 70 ft. by 14 ft. Engineer, Brindley. 

remarks: Important canal and one of few which was still paying 
dividend up to year of nationalization. Most of traffic occurs at 
north part between Napton and Hawkesbury. In fair condition. 
Passes through remote and beautiful countryside and is eminently 
suitable for long-distance pleasure craft. Features of interest: early 
cast-iron bridges between Braunston and Hawkesbury and wooden 
drawbridges on southern part peculiar to Oxford Canal. Canal 
company’s Regency office building in Oxford at end of canal basin 
and fine early warehouse by this basin are notable. This basin site 
has been sold to Lord Nuffield. 

SHEFFIELD and SOUTH YORKSHIRE NAVIGATION. Junction with River 
Trent at Keadby near Scunthorpe to Sheffield. 43 miles. 31 locks. 
Boats, 61 ft. 6 in. by 15 ft. 6 in. 

remarks: In first class condition with heavy traffic. Essentially com- 
mercial waterway. 

SHROPSHIRE UNION CANAL, MAIN LINE. Autherley Junction near Wol- 
verhampton, where it links with Staffs. and Worcs. Canal, to 
Ellesmere Port, junction with Manchester Ship Canal. 664 miles. 49 
locks. Boats, 72 ft. by 6 ft. 11 in. from Autherley to Bunbury, 71 ft. 
9 in. by 13 ft. 2 in. from Bunbury to Ellesmere Port. Apart from 
Welsh Section there are two branches: (1) Middlewich Branch 
connecting with Trent and Mersey Canal. 10 miles. 3 locks. Boats, 
75 ft. by 6 ft. 10 in. (2) Shrewsbury or Norbury Branch from 
Norbury to Withington near Shrewsbury. 17 miles. 25 locks. 
Boats, 74 ft. by 6 ft. 4 in. Middlewich Branch is still open to traffic 
but Shrewsbury Branch is now derelict. Engineer, Telford. 

remarks: Both main line and Shrewsbury Branch are excellent for 
pleasure traffic. They pass through fine landscape and the main 
line has a level from Autherley to Tyrley of 25 miles with only one 
lock. The Shrewsbury Branch should be revived for pleasure. The 
main line, originally called the Birmingham and Liverpool Junction 
Canal, was the last of the big canals and was built to form a shorter 
and easier route from the Midlands to the North in reply to the 
railway threat. It is the straightest of canals with splendid cuttings 
and embankments and is in marked contrast to the earlier winding 
canals of Brindley. Many fine bridges. Still a fair trade on main line 
but it is badly silted. Known colloquially as the Shroppie Cut. 

STAFFORDSHIRE and WORCESTERSHIRE CANAL. Junction with Severn 
at Stourport to junction with Trent and Mersey Canal at Great 
Haywood. 50 miles. 52 locks. Boats, 72 ft. by 7 ft. Engineer, 
Brindley. 

remarks: At one time trade on this canal was immense and between 
Stourport, Wolverhampton and Gailey Wharf near the Cannock 
Collieries there is still considerable traffic in coal, mostly by day 
boats. From Gailey Wharf to Great Haywood it is virtually disused. 
At Compton near Wolverhampton can be seen Brindley’s first lock. 
The canal is beautiful for most of its length and is characterized by 
its rocky cuttings. It was originally called the Wolverhampton 
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Canal and is colloquially known as the Stour Cut. Contains many 
pleasant brick bridges and canal cottages, bridges being unique in 
having cast-iron plaques bearing name and number. Also contains 
the rare cast-iron split bridges at its southern end. Stourport, where 
the canal begins, was built specifically as a waterway centre—the one 
complete canal town in England; of great fascination with its old 
warehouses and Georgian streets. Could be revitalized as tourist 
centre for the Midlands. 

STOURBRIDGE CANAL. Junction with Staffs. and Worcs. Canal at 
Stewponey via Stourbridge to Birmingham Canal at Black Delph, 
Brierley Hill. 8 miles. 20 locks. Boats, 70 ft. by 7 ft. 

remarks: Still used to a minor extent. Forms useful alternative 
route to Birmingham from the Staffs. and Worcs. Canal. 

TRENT and MERSEY CANAL. Derwent Mouth, River Trent, to Preston 
Brook, junction with Bridgewater Canal. 93} miles. 117 locks. 
Boats, 70 ft. by 7 ft. Engineer, Brindley. 

remarks: One of three main cross-country canals. Connects with 
Derby, Coventry, Staffordshire and Worcestershire Canal, Maccles- 
field Canal, Shropshire Union Canal and River Weaver. It is in fact 

a i YY! laid t 

Transverse section of a cast-iron lock built by Telford on the Ellesmere and 
Chester Canal. 

the old Grand Trunk. Notable features are the Harecastle Tunnels 
and the Anderton Lift connecting the canal with the River Weaver. 
Still busy in north part. In fair condition but in great need of 
dredging. 

WORCESTER and BIRMINGHAM CANAL. Junction with Severn at 
Worcester to junction with Birmingham Canal Navigations at 
Worcester Bar, Birmingham. 30 miles. 58 locks. Boats, 70 ft. by 
7 ft. 

remarks: The canal is still used but to a limited extent. Should be 
revitalized as important link between Birmingham and the Severn. 
Also has great possibilities for pleasure boating with a 15 mile level 
stretch from Birmingham. Notable for flight of 30 locks at Tarde- 
bigge. 

DERELICT, SEMI-DERELICT OR UNUSED 

CANALS 

ASHTON CANAL. Junction with Rochdale Canal at Manchester to 
junction with Huddersfield Narrow Canal and with Peak Forest 
Canal at Ashton-under-Lyne. Main canal, 64 miles. Four branches, 
10 miles in all. Locks; main canal, 18; Hollinwood Branch, 7; others, 
none. Boats, 70 ft. by 7 ft. 

remarks: Should be revived to form useful through route for pleasure 
boating to the Peak Forest and Macclesfield Canals. Potentially a 
valuable commercial waterway for Manchester traffic. 

BASINGSTOKE CANAL. Junction with River Wey near Byfleet 
through Woking and Aldershot to Basingstoke. 37 miles. 29 locks. 
Boats, 72 ft. by 14 ft. 

remarks: Semi-derelict but lower section still sometimes used. 
Tunnel at Greywell impassable. One of few canals not nationalized. 
Very suitable for pleasure boating as it connects with the Thames 
via the Wey and has beautiful stretches with a long summit level 
of 20 miles. Mr. J. F. Pownall has prepared an excellent scheme 
which would join the canal to the Kennet and Avon Canal above 
Newbury giving a single pound 40 miles long. The canal would then 
act as a through route for navigation and also as a local water 
distributor giving underground storage in the Bagshot hills for 
use by the Metropolitan Water Board, as an alternative to the 
Enborne reservoir scheme. The proposal would give a broad boat 
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route between London and Bristol 20 miles shorter than the present 
one via the Thames and the Kennet and Avon as it would cut. out 
the Thames windings. Estimated cost: £1,712,000. 

CHESTERFIELD CANAL. Junction with River Trent at Stockwith to 
Shireoak Basin. 28 miles, 24 locks. Boats, 72 ft. by 6 ft. 10} in. 
Engineers, begun by Brindley and completed by his brother-in-law, 
Henshall. 

remarks: Canal between Shireoak Basin and Chesterfield, not now 
navigable, of a length of 45 miles containing 41 locks. Should be 
opened its entire length for pleasure boating. 

CROMFORD CANAL. Junction with Grand Union Canal at Langley 
Mill to Cromford. 12} miles with 2 mile Pinxton Branch. 14 locks. 
Boats, 78 ft. by 7 ft. (6 ft. 9 in. Pinxton Branch). Engineer, Jessop. 

remarks: Has summit level of 14 miles dug deeper than the rest to 
act as reservoir. Interesting aqueduct at Derwent, 200 yds. long 
by 30 ft. high. 

DERBY CANAL. Junction with Grand Union Canal at Sandiacre to 
junction with Trent and Mersey Canal at Swarkestone. 14} miles. 
9 locks. Boats, 72 ft. by 14 ft. 

remarks: Has been disused for some time though not yet officially 
abandoned. Cne of the few un-nationalized canals. Should be re- 
opened for general traffic. Would be specially useful to the Derby 
Gas Light and Coke undertaking. 

DROITWICH CANAL. Links Droitwich with the Severn. 6 miles. 8 
locks. Boats, 71 ft. 6 in. by 14 ft. 6 in. Engineer, Brindley. 

remarks: Should be reopened for pleasure traffic and used in con- 
junction with the :— 

DROITWICH JUNCTION CANAL. Links Droitwich with the Worcester 
and Birmingham Canal. 14 miles. 6 locks. Boats, 71 ft. 6 in. by 7 ft. 
1 in. 

remarks: Should be reopened for general traffic both for pleasure and 
local commerce. Now completely derelict. 

FOSSDYKE CANAL. Junction with River Trent at Torksey to 
junction with River Witham at High Bridge, Lincoln. 11 miles. One 
double lock at Torksey. Boats, 74 ft. by 15 ft. 2 in. 

remarks: Originally built by the Romans for the conveyance of corn. 
The oldest artificial waterway in the country still navigable at the 
present time. Scoured out by Henry I in 1121. Little used today. 
Should be used for pleasure and preserved as an ancient monument. 

HUDDERSFIELD NARROW CANAL. Junction with Huddersfield Broad 
Canal at Huddersfield to junction with the Ashton Canal at Ashton- 
under-Lyne. 19 miles. 74 locks. Boats, 70 ft. by 6 ft. 11 in. 

remarks: Abandoned in 1944. No longer open for general traffic but 
pleasure boats may use it under permit. About forty men are now 
employed full time in maintaining this abandoned waterway of 
nineteen miles, yet it is in a very poor condition—a typical example 
of present canal morale. It is suggested that the men might be 
encouraged to earn their wages and so open it at least for pleasure 
craft. The canal reaches the highest summit level in England at 
638 feet and contains the longest tunnel—the Standedge, 3 miles 135 
yds. long. An Inland Waterways Association Report states: ‘Stand- 
edge Tunnel, though of very restricted bore, isa most impressive work 
bearing in mind the time of its construction. Railway tunnels run 
parallel with the canal upon each side but at a slightly higher level. 
The canal tunnel drains the railway tunnels and assists in ventilation. 
It was evidently utilized in the construction of the railway tunnels, 
and all the tunnels are interlinked by communicating galleries. The 
canal tunnel widens in places to an extent sufficient to enable 
boats to pass each other. We considered the tunnel not incapable of 
exploitation as a revenue-producing tourist attraction, especially 
as a main line railway station adjoins each end readily reached 
from the many dense conurbations of the area. Passing largely 
through the natural rock, the bore bears some resemblance to such 
major sights as the Speedwell Mine in the Peak District; and its 
position as the longest canal tunnel and on the highest canal level 
is an added attraction. Right to navigate the tunnel with tourist 
parties might perhaps be hired out to some small contractor of 
enterprise.’ 

KENNET and AVON NAVIGATION. Junction with the Thames at Reading 
to junction with River Avon (Bristol) at Hanham. 86 miles. 106 
locks. Boats, 73 ft. by 13 ft. 10 in. Engineer, Rennie. 

remarks: The navigation consists of the River” Kennet* Navigation, 
Kennet and Avon Canal and River Avon Navigation and links the 

47 

Thames with the Bristol Channel. At one time an extremely im- 
portant navigation but it came into the hands of the Great Western 
Railway and is now semi-derelict and not used by commercial boats. 
Passage is barely possible even for small pleasure craft. Even since 
nationalization the passage of boats has, for unknown reasons, been 
discouraged—a quite unwarranted state of affairs considering the 
number of men employed in maintenance. Should at once be revived 
as it must in any case remain open for drainage purposes. 
An architectural feature is the fine Dundas Aqueduct over the 
River Avon six miles from Bath. Another feature of interest is 
the long flight of twenty-nine locks with their large side ponds at 
Devizes. 

LANCASTER CANAL. Preston to Lancaster (including branch to 
Glasson), and Lancaster to Kendal. 60 miles. Locks: main canal, 8; 
Glasson Branch, 7. Boats, 72 ft. by 14 ft. 6 in. Engineers, Brindley 
and Whitworth surveyed the canal but it was completed by Rennie. 

remarks: At one time it was linked by a special railway to the Leeds 
and Liverpool Canal but is now isolated. It is used very little and 
was threatened with abandonment in 1943 but escaped through the 
action of the Kendal Municipality. A very important canal in its 
time and one which established Rennie’s reputation. A regular 
passenger boat service runs on this canal during the summer months 
and should serve as a model for other waterways. The canal should 
be maintained for pleasure and local trading as it passes through 
fine scenery with Fxtensive sea and mountain views. It is perhaps 
only second in beauty to the Welsh Section of the Shropshire 
Union. 

MACCLESFIELD CANAL. Junction with Peak Forest Canal at Marple 
to junction with Trent and Mersey Canal at Hall Green. 26 miles. 
13 locks. Boats, 70 ft. by 7 ft. Engineer, Telford. 

remarks: One of the later canals. Built to shorten the distance 
between London and Manchester by 13 miles. In poor condition but 
should be revived with the Ashton and Peak Forest Canals for 
general purposes. 

MIDDLE LEVEL NAVIGATIONS. Network of waterways lying between 
and connecting River Nene with River Ouse such as Kings Dike, 
Pophams Eau, Well Creek and many others. Main line from River 
Nene at Peterborough to Great Ouse at Salters Lode Sluice, 30 miles. 
Maximum size of boats using main line, 46 ft. by 11 ft. 

remarks: All the waterways are artificial cuts or old improved 
streams intended mainly for drainage of the Fens but also for local 
agricultural transport. Most are in poor condition, choked with 
weeds and rubbish. Main navigation at least should be scoured out 
as it is the only link between the Fenlands, the Nene and the 
general canal system. 

