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SUMMARY

In 1871, the then Prince of Wales (the future King Edward VII) fell ill with typhoid while at
Sandringham. Three years later, so too did his eldest son. Both royal illnesses must have
vividly brought to mind the death of the Prince’s father, Prince Albert, from the same
disease while at Windsor Castle. Following that tragedy the engineer Robert Rawlinson
was asked to report on the drainage of the Castle (it proved to be underlain by numerous
foul cesspools, almost certainly the source of the Prince Consort’s infection). The
Sandringham water supply must have at once come under suspicion, and indeed tests
showed it to be “unsatisfactory”. As a matter of urgency, the house and indeed the whole
estate had to be provided with a reliable and clean water supply.

The engineer responsible for the design of the new waterworks was James Mansergh (he
is said to have been assisted by an amateur architect named Martin ffolkes, but there is
little evidence for this.) Rawlinson was appointed to supervise the construction of the
new waterworks; he and Mansergh had previously worked together successfully on the
Birmingham water supply.

It was decided to take the new supply from a chalk spring a mile or so from Sandringham
House. The level of the spring was more than 20 feet below that of the house, so a
pumping station was needed. Moreover, the highest point of the Sandringham estate was
still only about 5 feet above the roof of the house, and in order to ensure that there would
be sufficient pressure for fire-extinguishing purposes a service reservoir would be
needed: this is the 32,000-gallon cast-iron tank that tops the Appleton Water Tower, and it
is this tank that is the 60-foot Tower’s raison d’étre. Incidentally, the height and the
elevated position of the Tower ensure that it is a conspicuous feature visible from many
miles around.

Mansergh’s polychromic design, described as “neo-Byzantine” and carried out in
differently coloured red bricks and local stone, exploited this position in more ways than
one. Realising that the upper levels of the tower would command a dazzling view of much
of Norfolk, he reserved the second-floor room for the use of the royal family and their
guests when shooting parties or picnickers required a base during the day. A floor above
the viewing room accommodated the valve gear, and the two lower floors made a
dwelling for either the engineer in charge of the pumping station or perhaps a caretaker.
A separate entrance and stair were made within the smaller tower to give independent
access to the viewing room.

Work began in the summer of 1877 — the Princess of Wales, her brother and two of the
young princes all laid foundation stones — and finished about a year later. Water flowed
from the spring under gravity through stoneware pipes for some 750 yards to the
pumping station, where it was softened and pumped via a further 400 yards of pipes and
a four-inch rising main into the tank. (In winter the water in the tank was kept from
freezing by the heat from the fireplaces below, the flues of which passed through the
middle of the tank.) From here it ran under pressure for more than a mile to the house
and the surrounding cottages, via branch mains that carried a dozen hydrants encircling
the house. When all was complete the hydrants were tested by the famously energetic
and strikingly handsome Captain Shaw of the Metropolitan Fire Brigade (immortalised by
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Gilbert in one of the songs in /o/anthe), “to his entire satisfaction”, three or four jets being
played simultaneously over the roof of the house. Not only, therefore, had the Prince of
Wales now supplied his household with a “pure and wholesome” water supply, but he
had placed it in “a condition of security from fire possessed by few of the great country
houses of England”.

RESTORATION BY THE LANDMARK TRUST

The Appleton waterworks served the Sandringham estate well for many years as a
private concern, but eventually came to be operated by the local water authority. By 1973,
however, it had become surplus to their requirements, and stood empty for three years. It
was then leased to the Landmark Trust, a charity that specialises in rescuing buildings of
architectural and historic importance.

The Trust was delighted to be given the rare opportunity of saving a fully functional
building of such high quality. The architects Michael and Sheila Gooch, a husband and
wife partnership from Norwich, were commissioned to carry out the restoration, the
builders being the local firm of Fisher and Sons, of Fakenham.