PEAK FOREST CANAL. Junction with Ashton Canal at Dukinfield to 
Bugsworth. 14} miles. 16 locks. Boats, 70 ft. by 7 ft. Engineer, 
Outram. 

remarks: Not very successful until it was connected with the Maccles- 
field Canal when it became one of the lines connecting Manchester 
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with London and the midland counties. The Ashton, Macclesfield 
and Peak Forest Canals may be considered as a unit, forming a 
through route between the Potteries and Manchester. Now there is 
no regular commercial traffic on this line and the general condition 
is poor. In parts the landscape is grand and mountainous. The 
three canals should be among the first to be revived for pleasure 
traffic. A notable feature is Cotton-king Oldknow’s monumental 
aqueduct at Marple. 

ROCHDALE CANAL. Junction with Calder and Hebble Navigation at 
Sowerby Bridge to junction with Ashton Canal and Bridgewater 
Canal at Manchester. 33 miles. 83 locks. Boats, 74 ft. by 14 ft. 1 in. 
Engineer, Rennie. 

remarks: There is now very little through traffic and the canal is 
under threat of abandonment. It is badly silted and in a derelict 
condition throughout. It is, however, a valuable connecting link 
between the Mersey and the Humber by providing a broad boat 
navigation between the Calder and Hebble and Manchester. It 
should be revived and modernized. It was a great engineering 
achievement for its time. Not perhaps of greatest value for pleasure 
owing to the heavy lockage, though its scenery is magnificent. 

SHREWSBURY, or NORBURY CANAL. See section on the Shropshire 
Union Canal, Main Line. 

SHROPSHIRE UNION CANAL, WELSH SECTION. (1) Llantisilio Branch: 
Junction with main line at Hurleston to Llantisilio. 36 miles. 21 
locks. Boats, 72 ft. by 6 ft. 10 in. Engineer, Telford. 

remarks: Abandoned for general traffic but as it acts as a feeder from 
the Dee to the main line it must be kept open. It is still navigable by 
pleasure craft but almost impassable at points owing to silting and 
weeds. Passes across the famous aqueducts of Chirk and Pontcysyllte 
and through fine scenery including the Vale of Llangollen. Perhaps 
the most lovely of all canals. Should definitely be reconditioned for 
pleasure boating and perhaps placed under control of the National 
Trust. At present the many fine little bridges across the canal are 
threatened with destruction by local authorities. This branch could, 
incidentally, be useful for the transport of peat from Wixhall Moss. 

(2) Newtown Branch: Frankton Junction near Ellesmere, where 
it joins the Llantisilio Branch, to Newtown. 35 miles. 26 locks. 
Boats, 72 ft. by 6 ft. 10 in. 

remarks: Formerly known as the Montgomery Canal. Now com- 
pletely derelict and abandoned, some parts of it being piped. This 
is the result of a breach which occurred in 1934. It was not a serious 
matter to repair but the opportunity was taken later to abandon it. 
This branch should be reopened for pleasure as a major tourist 
attraction as its scenery is very fine. It is interesting to note that the 
original intention was to construct the main line from Shrewsbury 
from a junction with the Severn up, via Frankton and Pontcysyllte, 
to Chester, the line from Pontcysyllte being merely an intake 
branch. That is why the grand Pontcysyllte Aqueduct was built. 
As the canal was eventually laid out the aqueduct is not really 
necessary as the intake branch could have proceeded up the Vale of 
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Llangollen on the south side. With the abandonment of the New- 
town Section in 1944 there is now not a single waterway in Wales 
open to trade. 

STRATFORD-ON-AVON CANAL. Stratford-on-Avon to junction with the 
Worcester and Birmingham Canal at King’s Norton. 254 miles. 
56 locks. Boats, 71 ft. by 7 ft. 

remarks: There is a junction half-way at Kingswood with the Grand 
Union Canal. Having once belonged to the Great Western Railway, 
the canal is in an appalling condition and though still officially 
navigable it is almost impassable owing to the thick duck-weed 
which covers it from end to end and the decrepit state of the locks. 
No trading boat has used this canal for the past eleven years 
though an occasional intrepid pleasure boat will sometimes force a 
passage; in such a case the officials are compelled to assist and do 
so by clearing a passage with an icebreaker and temporarily lifting 
a fixed bridge obstruction (once a drawbridge) near King’s Norton. 
There is every reason why this canal should be revived for it would 
make an important alternative route south of Birmingham and 
also a short cut on to the Worcester and Birmingham Canal, besides 
providing a delightful pleasure resort for Birmingham and Stratford 
people. A notable feature is the rare type of Guillotine Lock at 
King’s Norton Junction. 

STROUDWATER CANAL. Junction with the Severn at Framilode to 
Wallbridge near Stroud, where it joins the defunct Thames and 
Severn Canal. 8 miles. 13 locks. Boats, 70 ft. by 15 ft. 6 in. 

remarks: Virtually disused. Should be revived in conjunction with 
the:— 

THAMES and SEVERN CANAL. Wallbridge near Stroud where it joins 
the Stroudwater Canal to the Thames at Inglesham. 29 miles. 44 
locks. Boats, 70 ft. by 11 ft. Engineer, Whitworth. 

remarks: Never a very successful canal owing to the competition of 
the shorter route between Bristol and London by the Kennet and 
Avon, and also to leakage troubles. Another major piece of wreckage 
by the Great Western Railway as it is now completely derelict. In 
1901 the Gloucestershire County Council took over the canal and 
made an unsuccessful attempt to reopen it. The last man to navigate 
it must have been Temple Thurston who describes his journey along 
it in 1911 in his book The Flower of Gloster. Notable for the 
Sapperton Tunnel, second longest in England, for its circular, 
tower-like canal cottages and for the fine country, including the 
Golden Valley, through which it passes. The only Cotswold canal, its 
revival should be considered. It was at one time linked to the 
Kennet and Avon by the Wilts and Berks Canal, long since defunct. 

WEY and ARUN NAVIGATION. Junction with the River Wey between 
Guildford and Godalming to junction with the River Arun. 18 miles. 

remarks: Was built late and abandoned early but formed a good 
link between the Thames and Arundel on the south coast and, with 
the Portsmouth and Arundel Canal, it created a link between 
London and Portsmouth. Now completely derelict. There is probably 
little hope of its ever being revived, though amateur yachtsmen 
must sigh for its passing. 

148 
An aquatint of 1798 showing the junction of the River Thames with the Thames and Severn Canal near Lechlade. 
From Boydell’s History of the River Thames. The round canal cottage is typical of the Thames and Severn Canal. 







SCULPTURE BY ACCIDENT One of the reasons why canal architecture is satisfying to the eye is that in it we 

find mechanics closely assimilated to nature. It has been remarked before that the railway line, beginning as an alien intruder into the 

peace of the English countryside, is now so characteristic a part of it that no pastoral scene is complete without a plume of smoke traversing 

the middle distance. In the same way the canals—not only their weed-fringed banks and shady backwaters but their functional mechanism 

in the shape of sluices, locks and the like—though when first constructed they were pioneer engineering enterprises, now take a natural 

place in the peaceful rural landscape. Even their mechanical equipment, completely functional in origin, can now be regarded as a series of 

objects that exist in their own right. They have established themselves as surely as the church spire, the windmill on the hill and the signal 

Lock paddle, or sluice valve, at Hatton on the Warwick and Birmingham Section of the Grand Union. The Hatton locks were rebuilt in 1932, 

and all contain these modern paddles having gearing enclosed in a protective metal casing. In the distance is a flight of locks known as The 

Thick of Hatton by the prosaic and The Golden Steps to Heaven by the more poetic. All locks on the canals are worked by the boat crews; 

locks are usually pre pared in advance of a boat by a member of the crew, called a Lock Wheeler, who goes ahead along the towpath on a cycle, 
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box at the level-crossing. Many of them have considerable sculptural charm. Some typical specimens are illustrated on these pages with 

emphasis on the background against which they are always seen; the hard, metallic silhouette of sluice machinery against still water and 

grassy banks with distant views of canal-side pub or lock-keeper’s cottage; the heavy timber beams and railings of lock gates against a varied 

pattern of paving and pathways—pathways that are themselves disposed into sculptural shapes when they climb on to the upper platform 

of the lock and down the other side to join the towing path; finally curbs, capstans and bollards, weather-worn and grooved by friction, 

demonstrating that time can mellow functional objects without depriving them of the elemental vigour of their form. They thus acquire 

all those visual overtones by means of which architecture is accustomed gradually to humanize itself over the centuries. 
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SGULPTURE BY ACCIDENT 

On facing page, 147, pattern of textures 

and forms at Hackgreen Lock on_ the 

Shropshire Union: on the left an iron 

angle to protect the brickwork of the 

bridge from rubbing tow-lines: in time the 

lines form deep notches in the iron. 148, 

guillotine or porteullis stop lock at Kings 

Norton Junction, where the Stratford- 

on-Avon joins the Worcester and 

Birmingham, a fine piece of early cast- 

von enaineering—a_ sculptural mobile. 

149, cast iron, rack and pinion, lock 

paddle gearing at Tardebigge on the 

Worcester and Birmingham Canal: in the 

distance the fine spire of Tardebigge 

Church, which was built in the late 

eighteenth century to designs by Hiorn 

of Warwick. 150, a scene on the Worcester 

and Birmingham Canal near The Half- 

Wav House, with lock paddle in the fore- 

ground. 151. lock paddle and balance beam 

at Hurleston Junction on the Shropshire 

Vnion: in the background a lengthman’s 

cottage—an example of railway archi- 

tecture on the canals, as it was built by 

the Shropshire Union Railways and 

Canal Company. 152, gearing of a lock 

paddle at) Tardebigge. 153. cast-iron 

gearing of an early crane at Ellesmere 

Basin, on the Shropshire Union. 
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Most impressive as pieces of accidental sculpture on the canals are the bollards used for 

tying up boats at locks or moorings. Those of wood, formed originally into firm geometric 

shapes by the craftsmen, in time acquire added attractions of texture and fantastic form 

by long use and the weather. Those of iron, by contrast, retain their clean pristine shapes, 

except for the pattern of grooves created by decades of rope friction. 154, a tall and 

rugged post at Hawkesbury Junction. 155, an anonymous example of the common bulb. 

Facing page, 156, 157, two cast-iron standard types. 158, a graven image on the Coventry 

Canal, 159,an ageing but robust cast-iron bulb at Hawkesbury Junction, with a collar worn 

by lines which have manewurred boats round a sharp bend through several generations. 
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Lock balance beams project from lock gates, balance their weight and act as levers. They ave usually of great solid pieces of timber, 

but new beams are often of steel weighted with concrete. Time gives the timber beams impressive textures. 160, stop-lock at Marston 

Junction, at the entrance to the Ashby-de-la-Zouch Canal, from the Coventry Canal, 161, 162, two lock beams on the Grand Union, 



HAVE THE CANALS A FUTURE? 

THE AMOUNT OF TRAFFIC that can be 
carried by water in this country is, of 
course, limited but by no means in- 
significant. In the national interest inland 
navigation should now be developed to its 
full extent. The following are the chief 
advantages of water transport from a 
purely commercial point of view: 

(1) The cost of transport is less on water 
than on road and rail. Maintenance and 
running costs are low because the wear and 
tear of materials, due to friction, is low. It 
has been estimated that the cost of main- 
taining the track, works and vehicles is 
four and a half times more on railways than 
on waterways. Capital costs are also far 
lower. While the average railway truck 
weighs half or three-quarters as much as 
its load, a canal boat or barge weighs about 
a fifth of its load. Compared with lorries, 
boats cost less to build and last longer. 

(2) It is more economical to carry goods 
when the unit of conveyance is large. This 
advantage is greater on water because 
there the ratio of expenses diminishes in 
proportion as the load increases to a 
greater extent than on rail or road. In 
boats travelling at low speeds, the water 
resistance increases very little with the 
increase of load. 

(3) In theory road and rail transport are 
far speedier than water transport, but for 
certain types of non-perishable goods such 
as coal, sand, concrete, petroleum products, 
manure, feeding stuffs, bricks, timber, 
grain and flour, where there is a steady 
replenishment of standing stocks, speed is 
less essential than a steady flow. Moreover, 
speed is of less importance in small 
countries like England where distances are 
relatively short. In practice, speed of 
delivery by boat is often more rapid than 
by rail owing to the congestion at rail 
depots. For heavy machinery and for 
fragile articles such as pottery and glass 
water transport is especially suitable. 

(4) Like road transport, but unlike rail, 
water transport can load or unload almost 
anywhere along the route. 

(5) An average waterway can safely 
accommodate a larger amount of traffic 
than an average railway, and boats can 
follow or pass each other closely. 

Secondary Functions of Waterways 

Apart from their value for cheap com- 
mercial transport, the waterways have 
other uses: (1) For holidays and pleasure. 
This is important to certain Imponder- 
ables, such as health and happiness, which 
cannot be measured in financial terms. 
But even here the commercial mind can 
take heart, for if properly organized to do 
so the waterways could bring considerable 
profits from pleasure boating alone both 
from those who prefer uncongested holiday 
resorts and from foreign visitors who wish 
to see the country from a new and ex- 
ceptionally attractive angle. The extra- 
ordinary success of the Norfolk Broads 
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for pleasure boating provides a precedent. 
(2) For visual and scenic amenity. This 
function is linked with the first and again 
cannot be considered strictly from a com- 
mercial aspect. How delightful the canals 
could be as a landscape feature is suggested 
in the drawings by Gordon Cullen and the 
photographs on the concluding pages of 
this treatise. (3) Waterways are part and 
parcel of the natural structure and ecology 
of the country and both canals and rivers 
are important agents of water supply, 
conservation and drainage. They also 
assist crop irrigation and the watering of 
cattle.* Therefore, where a particular water- 
way is no longer of commercial value, it 
may be of vital importance in other ways. 
In short, waterways must not be con- 
sidered purely as navigations but in 
relation to the whole of the country’s 
water problem. 

Large Scale Plans 

Without a full survey it would be im- 
possible to make any hard and fast pro- 
posals for the revival and extension of the 
waterways. Neither can costing be con- 
sidered here. The schemes and recom- 
mendations which follow must therefore be 
taken purely as tentative and hopeful 
suggestions. 