The old outbuildings were demolished, to leave the Tower free-standing in its clearing in
the woods. The roofs of the tank and for the turret of the staircase tower were decayed,
and had to be replaced. The intricate details of the elaborate brickwork were all carefully
repaired and repointed, and cracks in the tank’s ironwork were repaired; in addition,
replicas were specially made to replace missing details of the ornamental ironwork. New
windows and doors were fitted, and a new kitchen and shower room formed on the
ground floor. One of the most significant changes was the construction of an extended
internal staircase linking the viewing room on the second floor to the floors below, which
meant that the Tower became for the first time a fully integrated dwelling. It received its
first visitors exactly a century after the Princess of Wales laid the first foundation stone.
Happily if fortuitously, in the same year the Norfolk Industrial Archaeology Society
restored the old steam engines in the pumping station.

As you see it today, however, the Water Tower has recently undergone a further
rejuvenation, carried out in the light of twenty years of Landmarkers’ experiences of living
in this much-loved if eccentric “holiday cottage”. Under the guidance of the architect Will
Hawkes of Hawkes Cave and Edwards, Stratford-upon-Avon, and with Linfords of
Lichfield as the main contractor, the building has been fully rewired, replumbed and
redecorated, and a new heating system has been installed. The ground-floor shower
room and kitchen have also been refurbished. Perhaps the most practical change has
been that a way has been found to bring part of the top floor, the old valve room beneath
the tank, into service as additional living accommodation in the shape of a much-needed
extra bathroom.

The old sitting room next to the kitchen on the ground floor has now become the dining
room, while perhaps the best room in the Tower - the viewing room on the second floor -
has been redesigned as a bed-sitting room. As a result, while you are staying in the
Tower you can, if you choose, spend as much as possible of your day here, gazing at the
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Norfolk landscape spread out below you, and in the evening watch the seabirds quietly
flying home to the distant sandbanks of the Wash.
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The Restoration

The water tower at Appleton forms part of a private water-works system for the
Sandringham estate, and was originally supplied with water from the pumping-
station. The tower was later taken over by the Water Authority, who ceased to
use it in 1973, and it stood empty until 1976, when it was leased to the Landmark

Trust from, to quote the Handbook, “a public-spirited local landowner”.

The restoration involved the repair of the fabric, with new roofs being put on
both turret and tank. The brickwork was repaired and repointed, the tank’s
ironwork and its ornaments were mended and replaced, and new windows and
doors were put in. The second-floor room, originally intended for use by royal
shooting parties and formerly accessible only through the spiral stair in the
smaller octagonal tower, was connected to the ground- and first-floor rooms,
which had been the modest home of the tower’s caretaker. Some outbuildings
were demolished. The architects were Michael and Sheila Gooch, a husband and

wife partnership working from Norwich and Halesworth.

The restoration was completed in 1977, one hundred years after the Princess of
Wales, later Queen Alexandra, laid the first stone. In the same year the Norfolk

Industrial Archaeology Society restored the engine in the pumping-station.
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SANDRNHAM YWt SuzpLy

— ToWin —

Appleton Water Tower

Proposed elevation by Robert Rawlinson, 1876
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History of the water tower

The Appleton water tower was built to ensure a clean water-supply to the
Sandringham estate. The future Edward VIl had contracted typhoid at
Sandringham in 1871, as did his eldest son in 1874. The most vivid description
of the atmosphere in which the tower was put up is to be found in the rancorous
and snide memoirs of Mrs Louisa Cresswell, the tenant-farmer of the Appleton
estate. She had fallen out with the Prince of Wales over the damage done to her
crops as a result of his obsession with preserving and shooting game. The
tenant had to tolerate huge numbers of greedy birds on the land, and also to do
without the labour of the beaters on shooting days. It was her farm which was
disrupted by the operations to build the tower and the pumping-station:

It was rather inconvenient having contract-work and workmen all
over the premises. A new road | had made was cut to pieces by
carting bricks for the engine-house, and the Prince being annoyed
at the ruts and holes, for once in a way complained to me himself
under the impression that it was Ais road and that /with my usual
malignity has destroyed it. ... | answered rather sharply, “It is my
road, Sir, and your Royal Highness’s carts have cut it all to pieces.”

’

To her amazement she was then accused of sabotage:
Down came the land-agent in a grand bustle one morning, “Prince
Albert Victor has typhoid and it is all your doing.” | almost
worshipped those children and now to be accused of killing one of
them!
When Mrs Cresswell’s memoirs came out the Prince was so incensed he ordered

that all available copies should be bought up and destroyed, and so the book is

now exceedingly scarce.
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Mrs Cresswell in about 1864

12



Appleton Water Tower History Album

- Ll

- THE PRINCE AND PRINCESS OF WALES.

The Prince and Princess of Wales dined with his Excel-
lency the Brazilian Minister at his house in Grosvenor-gardens
yesterday week. Princess Christian visited their Royal High-
nesges the previous day at Marlborough House. The Prince
and Princess, with their children, left town on Suturday last for
Sandrin&ham. On Sunday their Royal Highuesses and Princes
Albert Victor and George attended Divine service at St. Mary
Magdalene’s Church, Sandringham Park. The Rev. J. N.
Dalton officiated. The Prince has left for Rutland Lodge,
Newmarket. The Princess is entertaining at Sandringham her

oungest brother, Prince Waldemar, on Wednesday the

oyal party laid the foundation-stone of a new water tower to
be erected on the Sandringham cstate. Stones were laid by
the Princess, Princes Albert Victor and George, and Prince
Waldemar. The Prince, accompanied by the Princess, will
visit Wantage on Saturday, the 14th inst., for the purpose of
unveiling the statue of King Alfred in the market-place of
that town, which is ctlebrated as his birthplace. The statue
is gresentcd to Wantage by Colonel Loyd-Lindsay, V.C.,
M.P., and has been executed by Count Gleichen, the Queen's
cousin. Their Royal Highnesses will be the guests of Colonel
Loyd-Lindsay and the Houn. Mrs. Lindsay at Lockinge House
until the following Monday.

—— O —

The Princess of Wales lays the foundation stone of the
water tower. The lllustrated London News, 4 July 1877
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296 THE BRITISH ARCHITECT AN

-]

PURSTON, PONTEFRACT.
St. THoMAs's CruUEch. - Mg, T. POLLARD, ARCHITECT,
HE consecration .of. this new church took place on the 18th:inst.. The
- -church is in the thirteenth century. Gothic style, and, is, built of pitch.
faced stones from the ‘Bracken Hill quarties.”* “The plan shows, pave, aisles,
chancel,‘organ chapél, and vestry:’ ‘The have is71 feet by 26 feet, making,
with the aisles, a total width'of ‘st feet”/ {The ‘chancel is-32 feet-by 23 feet’
- 6 inches, and on the oorth ‘side ate sitéated the ofgan ‘¢hdpel‘and vebtry.'|
Theigast end is:lighted. by athreerlight: Jancet w@dotvbﬂ'-}'fainég gldss.
The,various  works were: executed. by thesfollowing :+Masons” work; Mr.
Heory, Smith, Legds;; joinersy Mr..George Yatesy | Bradford ;i plumbers’y”
Mr. Thomas, Parker, Pontefract; plasterers’, Messes, Charlgs dlowrdyd and.
Sons,, Bradford ;,: slaters’, Messrs. Hill & Nelsan, Bradfordy painters!,.
Messss,  Morrell - & Hartley, Bradford ; gasﬁtgmgs.‘. Mr. F,. A.. Skidmore;
Coventry ; “orgaf, Méssrs, Conacher & Co., Huddersfield; cast window,.
Messrs. Frampton- & ‘Hean, London, . The church will accommodate 550
persons. The total cost has been over £6,000. : :
A . SANDRINGHAM,, W
Tue NEw WATER SurpPLY FOR THE RESIDENCE OF H.R.H, THE PRINCE OF |
iy . WaLES. . -MR.. RawLinson, C.E.; C.B.,, ENGINEER. /v & o
HE works in connection with  this water.:supply:haye: been'completed
. from the designs.and. under. the immediatessuperintendence :of :Mr,/
Mansergh, of the firm of Messrs. Lawson & Mansergh, of Westminster.