Any proposals for canal reconstruction 
must be based largely on some national, 
long-term economic objective. If that 
objective is mainly to stimulate foreign 
trade, then the canal system should con- 
centrate on the transport of goods from 
the great inland industrial centres to the 
main ports. This can best be effected by 
developing the Cross. Our present, over- 
centralized economy, dependent as it is on 
export markets, would naturally tend to 
concentrate exclusively on the Cross and a 
few other main waterways, while ruth- 
lessly abandoning the rest—‘cutting out 
the dead wood,’ as it is termed. This 
would be a great mistake because, as we 
have already seen, canals have other uses 
than transport. Nor should we—or, indeed, 
can we—continue to exist on export 
markets alone. If we attempt to do so our 
civilization is doomed. Decentralization is 
long overdue. It means a return to a 
regional framework of economy based, 
partly at least, on home food production. 
Therefore, though the development of the 
Cross might form part of a broad scheme of 
canal resuscitation, it is not enough. Mr. 
L. T. C. Rolt expresses the matter well in 
his APRR Report: 

‘The fact that a waterway does not 
correspond with the present trade routes 
is not necessarily a conclusive argument for 
its abandonment as a navigation. Present 

*Discussing this subject with a lock-keeper at 
Hurleston Junction, the author roughly calculated 
that along a mile length of canal above the junc- 
tion there were enough cows to consume 4,000 
gallons of water on a hot day, allowing 15 gallons 
per thirsty cow. 

trade routes may alter radically within the 
next few decades; they have evolved to 
meet the needs of an over-centralized 
economy based on expanding overseas 
trade. This period of expansion is over, and 
the future may witness the re-development 
of internal resources, the return to a 
regional economy and a more equable dis- 
tribution of population. The APRR Broad- 
sheet 5, for example, stresses the need for 
fresh food, and outlines methods of ful- 
filling this need by developing agricultural 
zones round towns as larders for those 
towns, thus not only narrowing the gap 
between producer and consumer, but at 
the same time restoring the organic re- 
lationship between town and country. 
Many canals which at present serve little 
or no useful purpose might become of great 
value in such an economy precisely because 
they were originally built to serve the 
needs of the similar regional economy 
which existed before the Industrial Revo- 
lution. Their tortuous character was deter- 
mined, not only by the desire to save locks 
and earthworks, but also by Brindley’s 
declared axiom that the canal should serve 
the widest possible rural area. Local 
records show that village wharves now 
disused once formed centres of local 
activity. Boats loaded farm and market 
garden produce for the towns, and returned 
with coal, lime and—in compliance with 
the rule of return—stable manure, blood 
and slaughter house offal, ashes, shoddy, 
night-soil and other urban wastes. The 
canals are admirably fitted to play this 
part again... .” 

The chief stimulus behind that great 
movement which dug thousands of miles of 
waterway out of the heavy earth by shovel 
and human muscle alone within a few 
decades was the hope of personal gain. 
We are unlikely, under nationalization, to 
obtain such a stimulus in the future. 
Some other stimulus is needed today. It 
can only be based on the disinterested 
enthusiasm and energy of government 
authorities and private representative 
groups who are able to rouse the rest of the 
population by sound leadership and the 
propagating of their vision. If we do not 
yet possess the enthusiasm and enterprise 
of the past, we do at least possess, to our 
advantage, something which the past had 
not—enormously powerful technical aids. 

The Cross 
The biggest idea to come from any 

official body was that expressed in the 
twelve volume report presented by the 
Royal Commission on Waterways which 
sat between 1906 and 1910. The Com- 
mission proposed that the waterways 
should be developed and enlarged under 
state control and that, before anything 
else was attempted, the Cross or Four 
River Scheme should be tackled. The 
scheme covers the following main routes: 

Route A. Birmingham and Leicester to 
London. 
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Route B. Leicester, Burton and Notting- 
ham to the Humber. 

Route C. Wolverhampton and Birming- 
ham to the Mersey. 

Route D. Wolverhampton and Birming- 
ham to the Severn. 

The Commission stated that ‘if these 
four main routes were put under single 
control and brought up-to-date, and if 
adequate improvements were made in the 
minor canals that feed them or other 
means adopted of connecting mines and 
industrial centres with the main routes, the 
result would be great benefit to the trade 
of the country.’ The Commission came to 
no definite conclusion about the carrying 
capacity of the Cross but referred re- 
peatedly to the 100-ton and 300-ton 
standard boats. (The present narrow boat 
and its butty between them take about 
60 tons.) It was the opinion of Mr. R. B. 
Dunwoody who prepared Volume X of the 
report that adequate water supplies are 
available to open up the waterways of the 
Cross as shown on the map above. (Ack- 
nowledgment is due to Mr. J. S. Nettlefold 
who prepared the original map on which 
this one is based for his work, Garden 
Cities and Canals (St. Catherine Press).) 

The Grand Contour Canal 

The most visionary scheme to come 
from an individual is that of Mr. J. F. 
Pownall, described in his work, The 
Projected Grand Contour Canal to Connect 
with Estuaries and Canals in England 
(Cotterel and Co.) in which he writes: 

‘Through the heart of England there 

Leighton Buzzard 

ve estior® 

THE CROSS OR FOUR RIVER SCHEME 

Left, map from Nettlefold’s Garden 
Cities and Canals based on the 
proposals of the 1906 Royal Com- 
mission’s Report for the develop- 
ment of the Cross; the tonnages 
indicate the proposed standards; all 
locks, lifts or inclined planes would 
take trains of barges. Facing page, 
Pownall’s map of his proposed 
Grand Contour Canal at 310 feet. 

LONDON 

runs a natural canal line, as I shall term it. 
This is a line so naturally favourable for 
canal construction that a canal can follow 
it easily for many miles at a time whilst 
remaining throughout on the same level. 

‘The old canal surveyors saw this line. 
They utilized it in many parts of the 
country to secure long reaches of canal on 
a single level, but being limited to direct 
observation of the land, they failed to 
observe it as other than special to the 
several localities in which they worked. 
The natural canal line is an extended 
feature nevertheless, and it may be made 
out clearly by the aid of modern contour 
maps with their great power of revealing 
land structure. The natural line is deter- 
mined by a special land structure, arising 
from uniform erosion. 

‘,.. the contour of 300 feet runs nearly 
continuously right through the country. ... 
A canal by following this contour could 
therefore proceed right through the country 
solely on the one level . . . it (also) proceeds 
in direct reaches for long distances at a 
time. ... The natural canal line creates tne 
remarkable possibility, never before 
known, of having a canal to go through the 
length of the country and serve the great 
industrial areas without any variation 
from the one level. 

‘As compared with a canal at varying 
levels, the ultimate carrying capacity of a 
one-level canal would be enormous, and 
the cost of working traffic along it would be 
far less because of the avoidance of the loss 
of time and water in locking, and especially 
by reason of the freedom for towing in 
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trains. Vessels which ply only on the one 
level can be of various special types not 
elsewhere possible. Vessels can be devised 
to convey economically large built-up 
fabrications and cargo which bulks large 
for its weight and to supply important new 
categories of transport service. Moreover, a 
slow artificial current could be created 
without difficulty and without impeding 
navigation, and thus a one-level canal 
could be used as a water distributor. There 
being no locks, it could be used freely by 
recreational craft. 

‘These are very great advantages. The 
writer has therefore worked out a project 
for a new canal system, the Grand Contour 
Canal, to be uniformly level at 310 ft. 
above sea level, and to serve London, 
Bristol, Southampton, Birmingham, Man- 
chester, Leeds and Newcastle. All the 
existing canals would be effective branches 
from it. The waterway would be large 
enough to accommodate coastal vessels of 
a fair size, and the Grand Contour Canal 
would form with all estuaries and coastal 
routes one system for coastal vessels. The 
Grand Contour Canal would become the 
primary water distributor of the country. 

‘It would serve directly, or by waterway 
connections, nearly all the great industrial 
areas of the country. Birmingham, Brad- 
ford, and many other towns would be 
served at the level of 310 ft., and by using 
the many existing canal reaches at a single 
level, a large number of towns would be 
served with only one change in level, by 
vessel lift, from 310 ft. 

‘It is proposed provisionally that the 
waterway should be 30 metres or 100 ft. 
wide at the top, that the depth should be 
about 17 ft. and the clear headway 25 ft. 

‘Water-buses will find a place on the 310 
level, and pleasure vessels in various types 
will conduct excursions up to the degree 
of long tours through the country. 

‘Along the Grand Contour Canal there 
will be formed a special layer in the bed, 
possibly of gravel, and above any clay 
puddle that may be placed. In this layer 
pipelines for the transport of commercial 
liquids and gases would be embedded. .. . 
The fluids which would be piped would 
include petroleum products, salts in solu- 
tion, trade wastes, coal gas, compressed air 
and oxygen. 

‘Holiday-makers who navigate the 
Grand Contour Canal in yachts or launches 
will observe how well the canal fits into the 
countryside. The heavy works are mostly 
in the form of tunnel. Large aqueducts are 
few and will usually be high bank with 
turfed or timbered slopes. Precisely be- 
cause it expresses a natural feature, the 
Contour Canal will lie unobtrusively on the 
land and will have a characteristic scenery 
of its own. It will most often be seen as a 
quiet ribbon of water winding along at the 
foot of an escarpment of sorts on one side, 
whilst the land falls away gently on the 
other side.’ 

This is a remarkable and imaginative 
proposal and one which should certainly be 
considered by the authorities. No doubt 
Treasury-bound officialdom will deride 
such splendid ideas and pose the eternal 
question: ‘Where is the money to come 
from?’ Any reformer’s answer must always 
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be a definition of the word Cost—‘The total 
real cost of any project is not finally 
a question of money, since money should 
be merely a measuring system, but the 
amount of real wealth consumed by those 
concerned with that project during its 
execution. If that real wealth can be made 
available, the project can be accomplished.’ 

General Recommendations 
The following general recommendations 

for canal revival are a composite based on 
various sources, including the Rolt Report 
and the Memorandum of the Inland 
Waterways Association presented in 1947 
to the Minister of Transport. It is 
supported by the writer’s own reflections 
which are based on personal observation 
over a number of months on some fifteen 
different navigations. 

Dredging. About 75 per cent. of all canals 
are in urgent need of dredging. This 
should at once be carried out to a universal 
minimum depth of 5 feet. With modern 
equipment a complete programme of 
dredging is not a large operation and 
would soon show returns in the increased 
loads which could be carried and the 
higher speeds of delivery. (On many canals 
34-ton boats can now only carry 25 tons 
and great delay is caused by boats getting 
‘stemmed up,’ i.e. going hard aground.) 

Strengthening of banks. The only effective 

way of preventing silting in future is by 
(1) reinforcement of the banks, preferably 
with in situ or pre-cast concrete at all 
points where erosion takes place; (2) the 
planting of the common rush on the 
margins of waterways of shelving section; 
(3) the building in future of hull forms and 
channels of correct depth and cross-section 
arrived at by study and experiment. 

Water supply. Where water supplies are 
inadequate, reservoirs should be cleaned 
and enlarged and waste should be pre- 
vented by adequate puddling and lock 
maintenance and the increased provision 
of side-ponds at locks. 

Locks. Locks and their gates were never 
set out in the past with precision and their 
dimensions vary by inches. The result is 
that new lock-gates have to be specially 
made in each case. Locks and their gates 
should be standardized to the greatest 
possible extent in order that new parts 
may be supplied from a_ prefabricated 
stock. Where actual or potential traffic 
justifies enlargement, the number of locks 
should be reduced and depth increased. 
Where suitable, lifts should be installed in 
place of existing flights of locks. 

Plant and wharfage. This should also be 
standardized as far as possible. Most 
existing plant and equipment is obsolete, 
inefficient and inadequate. New cranage 
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and handling plant is especially needed; 
far too much manual labour is now used in 
handling canal traffic. The Weaver Navi- 
gation is one of the few which has installed 
modern plant, and has thereby halved its 
handling costs. Wharfage is also inade- 
quate, out-of-date, and its general un- 
sightliness does not entice business. 
Especially needed are new coal wharves, 
for even present tonnage of coal shipped 
by canal bears no relation to loading 
facilities. 

Two-way loading. One of the main 
reasons why canal carriers work with so 
narrow a margin of profit is that boats 
travel empty in one direction far too often. 
By proper organization this can be avoided. 
An essential part of reorganization should 
be the establishment of base warehouses 
or dumps at all points between which there 
is a regular flow of traffic so that craft can 
pick up a load at any time if there is no 
current load available. Distribution heads 
should also be set up, consisting of transit 
sheds, a garage for lorries and a rail 
connection if possible. 

Canal craft. Though the maximum size 
will depend on the programme of canal 
enlargement, the larger the boat, within 
limits, the better. Nevertheless it is wrong 
to dismiss the whole of the narrow boat 
system as obsolete and to argue that the 
only alternative to immediate large-scale 
reconstruction is abandonment. The 
present narrow boat has some advantages, 
for on certain hauls larger craft would 
involve the pooling of cargoes between 
canal users, resulting in delays in transit, 
whereas the smaller boat can carry a 
consignment of convenient size to be 
handled by one trader and so proceed 
directly to the trader’s wharf. Generaliza- 
tion on this question is unwise. In handling 
waterborne cargoes the use of the road-rail 
container principle should be considered. 
In the case of the standard narrow boat 
containers would be of welded steel loading 
seven to a pair of boats. 

Control of pollution. On many canals 
pollution by trade wastes and effluents is 
so bad that no aquatic life of any kind can 
survive in them. Rigorous control should 
be exercised over both domestic and 
industrial pollution, and purification plant 
should be installed where necessary. 

Weed control. Research into weed growth 
is urgently needed so that this can be 
controlled. More traffic on the canals is, 
however, the best weed killer. 

Administration. The present organiza- 
tion of the Docks and Inland Waterways 
Executive in four areas is quite arbitrary. 
The most natural form of organization 
would be regional, defined by the main 
catchment areas. In each region a Catch- 
ment Board should be responsible for all 
problems relating to the use, disposal and 
conservation of water resources within 
their area. On the Boards should be 
representatives of commercial water trans- 
port, pleasure transport, local fisheries, 
local agriculture, water supply and 
drainage, local and regional town and 
country planning. If the present system of 
tolls is maintained a national scale should 
be instituted and all redundant gauging 
points eliminated. The alternative should 



be considered of instituting a tax system, 
as organized on the roads. 