The, pew supply is obtained from a chalk spring a mijle or so from the house.
Thewatef 1s conveyed through g—mch"s_tonew;re‘_pigcs‘ from the spring to the
pumping station, a distance of about 750 yards.  The water is thea pumped.
into’ the tank on the tower through 2 600-yard main. ' The tank is 24 .feet
wide'with a depth of ‘12 feet; and will hold 32,000 gallons,  The supply,
main to the house is'6 inches in'diameter, and 1,870 yards in length.,  Two
4-inch branches, to which are fixed twelve hydrants, surround the house, and
are supplied. from this main, ¢ The stables, -gardens, equerries”lodge, and |
Sandringham cottage are suppled by 3-inch ‘mains.” West Newton 1s also
to be supplied from these works. . Messrs.: Pratchett ‘Brothers, of Carlisle,
2 ‘s

\

supplied and erected the pumping machinery and tank.lioon o0y

The British Architect and Northern Engineer, Vol 9, 21 June 1878,
p 296
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THE. BUILDING NEWS. . Juxe 7, 1878

s

Tre WATER SUPPLY AT SANDRINGHAM.—TB8 “§
water supply te the residence of the Prinee.of-WAl"; :
at Sandringham having been found unsatisfactorys .=
Mr. Rawlinson, C.E., C.B., was some time ago 1D %

‘structed to investigate the matter gnd advise ssio -

jan improvement. After making careful surveys d','.-

i the whole neighbourhood and trial boriogs at sevpl'ﬂ’ o

places, the sourcs of.-supply ultimately determized

i
i

o

el

N

N

tnl

upon was a chalk spring in Den Beck Wood, 8t 8. &
distance of nearly a mile aud a balf from the nouse.
This spring issues from the base of the ¢
92ft. above Orduance datuin, or 22{t. bolow the leveli
of the ground floor of the house, and betwecn, the 7
spring and the house there is a ridge of high groand AL
rising to,175ft. above Ordnauce dafum, or 5ft. sbove ..
the bighest. point of the roof.. Upon, this ridge & ..
water tower 60[t. high has been erected, and on t88
tower o tank has becn'placed, to be used as s ser-
| vite reservoir. By this. means nm?lo- preasure ksa
' been provided for the discharge of water over tbe o
‘bouse in case of fire. The yield of the spring vanss
from 15,000 to 150,000 gallons per day of 24 hours. "
From the spring the water is conveyed through 7§°' _
yards of Qin. stoneware pipes (baviog Stanford's i
- patent joiuts), laid with a fall of 1 in 8M to tbe .
pumping etation. The tower is built principally of ¢
brick, the angle quoins in the battered buse being of
red Mansfield stone filled io between with the *‘car=
rock” of the district. Tho pumping machicery
‘and tank have been erected- by Messrs, Prateltt
' Brotkers, of Carlisle. Messrs. Iawson and Maoserg2 |
were the engineers of the works, ' L%

-~ -
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Extract from //lustrated Carpenter and Builder

Alus tratnh Garpenter & Huilver,

Terms of Subscription.

One Copy Weckly, for Three Months, Post fres ..
Six Mouths 5i® oo
Twelve Months  ,, .
AMonthly I’ari Post Free, Ono Quarter....cveeecieass 1 9
*o¥ Subser ibars nre respectfully mtormod Lhat tho ter-
min: Wwion of their 3ubseription i3 devoted by the Paper
Leing sent in x colowred wrapper,

e
o wof .

OFFICI: 514, STRAND, LONDO"*T Ww.Q.
Seale for Advertisements. :
4, .
N I NS oeeer wranseasinsndorabisbeneisasssseavensae ¥ 0
‘ A \1]1 itd :)n-\,l Line (‘fnxe \Vf‘!di) essssasrsanneriots 0 6
lu"((-- maeies u*rl-ue) RGNS 10

Post-olfie '“' |(|; Lo bem'(‘o pay &bll‘ to T, H ROLCRTS,
314, Stravd, London, W.C.

'T‘c- our Readers.

Whenover there is a difficulty in procuring the ILius-
teateo CanrenTiR AND BUILDER in ocuntry towns we
will post thie mpm direct from our office, free of postage,
at tuo undermanticned rates :—

3 copies of cach number...... 4 stamps,

6 " " " segesy 8 ”
T8 iap  Buia cife  esbeee 16
[ Single \umbore ouc ha.lfpt.nuy each oxtra for postage.
Sca.le of Advertisements for

8. d,
WANTED TO PURCIIASE, Thirty Words cccvveeee 2 0
Every additional Ten Words.cu.eeecsia we 0 6
FOR SALE, Thirty Words uiscssssssssasoviosossssds w 2 0
Every additional Ten Worda....cccvecreiiainnaninn .6 ¢
SITHATIONS VACANT, Twenty Words ........o... 10
very additional ]Lmht Wordsiisicissicssnsssviisse 0 4
SBITUATIONS WANTE D Twenty “crds ............ 10
Every additional Bi ;:ht Words o asawamse 0 4

Stamps vecerved from Advertisers in Town or Cowntry,
OFFICE: 81+ STRAND, LONDON, W.0,

NOW READY.—TIIRD THOUSAND.
‘f OLUME ONE of the ILLUSTRATED

v CARPENTER AND BUILDER.

(nn Thousxand Columns of Practical Information,
copiously [z‘wtmtml Price Four Slillings; post free,
Fenr Shllings and Sixpence.

tLlSOAc'ltly "Case for binding Vol, I. , in handsome browxu
cloth, gold iettered, One Shilling a.ud Sixpence; and
Index and Title- -piage, One Peuny, By order ot all Nows-
rgents and Booksellers.

T. il. ROBERTS, 214, Strand, W.C,

\ouc;é to Advertlsers.

W nrannnt enarantaa {1ia inzartion Af advar.
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OUR ILLUSTRATION.
VINERY aud hot-house for raising
cubtings, the design for which bas been
sent to us by a correspondent (W,
Hathaway) is the subject of onr front
page illastration. The wall should be a9 in. one,
and 2 ft. 8 in. hich, and a 434 in. brick wall is
built in stove, as shown in sectional views, A
14 brick wall 15 built on each side of trench,
and to be covered over with flags or perforated
cast-iron work in centre of footpath. In both
vthe stove ansd vinery there should be a cistern
for watering the plants. The wood work to Le
wiade to it the brickwork, with top and front
Hights 1o open. with a hand crank to open
wil ab ones, w regnlate air according Lo
the plau sbown on scotion of front detail.
Vinery end stove can be heated by kitchen
boiler.  If larye the best wiy would be to get
a tubular boiler, of which a scctionsl view ie
given. UHot.water apparatas should be fitted with
indinrubber joiuts, the pipes to rise from boiler
to part of vinery, and then fall back to the
boiler.  The return pipe shoald be placed
directly under flow pipe. Place the pipes roand
ug shown. The pipes in the stove rise to the
bottom of lights to the end of gluags, and then
full a little till one pipe nearly tonches the
other, aud then fall down to the bottom, going
up to the top, and then back again and out,
into the return back to boiler. In vinery the
pipes rise roand to the door, and then come
back in bottom pipe, revurniog to boiler. This
is to be a small § in. pipe, let into the bigh part
of pipes to allow the &ir to cscaps, so that water
wiil circulate. A valve tolie placed on cach log
{ piper, both for flow and return, 8o that at oue

o1
pirt heat cax: be tarned on and the other off, if
waniod. The pipe of buth at top and bottom
Leat and the side Leats (o have & trough in the
cenvra of the pipes to Lo filled with water, and
g 1ho pipes Loat the water evaporates, keeping
the plants mo'st, A solf.acting casi-iron cistern
is ftted to supnty beiler and Pipts with water,
by a buli-lap; tils gees in et the under side of

17



Appleton Water Tower History Album

yeturn pipe. Tho fire is built 6 in. clear all
round the boiler, and at ecach turn over the top
a epace of 9 in. ia left open at top nexi frout
for-the flue, and it passes over the top of the
arch into chimney. The damper is just whero
tbo flne enterd chithiiey : and should have
a 2in. hole through centre, o that there is

always a draught.
"