Carrying trade. The carrying industry 
has always been disorganized and latterly 
the state of the canals has not encouraged 
its improvement and expansion. Before 
nationalization there were about six 
hundred separate and independent carriers 
with fleets ranging from one to three 
hundred craft, most of them specializing 
in one type of cargo. Since nationalization 
many of the larger carrying companies, 
such as the Grand Union and Fellows, 
Morton and Clayton, have been, or are in 
the process of being, nationalized. 
Complete nationalization of carriage is 
probably a bad thing and would have a 
morally depressing effect, just as it would 
be a bad thing to nationalize all the boat- 
building yards which have been built up 
by working men of character and initiative 
with great pride in their craft. Independent 
carriers and boat-builders should be helped 
and encouraged by the Government. 

Boatmen’s amenities and conditions. The 
boatman’s life is a healthy but a hard one, 
and is at present unmitigated by any 
amenity, except the ancient canal inn. 
Washing, sanitary, laundry, health, shop- 
ping, canteen and general welfare facilities 
should be established at key points along 
the main routes, designed on a par with 
the Miners’ Welfare buildings. Drastic 
measures such as these are urgently needed 
to prevent withdrawal from the canals. At 
present boatmen are paid solely on tonnage 
and distance, and work is irregular. A 
regular weekly wage with the addition of 
tonnage bonus should be paid. A system of 
schooling for the long-distance boatmen’s 
children should be organized without 
removing the children from their boat 
homes and so disrupting family life. 
Better school facilities should be 
established at canal terminals. The 
traditional rose and castle decorations and 
other boating traditions should be en- 
couraged. This is no sentimental belief. By 
such traditions better types are attracted 
to the Cut and pride in the boats is 
stimulated with resulting careful main- 
tenance and lower upkeep costs. At 
present nationalized boats are being 
painted a uniform blue and yellow, an 
unimaginative and short-sighted policy and 
one which is universally unpopular 
especially among the boaters themselves. 
As the boatwomen declare, ‘We have never 
had gardens, but we had our roses’ or 
referring to the new style, “The boats are 
our homes. Who wants to live in them 
Yeller Perils?’ 

Towpaths. These should be declared 
public rights of way, whether they are 
still used for navigational purposes or not, 

The English canals have great possibilities for pleasure and recreation, but if anything is done to 

make greater use of them for such purposes, it must be done in the right way. In the following draw- 

ings, Gordon Cullen points a cautionary finger and also suggests ways of turning our neglected 

canals (in the country weedy, silted and overgrown, in the town mere ‘stinking ditches’) 

FOR PLEASURE: 

ing linear pleasure parks—the kind of amenity 

that now we so badly need to enliven and 

beautify our squalid and negle:ted environment. 

and should be considered as part of a 
national footpath system—always pro- 
vided, of course, that the mischievous and 
predatory tendencies of the public can be 
controlled. 

Canal monuments. The canals contain 
many structures of historic and esthetic 
value, especially bridges, of which there 
are literally thousands of fine design. A 
special Government survey should be made 
of these with the object of preserving them 
under the Town and Country Planning Act 
of 1947, At the moment they are little 
known and there is grave danger that 
many of them will be thoughtlessly 
demolished by local authorities. This 
vandalism is happening at the present 
time to many of Telford’s superb little 
bridges on the Welsh Section of the 
Shropshire Union and a similar threat 
overhangs the bridges of the Rochdale 
Canal. 

Canals for pleasure. Precisely those 
waterways which, because they pass 
through predominantly rural areas, are 
unlikely to carry a heavy commercial 
traffic, would prove of the greatest 
value in meeting the growing demand for 
holiday amenities. Many of those water- 
ways are not only of the greatest scenic 
beauty but contain historical architectural] 
and engineering structures of a monu- 
mental quality. They are also admirably 
placed in relation to areas of dense popu- 
lation. Canals which are obviously most 
suitable for immediate development as 
tourist attractions are: the Lancaster, 
the Shropshire Union, the Kennet and 
Avon, the Stratford, the Basingstoke, the 
Macclesfield and Peak Forest, the Gran- 
tham, the Ashby. None of these would 
require great capital expenditure in order 
to be restored. Organized canal cruising 
could be developed and publicized to en- 
courage foreign visitors (‘See Britain by 
Canal’). (Many countries, notably France 
and Holland, derive large incomes from 
this source.) Small boat basins should be 
provided in suitable places near large towns 
where private boats can be safely moored. 
Canals where they pass through towns 
should be considered in relation to local 
planning and the best use made of their 
scenic assets by the planting of gardens 
and erection of restaurants and recrea- 
tional centres along their banks. A par- 
ticular case in this respect is the Padding- 
ton Basin in London, at present a forlorn 
spot but one with inherent possibilities as 
London’s Venice as Browning called it. 
The canals of Gothenburg provide excellent 
examples for emulation. 

Survey. Apart from immediate dredging, 
no long-term plans can be laid for the use 
of the canals without a full survey. This 

into charm- 
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should be organized at once to provide the 
following information:— 

(1) Commercial and pleasure traffic at 
present carried. 

(2) Potential commercial and pleasure 
traffic. 

(3) Whether the waterway is in good 
navigable condition, and if not what 
steps would be necessary to make it so. 

(4) Whether the water supply is 
adequate to handle (a) existing, (b) 
potential traffic, and, if not, what steps 
would be necessary to ensure adequate 
supply. 

(5) Whether potential traffic justifies 
constructional enlargement or improve- 
ment additional to the restoration to 
good order of existing facilities. 

(6) Whether wharfage and handling 
facilities are adequate, and, if not, how 
they might be improved. 

(7) How, if the waterway were to be 
abandoned, the amenities, drainage, and 
water-supply problems of the area 
would be affected. 

(8) The extent to which waterways 
can be associated with military defence, 
modern trading estates, new power 
stations, and all new town planning 
schemes as part of a general policy of 
decentralization. 
Publicity. A proper public relations and 

publicity department both for trade and 
pleasure should be instituted to popularize 
and make known the existence, value and 
advantages of the waterways both for 
trade and pleasure, on a par with those of 
railways and airlines. 

Conclusion 
‘There is a great opportunity before the 

Government completely to revolutionize 
and at surprisingly small expenditure the 
management of a national asset extending 
all over the land and capable of bettering 
the life of the people at many different 
points: a national asset which has been, 
to an extent hardly to be paralleled else- 
where, brought near to a point of des- 
truction by public ignorance and inertia 
and the manipulations of hostile parties. 
Upon our inland waterways converge, as 
in few other places, the arguments of low 
cost and human amenity. No Government 
representing on a broad basis the people 
of England can possibly allow them to go 
to waste; can possibly do other than 
restore and free them: for an efficient 
system could, directly or indirectly, lower 
the real cost of almost every commodity; 
and bring much happiness to the larger 
part than half of our population which 
lives near some section of it.’ (Memoran- 
dum of the Inland Waterways Association 
presented to the Minister of Transport, 
1947.) 
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canal is now used almost entirely 
as a feeder to the main line and 
provides a typical case of a canal 
whieh should be fully developed 
for pleasure since it cannot, in any 
case, be closed down. On the few 
miles between Llangollen and the 
intake at the Horse Shoe Falls, the 
canal has indeed been used _ for 
pleasure boating to a limited extent. 
for here in the summer months run 

Mr. Roberts’ horse-drawn pleasure 
Tor) boats—the kind of enterprise which 

deserves encouragement. 164. an old 
print of Lord Burlington’s Garden 
at Chiswick provides an example of 
a canal built purely for pleasure. 

a9 



canals for pleasure 

Views which indicate how pleasur- 
able canal travel could be for those 
who delight in landscapes where 

man-made adjuncts enhance the 
natural scene. 165, a sloping stone 
bridge in the Vale of Llangollen. 166, 
the stone bridge in Teddesley Park 
on the Staffordshire-Worcestershire 

Canal an unusually elaborate 
Gentleman's Estate type of bridge 

in contrast to the usual purely 
functional, but no less attractive, 

type of bridge. 167, the castellated 
north entrance to Sapperton Tunnel 
on the derelict Thames and Severn 

Canal. 168, the Grand Union in 
Cassiobury Park, Watford. 169, on 
the Welsh section of the Shropshire 
Union near Hurleston Junction. 170, 
the semi-derelict Basingstoke Canal 
between Winchfield and Odiham, 
which is still privately owned. Re- 
cently this canal was sold by auction. 

165 

166 
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169 

171, don’t jolt the rustic harmony by planning urban-looking 

car parks on the canal side. 172, don’t fence off or regi- 

ment nature. The canal should fit into the countryside. 

i j 3 pre 
EE ee 

173, don’t litter the towpath with litter baskets and prim, 

puritanical benches. Design such things carefully and 

unobtrusively. 174, don’t lay out canal-side tea gardens in 

this kind of formal, unimaginative, municipal garden style. 
170 
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canals for pleasure 

Don’t close a vista with this kind of formalistic horror. 

Design and site such buildings with sensitivity, blending 

architecture with landscape, making the most of 

ideas suggested by the existing character of the site. 

176, design such structures as boat-houses with gaiety, but see that they are part of the 

canal picture, using the water itself, with its moving reflections, as decoration. Design and 

place canal furniture, such as bollards and landing stages, with discrimination. Wherever 

possible, use the water itself for canal structures, like the floating café suggested in 177. 

62 



sean 4 

ae tid 

BOF Pen 

English canals are at their worst in towns. Buildings turn their rears disdainfully, discharging stinking 

effluents. Local knowledge is needed to pilot craft safely between reefs of tin cans, brickbats and skeletal remains. 

No one seems to be responsible. Here is British squalor at its most horrifying. We should use canals in towns 

to form delightful strip parks, because water is the landscape designer’s most useful material. 178, is a suggestion 

by Gordon Cullen for an urban canal side where the local pub steps down to a waterside terrace. Below, an 

odious comparison shows, 179,a melancholy scene on the Grand Union, and, 180,a colourful picture of a barge 

café on a Gothenburg canal. The Grand Union is a busy commercial waterway, whereas the Gothenburg canals, 
built in the seventeenth century. are now linked witha generous system of parks and gardens and used purely for 

pleasure. To that extent the comparison is unfair. Nevertheless there is no reason why commercial waterways 

should not form decorative landscape features and be used for pleasure purposes as well as for commerce. 
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ad a Dyke Canal, Lincolnshire, an old Roman work, scoured out by 
enry I. 

Locks known to the Italians. 
Exeter Canal opened. 
James Brindley born. 
Francis, Duke of Bridgewater, born. 
William Jessop born. 
Act for St. Helens, or Sankey, Canal. 
Thomas Telford born. 
Bridgewater Canal from Worsley to Manchester completed. 
John Rennie born. 
First sod of Grand Trunk (Trent and Mersey) Canal cut by Josiah 
Wedgwood, July 26. 
Bridgewater Canal from Longford Bridge to Runcorn opened. 
Acts for Coventry, Droitwich and Birmingham Canal Navigations. 
Act for Oxford Canal. 
Act for Leeds and Liverpool Canal. 
Acts for Chesterfield and Bradford Canal. 
Staffordshire and Worcestershire Canal completed. 
Brindley died. 
Harecastle Old Tunnel opened. 
Act for Basingstoke Canal. 
Act for Thames and Severn Canal. 
Foss Dyke Canal deepened to 3 feet 6 inches. 
Act for Shropshire Canal. 
First inclined plane in England made by William Reynolds on Ketley 
Canal in Shropshire, a copper medal being struck to commemorate it. 
Sapperton Tunnel on summit level of Thames and Severn Canal visited by 
George III when in course of construction. 
Acts for Andover and Cromford Canals. 
First attempt at using steam power on canals made on Forth and Clyde 
Canal with Symington's boat. 
Oxford Canal finally completed and opened to Oxford on January 1 amidst 
public rejoicing. 
Grand Junction Canal begun. 
At least eight canal Acts passed this year. 
At least eight more Acts passed. 
At least twenty-one Acts passed, including that for the Grand Junction. 
At least twenty-four Acts passed, including those for the Kennet and Avon 
and the Rochdaie. 
Six Acts passed. 
Four Acts passed. 
Kennet and Avon Canal opened. 
Chirk Aqueduct completed. 
Duke of Bridgewater died. 
Pontcysyllte Aqueduct completed. 
The Northampton Mercury of December 24, describing the Smithfield Cattle 
Show, says, ‘‘ Some of the oxen were uncommonly fine in their proportions. 
The oxen of Mr. Westcar (of Aylesbury) were universally allowed to be 
great beauties. They have also the advantage over those which travelled to 
town, that they were brought up unfatigued by their journey, as Mr. 
Westcar lives near the Grand Junction Canal.” 
The Times of December 19 contains the following announcement: “ The 
first division of the troops that are to proceed by Paddington Canal to 
Liverpool, and thence by transports for Dublin, will leave Paddington to- 
day, and will be followed by others tomorrow and on Sunday. By this 
mode of conveyance the men will be only seven days in reaching 
Liverpool.” 
Patent perpendicular lift for canal boats, invented by John Woodhouse, 
erected on the Worcester and Birmingham Canal at Tardebigge. 
Act for Regent's Canal. 
Regent's Canal opened. 
Acts for Birmingham and Liverpool Junction Canal and Macclesfield Canal. 
Gloucester and Berkeley Ship Canal completed. 
Oxford Canal improvements by Telford commenced for shortening distance 
between Napton and Braunston by 14 miles. 
Thomas Telford died. 
Steam tugs used on Aire and Calder Navigation. 
Act to provide for keeping the peace on canals and navigable rivers. 
Five canals bought by railway companies, including Thames and Medway 
Canal, part of canal being converted into a railway. 
Act passed to enable canal companies to become carriers. 
Leeds and Liverpool Canal Co. become carriers. 
Some twenty-three canals purchased by, leased to or amalgamated with 
railway companies. 
Worcester and Birmingham Canal passes into the hands of a receiver. 
Last dividend paid by Thames and Severn Canal. 
Fenny Compton Tunnel (1,200 yds. long), on summit level of Oxford 
Canal, removed and replaced by a cutting. 
Act for abandonment of Wey and Arun a Canal. 
Anderton hydraulic lift from River Weaver to Trent and Mersey Canal 
completed. 
Act passed for the registration and regulation of canal boats used as 
dwellings. Amended 1884 
Act for Slough Branch of Grand Junction Canal. 
Manchester Ship Canal opened for traffic, January 1. 
Canals come under national war-time control. 
Merging of Grand Junction, Regent’s Canal, Warwick and Napton and 
Warwick and Birmingham Canals as the Grand Union. 
Grand Union Canal Co. spend £1,000,000, as part of scheme to combat 
depression, on general improvements, including reinforcement of banks 
with concrete piling and new locks near Warwick, but fail to secure 
enough money to complete a dredging programme. 
Newtown Arm of Shropshire Union burst. 
Huddersfield Narrow Canal and Newtown Arm abandoned. 
All canals under national control during war as well as all railway-owned 
canals nationalised under new Transport Act. 
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ANTHOLOGY 