Vel

SANDRINGIIAM WATER SUPPLY.
M B HE water supply to tho regidenco of hig
78 Roval Highuess the Privce of Widlesat
¢ Sandringham havieg been found un-

ratisfaotory both as regards quantity and
quelity, Mr. Rawlioson, O.E., C.B., wag recently
ingirncted to investigate the matter and advise
as to an improvemept. In thesa prelimingry
inguiries with regivd to the weter, and in an
examination of the house drainage arrangements
and the better disposal of the sewage, Mr.
Rawlinson availed himself of the assistance of
Messrs. Lawson and Mansergh, of Westmipster,
and under Mr. Rawlineou's supervision Ml
Mansergh has designed and superintended the
whole of the works as acting engincer.  After
making careful surveys of the whele neighbour-
bood and trial borings at several places, the
gource of supply ultimately determined upon
was a chalk spring iu Den Beck Wood, at a
distance of nearly a mile and a half from the
house. 'Tho spring issues from tho base of the
chalk ot 92 ft. ahove Orduance datum, or 22 ft.
telow the lovel of tha ground floor of the Louse,
and between the spring ond the house there ise
ridee of high ground; risiog to 175 ft. above
Ordnance dafwn, or 5 _{t. abové the highest
point of the roof. Upon this ridgea water tower
60 ft. bigh bas beeu erected, and on this tower
a tank bas been placed, to be used as a service
yeservoir. By this means ample pressurc hat
been provided for the discharge of water- over
the honse in case of fire.

The yield of the spring varies from 15,000 tc
150,000 gallous per day of 24 hours. The wate:
is clear, cool, snd sparkling, and bas a hard.
ness of about 17°, which is reduced to about .6/
by Clarke’s softening process. From the spring
water is conveyed through 750 gards of 9in
stoncware pipes (having Stanford joints), laic

18
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Witlhh & Tait O L It dUWUT 1O T pum]:xng BLATION.
This establishment consists of threo buaildings.
The first serves ag a lime-store, and contains a
small oval fank in which the lime-water is pre.
pared for the soitening process. The solution
of the lime is assisted by a pair of agitators
driven bya three-cylinder Ramsbottom hydraulio
engine, worked Ly a small branch from the risiog
main. From this tank the lime-water is delivered
in the proper proportion into two chambers in
the sccond building, each ‘of which countains
3000 gallons of the spring water to be acted
upon by the lime-water.  After standing for
several hours the softencd water is drawn off
from the chambers by mcans of self-acting
syphons (which obviste the necessity for the
giuffing boxes frequeutly used for this purposzo)
into Lhe reservoir or pump-well, containing 18,000
gallons, and it is then ready to be pumped into
the tank on the tower. The boiler and engine
are placed in the third building, and betwixt the
engine-house and the softeging-houscs there is
‘a cooling pond for tho condensing water. 5

The water is pumped through an air-vessel
haviog a capacity of 25 cubic feet, and ficted
with proper gauge-glass and air-pump. The
rising main i8 600 yards in length from the
pamping station to the tank on the tower, and
the net lift from the bottom of the pamp-woll is
175it. This is made to deliver the water
throngh the bottom of the tank, so that the
pressure is alwa,)s availablo for working the
“Ramsbottom’ at the agitator. The tenk is
of cast iron, octagonal in plan, 24-ft. across and
12 {t. deop, and containe 32,000 gallons. '

The tower is built principally of brick, the
angle quoins in the battered base being of red
Mansfield stone filled in between with ihe ““ car.
rock ” of the district. The two lower floors are
to be used as a dwelling.house for.the man in
charge of the pumping station, and above thesé
are two other rooms and the lead flat on the top
of the tank, which have separato access by
means of a circular staircase fixed in an octa.
gooal tarret atfecied to the main tower; and
rising to tha licight of 1C0{# dbova the ground