Coal by Canal 

June 7 (1777). With Mr. Nelson set off for the canal, intending to 

take a passage to Worsley to visit the Duke of Bridgewater’s coal mines. After 

some delay we entered the passage boat, drawn by a horse in the manner of the 

Trek-schints in Holland. Arrived at Worsley in two hours, passing athwart 

the river Irwell, over which the canal runs, being raised on arches not less 

than fifty feet in height above that stream. In many places the bottom of the 

canal is considerably higher than the level of the neighbouring grounds. Sent 

compliments to Mr. Gilbert, the steward, asking the favor of seeing the duke’s 

under-ground works, which was granted, and we stepped into the boat, passing 

into an archway partly of brick and partly cut through the stone, of about 

three and a half feet high; we received at entering six lighted candles. This 

archway, called a funnel, runs into the body of the mountain almost in a direct 

line three thousand feet, its medium depth beneath the surface about eighty 

feet; we were half an hour passing that distance. Here begins the first under- 

ground road to the pits, ascending into the wagon road, so called, about four 

feet above the water, being a highway for the wagons, containing about a ton 

weight of the form of a mill-hopper, running on wheels, to convey the coals to 

the barges or boats. Under the guidance of a minder, with each a lighted candle 

in his hand, we proceeded through an arched-way about five feet high, walking 

with our bodies at an angle of less than sixty degrees, through a road of three 

feet in width, a length of eight hundred yards, arrived at the coal mine, which 

appearing about five feet through the roof, was supported by many posts, the 

area being about twenty feet square and height scarce four. From this dismal 

abode, which my companion, whose name was Chandler, would fain have 

dissuaded me from proceeding to visit, after remaining a few minutes, I 

hastened back to our boat. One may go six miles by water in various directions, 

the wagon ways to the pits lying below the level of the water; it is said the 

distance from the mouth is six miles in the funnel. A hundred men are daily 

employed, and each turns out a ton a day; the miners’ wages two shillings, and 

the laborers’ about one shilling. Price of coal at the pit two pence per 

hundred weight; at the key threepence halfpenny, and at the door fourpence 

halfpenny. The boat having left, we returned to town on foot, five miles through 

fields and vacant lands. 

SAMUEL CURWEN, fournal and Letters (1842 edition). 

MARGINALIA 

Good News from Liverpool 

With its April number, the first in volume 
twenty, The Town Planning Review has re- 
turned to its peace-time form. THE ARCHI- 
TECTURAL REVIEW is glad to salute this im- 
portant event in the life of a distinguished 
academic contemporary. 

The Town Planning Review, which (as most 
A.R. readers know) comes from the Department 
of Civic Design in the University of Liverpool, 
is now thirty-nine vears old. From now on it will 
appear quarterly, the annual subscription rate 
being £1 or S4 (single copies cost 6s.). The present 
editor is Gordon Stephenson, with W. G, Holford 
and Frederick J. Adams as collaborators. The 
contents of the current number include articles 
by Lewis Mumford and W. G. Holford and one 
on town planning in Pharaonic Kevpt by H.W. 
Fairman. who is Brunner Professor of Keypt- 
ology in the University of Liverpool. The Town 
Planning Review remains one of the very few 
publications that no one concerned with its 
subject ean afford not to read, 

Foots Cray and Chiswick 

The Kent education authority, following 
strong recommendations by the Georgian Group 
and the County Planning Committee, have de- 
cided to restore Foots Cray Place, Sidcup, at a 
cost of £10,000, and use it as a children’s 
museum. 

Foots Cray Place, which dates from 1756, was 
the latest of the four adaptations of Palladio’s 
Villa Capra to be built in England in the 
eighteenth century. The other three were 
Mereworth Castle (also in Kent), Chiswick 
House, Middlesex, and Nuthall Temple. Notting- 
hamshire, which was demolished in 1929. The 
first owner of Foots Cray, Bourchier Cleeve, was 
led to build it by admiration of Mereworth, with 
the owner of which, Lord Westmorland, he was 
acquainted : but in some respects the design 
follows the Villa Capra more closely than any of 
the other English versions do. The architect is 
not known. 

It is gratifying to be able to record within 
eight months of the news that Chiswick House 

has been presented to the Ministry of Works 
under the Ancient Monuments Acts, that Foots 
Cray has been saved, at any rate for the time 
being. Chiswick House, incidentally, is now in 
scaffolding and undergoing active restoration. 
But one problem remains to be dealt with, and 
that is: children. Gangs of uncontrolled children 
still wander at will about the gardens and 
clamber on the statuary. They have already 
done considerable damage, and they will con- 
tinue to do damage until adequate supervision 
is provided or counter-attractions in the 
form of playgrounds are installed in appro- 
priate corners. One cannot believe that the fact 
that the Ministry of Works now owns all the 
buildings and statuary, while the Brentford and 
Chiswick Borough Councils (as lessees from the 
Middlesex County Council) are still responsible 
for the upkeep of the grounds, need stand in the 
way of some effective measure being instituted. 

INTELLIGENCE 

The 1949 Leverhulme Scholarship to the A.A. 
School, valued at £1,000, which contributes towards 
the payment of fees and maintenance for five vears, 
has been awarded to Mr. N. R. Grimwade from the 
Cheltenham School of Art. 

It is announced that Messrs. Freeman. Fox and 
Partners have been appointed as Consulting 
Engineers for the construction of the South Bank 
1951 Exhibition. The founder of this firm, Sir 
Charles Fox, was, in 1851, senior partner of Fox, 
Henderson and Co., who erected in Hyde Park the 
building afterwards known as the Crystal Palace. 

The Royal Society of Arts has awarded the gold 
Albert Medal to Sir Giles Gilbert Scott, as “builder 
of a lasting heritage for Britain. 

Dr. Thomas Sharp has been elected President of 
the Institute of Landscape Architects. 

Furniture Design Conference 

A conference on furniture design organized 
by the Council of Industrial Design will be held 
from July 18 to July 22 at the R.I.B.A. Papers 
addressed to the scientist and technician, the 
manufacturer and the distributor as well as 
to the designer will be read, and there will be 
an open discussion forum. It will be the second 
of such functions organized by the C.1.D. with 
the object of enabling specialists concerned with 
production in various fields to meet and ex- 
change views about industrial design, and thus 
help to break down the watertight compart- 
ments in which research applicable to the 
problems of design tends to be conducted; the 
first, on the subject of colour and lighting in 
factories and in machines, was held last autumn. 
The conference is free, but formal enrolment is 
necessary. Those interested should write to 
the Council of Industrial Design, ‘Tilbury 
House, Petty France, London, S.W.1. 

The Architecture of Denmark 

The special number of the RrEvirw for 
November, 1948, devoted to Danish architecture 
and design, has been reprinted with some 
additional material and published by The 
Architectural Press as a book. In this form it is 
likely to remain the standard survey of Danish 
architecture in English for some time to come. 
It is entitled The -Architecture of Denmark, and 
the price is 13s. post free. 

Hampstead from Three Points of 

View 

A new kind of exhibition was on view at 
Hampstead throughout most of last month. 
Oreanized by the Hampstead Artists’ Council 



MARGINALIA 

and entitled * Hampstead Seen,’ this exhibition 
included work by painters, architects, and 
photographers. Ten different sites had been 
chosen, varying in character from the Vale of 
Health to an industrial site in Lithos Road, 
and allotted to local artists belonging to the 
three groups, the painters and photographers 
recording their experiences in their respective 
media and the architects commenting on the 
sites by plans, drawings, or written criticism. 
Although the quality of the individual exhibits 
varied considerably, as was only to be expected, 
the exhibition as a whole was highly successful 
and the idea seems worthy of imitation and 
extension. Thus for instance Stephen Bone, 
Fred Uhlman, a group of A.A. students and 
Bill Brandt converged on Downshire Hill, and 
Clifford Barry, Elsie Farleigh, Erno Gold- 
finger, Frank Clark and Jack Paynton on 
Hampstead Ponds. 

RESUMES 

Juillet 1949 

Numéro Spécial au Sujet des Canaux 

Depuis le ler janvier 1948, tous les canaux de 
Grande-Bretagne qui, autrefois, appartenaient aux 
compagnies de chemins de fer, ainsi que ceux 
contrélés par le Gouvernement pendant la guerre, 
ont été acquis par Etat. En tout, quelque 3,200 
kilométres de canaux ont été repris dont une bonne 
partie était tombée dans un état de délabrement. 
Ktant convaincue que le transport par voies d’eau 
internes est encore appelé a jouer un role important 
dans l'économie nationale, et croyant, en outre, que 
les canaux ont un charme paysagiste de grand 
intérct pour les visiteurs, LA REVUE D’ARCHITECTURE 
a chargé Eric de Maré, qui poss¢de des connaissances 
étendues des canaux anglais, de préparer ce numéro 
spécial traitant des principaux aspects du sujet. 

Page 7: Technique. Un canal peut étre construit 
pour trois raisons différentes: pour servir de moyen 
de transport dans l'absence dune riviére, pour 

[continued on page 68 
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EXCESS OF HAZARDS. This composite fence which bounds Green Park 
along Piccadilly is a most recent addition to the London scene. Without 
special knowledge it is difficult to figure out the reasoning of the arrangement. 
Is the chicken-wire there to protect the holly hedge, or is it there because the rail 
which should go through the tops of the concrete posts was not to be had, or did 
someone alter his mind about the rail and decide on chicken-wire instead? And 
then there are those posts inside the hedge as well; at this rate one would not be 
surprised at finding that a water-jump was to be added. Seriously though, 
would not the concrete posts with a proper rail form an admirable boundary 
here—without chicken-wire or hedge or wooden posts or even a water-jump? 

GLOSS RIPOLIN 

is world famous as a durable finish. Wéithstanding 
extreme climatic changes it can be specified with 
absolute confidence for painting the interior and 
exterior of Hotels, Hospitals and other buildings. 

EGGSHELL AND RIPOL-MATT 
FLAT ENAMELS FLAT OIL PAINT 

are washable enamels with a A finish of remarkable texture 
velvety surface. Freely applied, for interior use. 
they only require spreading and 

ee , SPRAY-DAY-LITE flow to a perfect finish. 
A washable oil paint with high 

GRISOL OIL PAINT light reflecting index, covering 
A most efficient, durable and bare brick walls in one coat. 
economical non-poisonous anti- Provides seven years exemption 

with @ 

FE 
PAINT 

with 
TING 

corrosive paint for interior and from repainting under the 
exterior work. Factories Act of 1937. 

SCHOOLBOARD FLETTO AND 
COMPOSITION UNDERCOATINGS 

Supplied in various colours it is 
excellent for painting school 
boards, wall surfaces and dados 
to harmonise with the 

The best for use with Ripolin 
finishes. For interior and 
exterior use. 

decorations. It is easy to clean. 

If a job’s worth doing — it’s worth doing with 
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THE THINGS A HUNTER SEES WHEN HE LEAVES HIS GUN BEHIND 

(Boer Proverb) 

Industry has at least one big pull over the jungle ... when you're on the lookout for ideas, 

you don’t have to carry a gun. The T.I. Aluminium companies regard their Aluminium 

Alloys as fair game for everyone because they combine lightness and strength and 

that’s what most manufacturers are hunting in —_ ace 

one form or another. Some are interested in | fl mt 
_ er" 

extrusions, some in tubes, some in sheet and strip. A lim LOVUULTA 

T.I. Aluminium make all four, and know how | L1mauTED 

A TUBE INVESTMENTS COMPANY to turn them to other people’s advantage. | 

The sales and administrative organisation for 
REDFERN ROAD, TYSELEY, BIRMINGHAM. TEL: ACOCKS GREEN 3333 ® Reynolds Light Alloys Ltd., Reynolds Rolling Mills 

Ltd. and The South Wales Aluminium Company Ltd. 

ALUMINIUM AND ALUMINIUM ALLOY INGOT, SLABS, BILLETS, SHEET, STRIP, TUBES AND EXTRUSIONS TO 

ALL A.LD., B.S./S.T.A. AND B.S. SPECIFICATIONS. 

Export enquiries should be addressed to T.1. (Export) Limited, 21-23 High Street, Birmingham, 5 



continued from page 66] 
fournir un passage dans certains endroits d’une 
riviére ol. la navigation se trouve sérieusement 
entravée, ou finalement pour unir deux riviéres navi- 
gables en cernant le terrain séparant les deux bassins 
respectifs. Ce premier article examine les probleémes 
qui se posent pour atteindre ces objectifs, ainsi que 
la théorie et Vhistoire des moyens techniques em- 
ployés pour les résoudre. Ainsi que nous le démon- 
trons, le probleme primordial dans la construction 
des canaux est d’assurer une provision d’eau 
suflisante (ce qui exige une source d’eau constante 
a une élévation supérieure a celle des plus hauts 
points, c.a.d. du sommet du canal a percer). Ensuite, 
il s'agit de choisir la méthode la plus appropriée pour 
négocier les changements de niveau; la méthode la 
plus courante est, bien entendu, celle des écluses 
(sans lesquelles, en effet, lére célébre des canaux 
de 1760-1840 n’aurait jamais existé), mais divers 
autres moyens sont également employés. Cet article 
traite aussi de la batellerie utilisée, des ponts et des 
constructions érigées au bord des canaux. 

Page 19: Tradition Fonctionnelle. A travers 
lhistoire de larchitecture anglaise—tant bien que 
de toute autre—nous constatons lexistence d°un 
courant continuel de styles s’alignant parallélement 
aux styles historiques, tout en demeurant presque ou 
entiérement indépendants de ces derniers. On pour- 
rait appeler ceci l’éternelle tradition fonctionnelle, 
si ce terme n’était devenu trop ambigu, ayant été 
adopté pour définir une phase beaucoup plus 
pervertie de architecture contemporaine. L’élément 
essentiel de cette tradition, c’est la géométrie pure 
et simple, sans ornements, et les effets produits sont 
le résultat d’°un emploi judicieux, logique et modéreé 
des matériaux. En raison de ceci, les tendances en 
question présentent certaines aflinités avec les effets 
recherchés par les architectes de nos jours, ce qui 
explique pourquoi, en portant notre regard sur les 
ceuvres séculaires, nos yeux sont spécialement aptes 
a repérer ces constructions qui doivent leur charme 
et leur qualité 4 cette tradition fonctionnelle, que 
nous les trouvions dans un arc-boutant gothique, le 
grand toit d’une grange faisant partie d’une pro- 
pricté rurale du comté de Wiltshire, une digue a 
arétes au bord de la mer, un phare, un entrepot sur 
les rives de la Tamise, ou dans un de ces viadues 
surprenants dont se servaient les ingénieurs de la 

premiere partie du dix-neuviéme siécle pour amener 
leurs chemins de fer a travers les vallées fluviales. 
Cependant, c’est dans le réseau de canaux britan- 
niques que la tradition fonctionnelle se manifeste 
davantage, peut-étre parce que ces canaux furent 
construits pour la plupart a une époque ot la 
nouvelle technique de génie mécanique évoquait un 
enthousiasme suflisant pour faire accepter un genre 
de structure simple, sans ornements apparents, et 
peut-étre aussi parce quils représentent de fagon 
idéale une conception architectonique combinée a 
une rigoureuse discipline mécanique. Nous montrons 
dans ces pages quelques exemples caractéristiques 
de la maniére dont cette tradition fonctionnelle a 
créé des ceuvres possédant, non seulement le charme 
manifeste d’ouvrages mécaniques bien étudiés, mais 
aussi des qualités plus subtiles, plus architecturales. 
Ces qualités sont attribuables tout d’abord a 
Vhabileté avec laquelle les masses solides ont été 
harmoniscées avec les vides qui serpentent gracieuse- 
ment, a perte de vue et avee cet instinet inné du 
drame caché au fond de la géométrie pure et simple; 
de plus, elles sont dues a Veffet réciproque de cette 
variation infinie des éléments basiques de con- 
struction: marches, votes, rampes, bastions bombés 
et parapets légérement concaves, tous contrastant 
avec la solidité massive des terrasses et des murs de 
souténement. 

Page 29: Passé Historique. Le premier canal im- 
portant anglais, le Bridgewater Canal, d’une longueur 
de seize kilométres, entre Worsley et Manchester, 
fut inauguré en 1761; dés 1839, il y avait déja quatre- 
vingt-six canaux en Angleterre et dans le Pays de 
Galles, couvrant une distance totale en Grande- 
Bretagne de 3,963 kilométres. Nous expliquons dans 
cet article la maniére dont les canaux ont augmenté 
et ensuite diminué de popularité comme moyen de 
transport-——événement qui peut ¢tre comparé a un 
voyage imaginaire le long d°une voie d’eau_ navi- 
gable: la poussée continuelle pendant toute la durée 
du régne de Georges III; le maintien entre 1820 et 
1840 du haut niveau atteint, et finalement la 
descente rapide dés qu il devint évident que les 
chemins de fer s’étaient établis d’une facon_per- 
manente. Les écluses sent symbolisées, dans la 
partie initiale du voyage, par ouverture des divers 
canaux, le Grand Trunk Canal, de Brindley (connu 
maintenant sous le nom de Trent and Mersey), 
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l’'Ellesmere Canal et le Birmingham and Liverpool 
Junction, de Telford, le Kennet and Avon, de 
Rennie, le Grand Junction, de Jessop, et ainsi de 
suite. Les étapes de la descente sont représentées par 
Vintervention des compagnies de chemins de fer, qui 
ont souvent acheté les canaux pour les laisser 
ensuite tomber en désuétude. 

Page 49: Sculpture Accidentelle. Une des raisons 
qui font que architecture des canaux plait a leeil, 
cest que le mécanisme de leur construction est 
intimement lié a la nature. Ainsi que nous avons 
déja fait remarquer, les lignes de chemin de fer, 
considérées au début comme élément importun et 
nuisible a la beauté paisible du paysage anglais, en 
sont devenues maintenant une part si caractéristique 
qu’aucune scéne pastorale n’est compléte sans le 
panache de fumée traversant le ciel au loin. De la 
méme facon, les canaux, caractérisés non seulement 
par leurs bords couverts de mauvaises herbes et 
leurs eaux tranquilles et ombragées mais aussi 
par le meécanisme fonctionnel de leurs écluses, 
vannes, etc, tout en représentant, au commence- 
ment, des entreprises de génie mécanique bien 
hardies, occupent maintenant une place naturelle 
dans les paisibles scenes champétres. Méme la partie 
mécanique, d'origine purement fonctionnelle, peut 
maintenant étre considérée comme une série 
d’objets qui existent de plein droit. Ceux-ci se sont 
établis sur le méme pied que la fléche d’église, le 
moulin a vent sur la colline et la cabine a signaux a 
cété du passage a niveau. Beaucoup de ces canaux 
possédent un charme que lon pourrait appeler 
sculptural et quelques exemples typiques en sont 
illustrés dans ces pages, le fond contre lequel ils sont 
montrés étant toujours mis en relief: la silhouette 
dure et métallique du mécanisme des écluses con- 
trastant avec les eaux immobiles et les rives 
herbeuses, avec au loin le spectacle de la taverne 
a cété du canal ou de la maisonnette de léclusier; 
les poutres et les parapets en bois massif des portes 
d’écluse ressortant contre les formes variées du pavé 
et des sentiers—ces sentiers étant eux-mémes dis- 
posés en motifs plastiques, montant jusqu’a la 
plate-forme supérieure de l’écluse et descendant de 
lautre cété pour rejoindre le chemin de halage; 
finalement, les anneaux, cabestans et poteaux 
d’amarrage, rongés par les intempéries et sillonnés 
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Formica emerges with 

\ 
flying colours from 

the tests of 

CF orere MI slehie cas e)tity 

Institute 

The stringent character of the tests can be gathered from the 

following extracts from the report of the Institute notifying 

the award. (Report No. 1565) 

PRACTICAL TESTS A sheet of Formica 4’ 10” x 2’ 7” was inlaid to form the 
working top of a table in the Institute, while another smaller sheet approximately 
2’ x I’ 9” was stuck to an existing wooden table top. A further sample was fitted 
to a sink unit to form a working surface and splash back. These were used con- 
stantly over a period of several months for general household purposes, including 
the preparation of food, the rolling of pastry and ironing with a blanket or sheet 
laid over the surface. Saucepans containing boiling liquids were also frequently 
placed on it. It remained unimpaired, showing no signs of scratches, heat marks or 
dull patches. The working surface of the sink unit was used for draining crockery 
and pans on one side, and for a gas griller on the other. It was in no way impaired. 

In addition to the above general usage tests, certain specific tests were carried 
out to determine the resistance of FORMICA to acids, alkalis and abrasives. The 
standard solutions were those given in B.S.1344 for testing vitreous enamel finishes, 
in order to form a means of comparison for domestic working surfaces. 

ACID TEST A piece of ordinary filter paper was placed on the surface and on 
top of this a somewhat smaller piece of filter paper. The solution at room tem- 
perature was dropped on to the paper until both pieces were saturated. After 
twenty minutes the paper was removed, the solution washed off and the surface 

Serial el 54 
BRITISH 

INSTITUTE 

GUARANTEE 
Replacement or refund of money 
If this article fails to conform 

to their stondords 

Conducted by Good Housekeeping Magazine 

dried with a clean cloth. RESULT. The portion covered by the filter paper was 
not impaired in any way. 

ALKALI TEST (Carried out along lines similar to the acid test.) Result. The 
surface was not affected. 

ABRASION TEST Felspar was sprinkled over an area of approximately | inch 
square of the test sample and then covered with a clean cloth. A 2-lb. weight, 
having a circular base 1 sq. inch in area was placed on the cloth over the powder 
and drawn by hand without additional pressure over } inch travel of the FORMICA 
ten to twelve times to and fro. The surface was then examined for scratches. 
RESULT. No scratches were apparent. 

HEAT TEST In addition to pans containing boiling liquids being stood on the 
FORMICA, baking tins and casseroles were placed on it, immediately on being 
removed from the oven, for periods of time ranging from five to fifteen minutes. 
RESULT. The intensive heat did not damage or impair the surface in any way. 
General Conclusions We consider that FORMICA is ideal for working surfaces 
in the kitchen, being pleasing in appearance, durable and very easy to clean. In 
our opinion, it would also be excellent for use in the bathroom and nursery, or 
in any other place subjected to heavy wear. 

SEAL OF GUARANTEE In view of the efficiency of FORMICA as a working 
surface, and its apparent durability, the Good Housekeeping Institute Seal of 
Guarantee is awarded. 

THOMAS DE LA RUE & CO. LTD., PLASTICS DIVISION, Imperial House, Regent Street, London, W.1. Telephone: Regent 2901 
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continued from page 68] 
par la friction continuelle, démontrant que le temps 
sait adoucir les objets utilitaires sans les priver de 
la vigueur de leur forme, de sorte qu’ils se revétent 
de ces nuances visuelles et de cette familiarité qui 
est le résultat de changements lents et progressifs, 
au moyen desquels Varchitecture s*harmonise a 
travers les siécles. 

Page 55: L’ Avenir. Le transport par canal a le 
grand avantage d’étre bon marché, et sa lenteur 
relative par rapport au transport par la route ou 
par le chemin de fer est compensée, dans le cas de 
certaines marchandises, par la certitude de pouvoir 
maintenir un courant ininterrompu de livraisons. 
En méme temps, les canaux jouent un réle important 
dans lécologie du pays en tant qu’agents pour la 
distribution, la conservation et écoulement des 
“aux; leur valeur immense comme agrément 
paysager est mise en évidence dans les illustrations 
de ce numéro. De tous les points de vue, la restaura- 
tion du réseau de canaux en Angleterre est a con- 
sidérer comme une obligation que le Gouvernement 
ne doit nullement esquiver. Cet article examine, en 
outre, les deux importants projets de canaux, le 
‘Cross’ et le ‘Grand Contour Canal,’ formulés 
pendant le présent siécle, et exprime ensuite 
certaines recommandations quant a la ligne de 
conduite a adopter immédiatement. 

Juli 1949 

Sondernummer: Kanale 
Seit dem 1. Januar 1949 sind samtliche Kandale 

in England, die vorher Eisenbahn-Gesellschaften 
gehoért haben, ebenso wie jene, die wahrend des 
Krieges unter Regierungskontrolle standen, Natio- 
naleigentum geworden. Insgesamt wurden Kanale, 
die etwa 3000 km. umfassen, tibernommen, darunter 
viele in verwahrlostem Zustand. Von der Voraus- 
setzung ausgehend, dass der Transport auf Wasser- 
strassen im Inland von wesentlicher Bedeutung 
im Staatshaushalt ist, und dass Kaniile ausserdem 
sehr grosse Vorziige fiir den Touristen besitzen, hat 
die ARCHITECTURAL REVIEW Eric de Maré, der tiber 
bemerkenswerte Kenntnisse englischer  Kaniile 
verfiigt, beauftragt, diese Sondernummer vorzu- 
bereiten, die die Hauptpunkte des ganzen Fragen- 
komplexes zusammenfasst. 

Seite 7: Technisches. Kin Kanal kann unter drei 

verschiedenen Gesichtspunkten angelegt werden: 
als Wasserstrasse, wo es keinen Fluss gibt, als 
Wasserstrasse, wenn ein Fluss der Schiffahrt wesent- 
liche Schwierigkeiten bereitet, oder als Verbindung 
zwischen zwei schiffbaren  Fliissen. Der erste 
Aufsatz untersucht die Schwierigkeiten, die mit 
diesen Problemen verbunden sind und die Theorie 
und Geschichte der technischen Mittel, mit denen 
sie gelést werden. Das Hauptproblem bei der 
Anlage von Kanalen ist ausreichende Wasser- 
versorgung (d.h. eine nicht versiegende Quelle, die 
hoher liegt als der héchste Punkt des Kanals). Dazu 
kommt die Wahl eines Systems zum Ausgleich von 
Niveau-Unterschieden. Am = bekanntesten ist die 
Schleuse. Ohne sie waren die grossen Kanalanlagen 
zwischen 1760 und 1840 nicht méglich gewesen, 
aber es gibt auch Hebewerke verschiedener Art, 
Briicken und am Kanalufer errichtete Gebiéude, die 
gleichfalls in diesem Aufsatz erértert werden. 

Seite 19: Die funktionelle Tradition. Durch die 
Geschichte der englischen oder jeder anderen 
Baukunst lauft ein durchgehender Faden, parallel 
mit den historischen Stilen, ohne von ihnen irgendwie 
abhangig zu sein. Man k6énnte ihn eine zeitlose 
Tradition des Funktionalismus nennen, wenn dieser 
Ausdruck nicht durch seine Anwendung auf eine 
kompliziertere Phase zeitgendssischer Architektur 
etwas von seiner Pragnanz und Klarheit eingebiisst 
hatte. Denn seine wesentlichen Bestandteile sind 
schmucklose Geometrie, und er verdankt seine 
Wirkungen der direkten logischen und kargen 
Verwendung der Materialien. Darin ist er den archi- 
tektonischen Wirkungen zeitgenOssischer Archi- 
tektur verwandt, so dass, wenn wir Dinge iiber- 
blicken, die Jahrhunderte zuriickliegen, unser Auge 
sofort Konstruktionen herausgreift, deren Reiz und 
Qualitat in dieser Tradition des Funktionalismus 
begriindet sind, sei es ein gotischer Strebebogen, 
das Dach einer Scheune in Wiltshire, der Grat eines 
Kreuzgewolbes, ein Leuchtturm, ein Speicher an 
der Themse oder eines jener kiihnen Viadukte, die 
Ingenieure im 19. Jahrhundert angeleet haben, um 
Flusstaler fiir ihre Eisenbahnen zu_ iiberbriicken. 
Diese funktionelle Tradition lasst sich nirgends so 
gut studieren wie im = englischen Kanalsystem, 
vielleicht, weil Kanale zumeist in einer Zeit angelegt 
worden sind, als die neue Ingenieurtechnik geniigend 
Enthusiasmus erweckt hat, um reine Bauwerke ohne 
tiberfliissigen Schmuck zu schaffen, und vielleicht 
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auch weil sie in so vollendeter Weise ein archi- 
tektonisches Programm mit reiner Ingenieurwissen- 
schaft verbinden. Wir bringen einige charakte- 
ristische Beispiele, die zeigen, dass diese funktionelle 
Tradition Werke geschaffen hat, die nicht nur den 
Reiz eines gut gezeichneten Mechanismus haben, 
sondern sehr viel zartere architektonische Quali- 
taten. Diese Qualitéten haben ihren Ursprung in der 
robusten Behandlung von Massen, unterbrochen 
durch leeren Raum, mit unbeirrtem Gefiihl fiir das 
latente Drama einfacher Geometrie und fiir die 
Wirkung grundlegender Bauelemente wie Stufen, 
Bogen, Rampen usw, die simtlich im Gegensatz zu 
der massiven” Soliditat von Plattformen und 
Mauern stehen. 

Seite 29: Geschichte. Der erste bedeutende eng- 
lische Kanal, der zehn Meilen lange Bridgewater 
Kanal zwischen Worsley und Manchester wurde 
1761 eréffnet; 1839 gab es bereits 86 Kanale in 
England und Wales, und ihre Gesamtlange betrug 
etwa 4000 km. In diesem Aufsatz wird Aufstieg 
und Niedergang der Kaniile als Transportmittel 
geschildert. Sie wurden unter Georg III. immer 
bedeutender, hielten sich bis 1840 auf dieser Hohe 
und begannen daun unter den kommenden Eisen- 
bahnen mehr und mehr zu leiden. Zum Aufstieg 
gehéren Brindley’s grosser Kanal (der jetzt unter 
dem Namen Trent und Mersey bekannt ist), Telford's 
Ellesmere Kanal und Birmingham und Liverpool 
Junction, Rennie’s Kennet und Avon, Jessop’s 
Grand Junction und andere. Die verschiedenen 
Stadien des Niederganges stehen oft im Zeichen 
bewussten Vorgehens der EKisenbahn-Gesellschaften, 
die die Kanale erworben und ihren Verfall gefordert 
haben. 

Seite 49: Der Zufall als Bildhauer. Einer der vielen 
Griinde, weshalb die Anlage von Kanialen fiir des 
Auge so wohltuend ist, liegt in dem Umstand, dass 
seine Konstruktion sich der Landschaft anpasst. Ks 
ist beobachtet worden, dass Eisenbahnen, die ur- 
spriinglich als ein Fremdkérper in den Frieden der 
englischen Landschaft eingedrungen sind, ein so 
charakteristischer Bestandteil @eworden sind, dass 
eine zarte Rauchwolke in der Ferne zu jedem 
lindlichen Idyll gehért. In gleicher Weise haben 
Kanale—nicht nur ihre griinbewachsenen Ufer und 
ihr beschatteten Seitenarme —sondern ihr funk- 
tioneller Mechanismus in Form von Schleusen und 

[continued on page 72 
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TROUGHTON & YOUNG LIGHTING FITTINGS AT 

THE RESTORED CITY HALL 

KINGSTON-UPON-HULL 

In the work of restoring the City Hall, Kingston-upon-Hull, after 
the wartime bombing, every effort was made to re-create the 

original design as faithfully as possible. With the lighting 
however, the simple issue of conforming to style did not quite 

meet requirements, as the techniques of good lighting have made 
immense headway since the hall was originally built. Troughton 
& Young were entrusted with the lighting scheme, and the 
photographs show how their designers in conjunction with 

Mr. Andrew Rankine, A.R.I.B.A., City Architect, 
successfully dealt with this problem. 
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There were three main requirements: (1) to provide good general illumination to the floor area; (2) to provide 
equally good illumination of surrounding areas, and (3) to provide upward light to illuminate the decorative 
ceiling. These needs have been met by a series of reflectors and louvres within the fitting. The metalwork, 
including interesting scrolls and leaf castings, is finished coinage bronze with lacquer gilt relief. Made in propor- 
tion to the vast size of the hall, these fittings measure 5 ft. in diameter with a 14 ft. 6 in. drop. 

The scheme also includes specially designed fittings for lighting the stage and the area beneath it; bracket 
lighting in various positions on ground floor and first floor balcony, and recessed fittings for corridor ceilings. 

Architects are invited to visit the Lighting Centre at Knightsbridge, or write for information on lighting problems. 

TROUGHTON & YOUNG (LIGHTING) LTD 

THE LIGHTING CENTRE * 143 KNIGHTSBRIDGE * LONDON: SWI + TELEPHONE * KENSINGTON 7457 (10 LINES) 



continued from page 70] 
ahnlichem, der anfangs nur als Teil einer Inge- 
nieuranlage galt, sich ihren selbstverstandlichen 
Platz im friedlichen Landschaftsbild gesichert. 
Selbst ihre maschinentechnische Ausriistung, die in 
ihren Urspriingen rein funktioneller Art war, kann 
heute als etwas angesehen werden, das seine volle 
Daseinsberechtigung im Gesamtbilde hat. Sie haben 
ihr Eigenrecht in demselben Masse wie die Kirch- 
turmspitze, die Windmiihle auf dem Hiigel oder die 
Bahnwarterhauschen an Bahniibergangen. Viele von 
ihnen haben einen bemerkenswerten plastischen 
Reiz. Einige typische Beispiele sind hier abgebildet, 
wobei auf den Hintergrund, von dem sie sich 
abheben, besonderer Nachdruck gelegt worden ist: 
die harte metallische Silhouette des Schleusenwerkes 
gegen eine ruhige Wasserflache, bewachsene Ufer 
und ein Wirtshaus oder die Hiitte des Schleusen- 
wichters. Schwere Holzbalken und Gelander der 
Schleusen gegen angelegte Strassen und Fusswege 
Fusswege, die an sich bereits ein kompliziertes 
Muster bilden, wenn sie zur Schleuse hinauf und auf 
der anderen Seite wieder hinunterklettern, um sich 
mit dem Treidelpfad zu verbinden; dazu kommen 
Ankerwinden und verwitterte und = zerfurchte 
aufrechtstehende Pfahle, die beweisen, dass die 
Zeit und jahrelanger Gebrauch auch funktionelle 
Gegenstiinde verwandeln, ohne ihnen die Wucht 
ihrer Formen zu nehmen. 

Seite 55: Zukunft. Transport auf dem Wasserwege 
hat den grossen Vorteil der Billigkeit, und seine 
relative Langsamkeit, verglichen mit Eisenbahn- 
transport wird dadurch wettgemacht, eine 
ganze Reihe von Waren ohne Unterbrechung 
geliefert werden kénnen. Ausserdem spielen Kanale 

dass 

eine bedeutende Rolle in der standigen Wasser- 
versorgung und Entwiisserung des Landes. In 
welchem Masse sie zur VerschOnerung der Land- 
schaft beitragen, ist an jeder Illustration, die diesen 
Aufsatz begleitet, sichtbar. Von welchem Stand- 
punkt immer sie betrachtet werden: die Instand- 
haltung von Englands Kanalsystem ist eine Pflicht, 
der sich die Regierung nicht entziehen kann. Dieser 
Aufsatz beriicksichtigt mamentlich die  grossen 
Kanalanlagen, den Cross- und den Grand Contour 
Kanal, die im 20. Jahrhundert geschaffen wurden, 
und macht Vorsehlige, die so schnell wie méglich 
in Wirklichkeit umgesetzt werden sollen. 

VHroupn 1949 rx. 

CNELWUASbHbIA HOMEP 0 HAHASIAX 

Haunnaa ¢ 1-ro Hupapx, 1948 roga, pee Kanacbt 
Beankooprranun, 10 TeX HOP NpHHaLienkKaBline 7Ke1e3- 
HOLOPOAHbIM KOMUAHHAM BMecTe € TeMIL, KOTOPbIe BO 
BPeMA BOLE OLIN MO VIpaBaeniem IpaBHTe.IbCTBA, 
Cle1TathCh HalltakaIbHoli cobcrBennoeTbhw. B oben, 
OKO10 2000) Mintb (3200 RILIOMeTPOB) — paccTOMHIHs 
KalaIOB ObLIN B3AThE MO VIpaBlenie TpaBiTe.tb- 
(TBA, MHOPHe H3 KOTOPHIX, B BILLY HesoeMoTpa, TPM 
B Herouocth, Cuntad, ITO BHYTpeHe BORHbIE TVTH 
AOUKHBE HEpath OOMbIIVKO pPOTb B Haitanastbuoii 
JROHOMHKE, HOMHMO TOPO, YTO COCTABLAAIOT OOaBOUTLVIO 
UpeleeTh TaiAWladra Crpanbr Vu suo eii, HpPOBO AIAN 
CBOH KaHHKV.IbE B jlepebite, Pedaruus Hameed HCY PHAM 
Upe Lowa OPHRY je Mapa, kak Ve1OBeRY, HMelorle- 
MY OONIIpPHble CBeeHIA, H3 TepBbIX HCTOUMMKOB, 06 
UUIPIHHCKHX KAWATAX, IPHPOTOBHTh 9TOT Chea /Ibt bli 
BRIIVCK, TMOCBAMLEHIbL YTOMY BOITpOcY. 
Crp. 7. TEXHAKA 

hanact Moaer ObITh HocTpoen, HMes B BILLY O;ULY IES 
rpex teteii; UpeqocTanurh Bobi Tpanenopr ‘Tam. 
le He HMeeres peKH, UpelocTaBlTbh MpOXo;l Tam, rye 
CVINCCTBYIOT COPbesUble IPHTATCTBHA {LIL CV JONOACTBA 
Ha peke, WU COPTHHHTE [Be CVONObIe | peRH. 
OKPVAAH  BOLOPAsjlesl MeV HHMI. Ora HepBasi 
CTaThA paceMarpHBaeT TpOKeMbI, BOSHMRUINe Tpit 
paspaooTke ATHX UPOIKTOB, TEOPHH HW HCTOPHH TeXIH- 
YECKHX CHOCOGOOB, KOTOPHIMIT ON ObLIN paspelllenbt. 
Ocuobnoii sayaveii pu moerpoiike Kanada, Kak 9TO 
VRaBbIBAeT ABTOP, ABIAeTCA CHaAOAeINe LOCTATOUHOLO 
ROTHYeCTBA BOLE (T.e. TOCTOAHHbHT HCTOUNHK, WaXOjs- 
HUWiCH BBINe CaMOii BEICOKOI TOURH RKallaia, WIM Bep- 
HIMHbE = paspesa). Cuetyoulei = sayaieii  ABAAeTCH 
BLIOOP) MeTOjLa, KOTOPbIM MOCRHO OBLLO Ob HMpeoO.1eTh 
MIPHIATCTBHA, HCXOLMULIA 3 pasHHitbl B BBICOTAX: 
AVUHIHM CHOCOOOM ABIAIOTCH HLTHO3bE (63 KOTOPbIX 
BOIMKHIT Kanan omoxn 1760-1840 r. nukorgqa ue Mor 
Ob OBIT NocTpoeH), HO KpOMe ITOLO CVILeCTBYIOT elle 
H UIpyrie mprcnocobsenns pas1nynoro Bia: evan 
Kahala, MOCTHE H HLocTpoiiKH Ha Hadepeanoit Kanada, 
KOTOPbIe ABIAIOTCH OOABOUNHIMH TpeMeramit, pac- 
vMaTPHBaeMBle B DTOI CTATbE. 

Crp. 19.) TPA/THISL VTH-ATHTAPH3MA 
B nposowkennn Beeii auraniieKkoii neropiit apxi- 
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TCKTVPbI, H, B aHHOM CJLydae, BCAKOH JIpvroii apxn 
reKTYPbI, CVIULeCTBVeT HelipepbiBHaA HUTb MpoOXoWAleli 
HapateiH © HCTOPHYeCKHMH CTHIAMH, XOTH H HHYerO 
He 3aHMCTBOBAaBIaA OT HHX. OTO MOO ObLIO Ob 
HagBaTb BewHOoit Tpaquiteii VTHAINTapH3Ma, eC.IH Ob 
9TOT TePMHH He ObLT OBL IpPHMeHAeM [LIA OpeqeleHia 
ropa310 Godee COMO Pasbl B COBPeMeHHOiL APXHTeR- 
rype. J leMeHTbE OTOPO VTHTHTAPH3Ma ABSTAIOTCH, TO 
cVilecTBY, UHeTOH TreomMerpHeii, HOH (VTHALHTapHsoM) 
OON3aH CBOHMIE adeKTAaMH IIPAMOMY, JIOrHUHOMY H 
IROUOMHOMY HCHOTb30BanIKO MatepHadoB. JLo TaKoii 
CTeHeHI OW (VTHIHTAPH3M) HMeeT CXOLCTBO © APXHTeR- 
IVPHBIMH apekTAaMH, UpeclelVeMbIMH COBpeMeHHbIMHt 
APXHTeKTOPAMH, YTO ITO HeECOMHeHHO 00 ACHAeT T10- 
YEMY, KOLA MbL PacCMATPHBAeM APNHTERTY PV POUL TbIX 
BeEKOB, Halll M1a3a OCOOeHHO CRTOHHbE OOPallath BHH- 
Malte Ha CTPVKTYpPbI, KOTOPble OOAZANbI CBOE KpacoTe 
MH OCTOHHCTBAM DTOH TPatHIH VTHIHTapH3Ma, BHM 
JU MbL HX B POTHYeCKHX THOMOpaX BeSTHKOI Rpbulit 
BietyepCKOLO HepKOBHO-HOLATHOPO Capas, B KPpecTOBOM 
cBose MOPCKOii CTeHbI, B Maske, B aMOape HadepenHoii 
Temsp (peka B -Lonjone) Han Bb OAHOM 13 Tex 
JIVNO-3AXBATHIBAIOUUNX MOCTOB YEpes OTHUY (BHATVR), 
10 KOTOPHIM HHKeHePhE Havata LeBATHAMATOLO BeKa 
MPOBOAMLAM AeLesHOLOpOARUbe MVTH Yepes peKRH Hi 
oOanHbE. Ho naie1ydiiitM MecTOM JUDT H3V4eHHA TpaH- 
ILM VT Tapi3sMa aTO aHPIniicKad CHCTeMa Kalla- 
JOB, BOSMOAHO TOTOMY, YO Kanaibl ObLTH, PTaBUbIM 
OOpasoM, MOCTPOeHbl BO BpeMetla, KOLA WoBAA HHAKe- 
Hepian TeXHMKA BOBOVA TATA LOCTATOWNO DUTV3HasMa 
HO OTHOMEHIIO CTPYRTYPbL B ee THCTOI PopMe, YOObIE 
OTH UPHUATHMH 63 CHeltaIbUbIX Vkpalieniit, i 
BOBSMOKHO TOTOMY, YTO OHM BIOTHe COBMeHLAWT apXH- 
TeRTVPHYHO = TporpaMMy ¢O CTporo — HitAKeHepibiM 
yuennem (unenmiimriinoii). Ha arix erpannitax opi- 
BELeHbE HeKOTOpLe XapakTeplble UpHMepbl, KOTOpble 
HOKABHIBAWT, KAR TPA VTHINTAPH3Ma = CO381aeT 
OOpasithl He TOAbBKO ¢ ormpe.e-Le HH biM OOaAATHeM XOPOUlo 
CKOHCTPVUPOBAHHOi = Maliibl, HO TakaAKe ¢  OoWTee 
VIOHYCHHBIMH 10 CVIeCTBY aPXHTeCRTVPHbIMH Kavect- 
BaMH. OTH KavecTBa TpOH3Z0ULIH OT CVry60 CiIbHOlt 
OOpasoTRH MaCC, IPOHMRUVTRIMH HYCTOTAMIT, KOTOPble 
HW3rHOadeb HeVesaoT ¢ MOH 3spelHA © HHCTHRTHBHEIM 
YVBCTBOM CKpbITOH Kpacorhl mpocroii reomeTpiyeckoll 
(purvpH, HW Takae OT Oe3ZKOHeTHOLO B3IatMO/TeHCTBITA 
OCHOBUBIX 9XI€MeCHTOB CTpOeHHA: CTYMeHH, apkH, 
PaMIIE, OAaCTHOHBE H HCRYCCHO BOTHYTHe CTeHbI Hapa- 

[continued on page 74 
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Idiom 

Picasso may paint 

“modern” pictures, but, 

according to Gertrude 

Stein ‘‘to calm himself 

in his daily living he 

wishes to live with the 

things in the daily life 

of the past."” Does the 

interior suit 

mind ? 

‘‘modern’”’ 

the ‘‘modern’”’ 
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WATER-HEATING Gy 

Which is correct? 
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Answer—_ syYsTEM No. 2 

The reason... 

piping is shown in broken lines, There are three complete 

In system No. 1 the incorrect 

circuits causing waste of electricity. The towel rail, basin 

and bathroom taps are on one loop ABCDE, through which 

electrically-heated water will circulate and it is likely that a 

similar movement will also take place through the boiler 

loop EFGH and the radiator loop EFJKLH. Also, the 

running of the vent pipe vertically from the hot storage 

vessel causes single pipe circulation in AB and beyond. In 

addition, the length of dead leg to the sink tap is excessive. 

The correct system No. 2 eliminates these faults by pro- 

viding direct draw-offs to all taps and connecting the towel 

rail to the radiator circuit which will be heated only when 

the boiler is in use. Note that the flow pipe of this circuit 

originates at the boiler itself instead of branching off the 

flow pipe to the cylinder. 
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EDA Booklet provides 

Tus BOOKLET gives 

complete details, with plans, 

diagrams and reference data, of both all-electric 

and solid fuel/electric installations. All designs 

have been planned to ensure low installation 

costs, automatic efficiency, maximum use of 

fuel consumed and economy in running costs. 

Architects, Builders and Local Authorities may 
obtain a free copy of this booklet by writing 
directly to the Head Office of the Association. 

z2 SAVOY HILL - LONDON WC2 
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eToB, Bee COMOCTAaBeHbl C MaCHBHOii 
LlarPopM H KaMeHUbIX CTEM CTPYRTYpHI. 

Crp. 29.) HCTOPH SI 
llepsblii suaunreapnbii Anraniiennit Kanac, jin 

HOW B LeeCHTh MiLIb, HasbiBaemblit bpnyaworep Kamat 
Mealy Bepeaeii u Manyecrpom, Oba orkpprr B 1761. 

TBEPOCTbYO 

ap 1839 rowy Yeo Kanaiop B ArH 1 Voice 
OCTHEAO BOCLMH JlecaTH ee H OOMH JLIMMa HX 
B BeauKoOprrannint nacuurpBaeten 30° 2477 Mii 
(3968 Ku. 1oMeTpoB), Ora 
JMITb HO eM HO iaylenite 

CTAThA CTapaeTes Mpocste- 
Kana1oB, KAR CpeleTBO Hepes- 

BUAEHIA — Uporecc, KOTOpLii, CaM HO cede, Mower 
OITh Ble Kak Wy remecrBie 10 BOOOpaaaemomy 
BOAHOMY HVTH, HOCTeHeCHHO HO{bIMaAeh BO BpeMsA Hap- 
erBobalnn Kopoaa Loepra iLl-ro, IpHlLepskHBasaeb 
BLICOKOPO VpORisT, KOTOPOrO OH TOCTHE Meaty 1820 Pr. 
HOISdO P., i CHHSHBUNED OFeHb OCTPO, Kora erato 
ACHO, YTO TeACSHEe OPOrH Bais HocrommHoOe it 
TRepjoe Totomenne.  Ulao3p, Kak Obl, OOpasyloresd 
PH HOLHATHN OTBePCTHAMH pasIHYHbIX  RanacloB: 
Bpwiwseit Vpau, Kanara (renepp wasecren no. Wa3- 
satiiem Tpeir a Mepseii), Teapopye Qaanemup Nanas 

HW bepminiram n. Lipe puya laankinon, Pennie Kenner 
H Jiibon, -Leeceone Ppa /fankimon, 1 oeraapunte. 
Hponece natenist KanatOB YacTO ABLACH pesvAbTaTOM 
AeiieTBUA CO CroponLl METEZUOLOPOMUbIX KOMIMAUHI, 
KOTOPHe, OTKVUMBUL Raab, JOBeTH HX 10 COCTOAHMA 
HOTHOLO yirajtna, 

Crp. 49. ChHYIDHTYPA ILO COLYUATIHOCTH 
O;Woit 13 pati, HOWeMY APXUTERTVPa Kana.tOB 

ABIACTCH VLOBOIeTBOPHTeCIbHOL Ha B3IbLL, oTa Ta, 
WTO MbE Beer a HaXOjUIM B Heil, YPO MeXaHMVeRad WaCTb 
CIPOHTeALCTBA OMBKO CluiBaeTeH © pHpooii. Ene 
PAHbILe ObLLO BAMeCYeHO, FTO AE TEZHOLOPOAHAs SUTEIUL, 
BYACTVIO Hadad Kak WVAAK", HapVilaouutit WOROTI 
H THUY AnraniicKoii JepeBui, Hocrenenio lperpa- 
Waeren B XapakTepuyio Yaerh ee, HW TelepL TPy;[HO 
cede LpeqeraBurb anu upT Aepebiit Oe3 KelyOa jtbIMa 
Hipecena oie ro poe rpaueTBo, Tome Camoe OTHOCHTCH 
H K KallaJlaM He TOABKO CKLOHBE HX OeperoB, OKaiiM- 
eCHHBIe BOLOPOC- LIMIT, H 3aTeMHeHHbIe 3aBOjUIL, HO jlaake 
HX JeleCTBYIONM Mexani3M B opMe HLHO30B,  3a- 
TBOPOB MH TOMY HOLOOUbIE; KOTOpPhe, Kora BiepBle 
ObLIN COOPVAKCHbI, ABMAINCb HOBINeCTBOM B HIAKeHep- 
HOM jee, a TeHepbh OWN BallMaloT HoOdatoulee UM 
MecTO Ha one cnonxviinoro jlepebenckoro Wamuiladra, 

[ane HX Mexaninueckie Mpiterocodaenitat, 10 CymeCTBY 
YUCTO VIKAIHTapHOrO MpOnCXoA ena, Telepb MOryT 
CUNTATLCA, KAK PAL UpeMeTOB, KOTOPbIe CVULECTBVIOT 
HO TpaBy HM Tpiiayiekwanjemy. Oni yeranopiat 
ceOH © TAROT Ae VReEpeHHOCTbIO, Kak OCTPHE WepKBH, 
BeTpeHHas M@IbHHIa Wt OvAkKa cTpelouwHka na 
AE LEZHOLOPOAHOM Hepexoze. Muorne u3 Wx o6aa- 
HAT BUAYNTEABNBIM CKYIbITVYpHLIM OFapoBaliemM, i 
HEKOTOPHe 3 THIMYHBIX OOPAsllOB WeLHOCTPHpPOBaH bl 
Ha THX CTPaHHax, CO CHeMaIbHO 1OjYeEPRUYTHIM 
(POHOM, IPOTHB KOTOPOLO OHM BCera BUWIMBI: TRep;Lblii 
MeTAIMYeCKHL CHIVOT HLHO30B0L0 MeXaHit3Ma IpoOTHB 
HeHOABUAHO BOA HW CRAIOHOB OeperoB, MOKpbITLIX 
TPaboii, C OTAAAEHINLIM BIIOM THBHOrO Radauka Ha 
Ranale WH jtOMa CMOTPHTeAA ULTOZ0B; THETIC 
lepeBAHIIbIe MOWIOPKH MH TapalleTbl WLUO3Z0BBIX BOpOt 
IPOTHB pasMYHbIX BHJLOB KAMeHHBIX IIHT Ha TPomHil- 
hax TPOUMHKH CaM TO cede YMenfaoTEesd — B 
CRYIBUTYPUbi PHCVHOK, Kora OU MOAbIMaloTeA Ha 
BEPXHIOW IL1aTQ@OpMY ULHO3ZOB H OLVeKaOTes Ha jIpy- 
rylO CTOpOHY, CAMBasICh € Oporoii BOA Kanada: 
HakOHeI, MOCTOBbIE Hepa, WMI WH Maint, Woerpa- 
AABIINE OT TOPOL H BbLLOTOTeHHBIe TPeHHeM IH MOK&3 bI- 
BalOUUte, ATO BpeMA MOAeT EMAPUUTH VTHLtrapHbte 
Mpe{MeTh, He JHMMMAH AH3HeHHOCTH HN bopm, Tak YTO 
OHH MOrvT TpHodpectH Bee Te BIANMBbIe OdepTOHbE 1 
CBH3b € JLOJITHM VILOTpeo.1eHHeM H 1ocTemenno Hepe- 
MeHoii, O1arofapAH KOTOPLIM APXUTeRTYPa TPHBbIKAa 
CMAPYATE CeOH B pOOKeEHHH MHOPHX BeKOB. 
Crp. 55. BY] YITEE 
Tpancnopt no Kanaay HMeer GO.1bI0e TpelMyleeTBO 

JeMeBUBIb, HM ero OTHOCHTeTbHaH Mej1eHHOCTb, M10 
CpaBlenilo C YOPOAHbIM He AeAeBHOLOPOAHbIM Tpalt- 
CHOpTOM, BOBMeLaeTCA, BCTYGAe H3BeCTHOIL KaTeropHit 
PpV30B, VBepeHHOCTLO, ITO HPHBOS CHAdAeHIA MOTKeT 
OLITh peryLApHoO HO;LlepaABaeM. Bro ave BpeMs Kanactbl 
UPpalwot BAKHVIO PO-Ib B OKOAMOPHIL CTPAaubl, KAK CHOCO 
OCTABKH BOI, COXpaenisA ee, jpenanka (eToKa 
BOI): HN BeTHVaiiMad MHeHHOeTh, KAK AHBOTINCHAS 
npelecTh, BbIBELeHa Ha KAA LON MWLOeTpPHpoOBanoii 
eTpamitite Hamero aypuada. C suodo0ii TOUR spent, 
pecrappaluit CHeTeMbE Kata-toR APA ABAHeTCA 
oos3zannocrbio, or KOTOPOI ITpaBnrerberBo He Mower 
cede MO3BOANTh VRAOHNTECH. OTA CTaThA pasdupaer 
Ba KPYUNBIX Hana Kanactop, ,hpoce* Ww ,,Ppany 
Rouryp Nana“, Koropple WacrosUUtii BeK BbUIBHHY.I. 
Aprop 9toii eTaTbit BhICKAsbIBAeT CBOE MHeUie 0 He- 
OONOMMMOCTH HEMe.LICHHOPO BBINOJHeHHA ITHX T1aHon, 
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