19



Appleton Water Tower History Album

Tha supply main from the tank to the hoass 10
6 in. in dinmeter, and 1870 yards in Jongih. Yii640H
wain feeds two 4 in. branohes which cnsictls ¥
the hoase und upon which are placed 12 hiydrasia, Z-4
Tho stables; gardens, equerries’ ledge; sndiziy
Sandringham Cottage are suppli_ed}g mee0e 4 vk
3 in. brauches, and it is also intended to sujpiyes
the village of West Newton. =, . et

or;

A fow weeks ago tHe working of the bydrants
waa tbsted;b',’,,C?‘t’gmj Bhaw,- ohief of tke
Metrapolitant Firo Krigade, to hi¥, entire satis-
faction —thrée ot fdar jet being pliyed simul-

tanecously over the gfooff ¢ ;tsﬁibﬁ'{diﬂgf By
these works hid Rayal Highrekg ltaa placed his

Saudringhant residentéd in a condition of ecourity

| from firs posxagsed by few of the great country

»‘-m”i oi l;Jlug'Ip;pd, a‘zig,'-:}hat i8 even more
Important, he hag pravided. W ,6f pure

and wholssome wgtelf fres: f:ﬁ%,‘fégp__x&}ﬂalziou
cand ia every respect well adapted for all
domesticrequirements. The purhping machinery
and tank have been erected by Messrs, Pratchiti

,’ Brothers, of Carlisle. ; :

5t

NOTES CURRENT. 4 -;;
- R

Artiovcu the electric light sesms to'make but
slow progress hero its display in the sirects
and thoroughfares is becoming oue of the attrave
tions of Paris. Eight electric lnmps have beod
placed in the Place de !'Opéra, tweuty-foor
others iu the Opera Avenne, and cight more oa
the Piaco du Théitre Frangais, Bixlamps wers "
lighted for the first timo on Juno 1 ou the park e
of the Pelais Bourbon facing the Place do Ia.~5:%
Concorde. The private illumination of the .:jg
Grands Magasing du Louvre comprises aboub A5
seventy lamps ; Belle Jardinidre, eight ; Concott Fm ]
de I'Orangerie des Tuileries, twenty; aad tl;o.-j‘;q 4
Hippodrome, thirty-two. All theso i!lumia&_-{:‘;.;;f'
tiong are made by the Jablochkow candles, An 373
electric lamp of great power has been placed |

also on the top of the Trocadero Palace. X " e
TeE 8wiss Kunstverein, at its snnual assemb f %
in Zofingen, on June 2nd, finally decided, %o ==k
entrust tho 8xecution of the four wall-paintings LHS
in the interior of the Tellskapelle, on the Axen_-;,
strasse, to Herr Stiickelberg, of Basel, wlio is {o 5428

receive the honorarium of 45,000 franqﬂ:_:-;*
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According to the terms arranged between the
Kungtverein and the Goverument of Caoton |
Uri, the artistic jurisdiction over the chapel bas ]
bccn entnely transferred to the former. - - ,“.

Tm-: sommer Conver gazione of the W(‘rkmg
Meu’s College took place on Thursday in last -
week. The science clasees, under the teaching™
of Mr. Dunman, have duriug the past winter

been bighly successful, and the Council have |
accordingly arranged for a considerable cxten- .
sion of the work of the college in this directioun.
Clusses in several branches of science will be
held durivg the next winter session, the lectures
being iu 2ll cases acconpanied by an abundance
of pmctxc.xl work. At the same time the cla°568
in history, literature, and languago wil! be reors, |
ganiged. We wish all auccess to this institution, |
and would like 16 hear of its obtaining a full
measure of the support it justly dosorves '

ST 301 | P

-

Tue NEw Law Courrs.—On Thursday .wcpk
Mr. G. Noel stated, in reply to Mr. Adawm, that :
considerable progress had been made with thoge -
buildiogs during the last three months, aod that
he hoped the eastern portion of them would be
open by tho énd of September or October noxt.:

TRE WAULTER PRESs. — Tbe Daily News of .
Baturday says:—* The great increase in onr ;.
circulation having rendered the machinery—.
seven Walter presses—no longer adequate tok
“produce the numbers required, an eighth Walter '
press, ordered a few weeks ago,-has this. week
been eréctad in the machinery room of the offices.
in Bouverie-gtreet, and was yesterday. moruing -
broughb for the first time into use. The result,
which is an extraordinary oune, deservesmention % ¥
in the Listory of machinery, Yesterday morn-
ing the éight presses, working mmultancously“,
at the astonighing rate of 104,000 perfect copies,:
per hour, accomplished the prxntmg of no less:
than 120,000 copies of the Daily News in txme{
for the departure of the early newspaper tmnc. D
—The Timids: . ., . w F kR
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Extract from Engineering, 31 January 1879, pp.91-3

Jaw. 31, 1879.]

of sedimentary formations imbedded in their mass, |
and occupying most irregular and complicated
positions, Numbers of faults and slides can be
observed at every step, not only in the moun-
tainous part, but in the flat country also as far as
the eruptive rocks extend,

Lbe distribution of the mineral deposits of this
district is of course nearly connected with the geo-
logical arrangement. On the west side we naturally
find the deposits of a sedimentary origin, such as
brown hematite, cupriferous sandstone, coal, &e.,
whereas lodes bave to be looked for on the eastern
slope, where magnetite, chrome iron, auriferous
quartz, and copper ore arc abundantly worked,

f we continue the nomenclature of the eruptive
rocks of Russia, we come pext upon the Caucasian
and Crimean hills, that appear to be of a far more
recent date than the Oural Mountains, Not only
are the Jurassic beds the oldest to be found in this
district, but an abundant volcanic formation, marked
on the map, seems to have played an important part
in the outline of the country. Irom, copper, si?ver
lead, cobalt, and manganese are found here, as well
as Jurassic coal, and lastly, native sulphur in con-
oexion with the volcanic rocks,

Towards the Turkish frontier, in the neighbour-
hood of the Bougue river, granite appears again,
surrounded by tertiary formations, but seemingly
baving but slightly influenced the country's level.
Weremark that for many miles the Bougue follows
Its course through the centre of a narrow strip of
graoite, that is limited on either side by tertiary
rocks. The granite is probably soft, and partially
decomposed, as well as of ancient date,

We must, lastly, take note of some fragments of
granite, apparently belonging to the same epoch ag
the.one just mentioned, that have evidently played
a0 important part in the upheaval of the carboni-
ferous beds of the Donetz district.
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From what has been said of the eruptive rocks of
Russia weo can infer that by far the most extensive
portion of the empire has escaped their influence,
and that for many square wiles between the Qural
Mountains, St. Petersburg, and the extreme south,
the gedimentary beds have been allowed to retain
their primitive regular stratification. The carboni-
ferons formations are therefore, in general, ex-
tremely regular, and the beds succeed each other in
perfect order. The larf)est, although not the most
important, rests on the Devonian rocks of the Baltic {
that we have already mentioned, It extends south- |
cast beyond Moscow, and far north, in a narrow
strip to the White Sea. Although covering an im.
mense tract .of country, workable coal has, as yet,
been only found in two placea—to the north.west
of Moscow, and to the south of the same city. As
we shall see hereafter, the quality of the coal dis-
covered 8o far in these districts, is not altogether
satisfactory, baving the appearance of lignite, and
containing high percentages of ash,

The Donetz basin in the south of Russia con-
tains numerous seams of very excellent coal, with
every variety of quality from gas coal to anthra-
cite. They are extensively worked, and in
1875 yielded upwards of 800,000 tons of coal of
different kinds. Although rmuch smaller than the
firat formation mentioned, this basin is far richer in
coal deposite and is better situated, command.
ing water carriage by the Donetz and the Don,
as well as a railway line to a seaport at no
great distance. The working of these coal seams ig
likely to be greatly and rapidly developed, Iron
was also discovered in the same district by Messrs,
Le Play and Lalaune in 1842, and now is worked and
smelted by the New Russian Company and by Mr.
Pastoukhoff at his Soulinovsk works. The iron ore
10 both cases is taken from the carboniferous beds.
The coal measures rest on a mountain limestone of
a dark shade, and are cbaracterised by numerous
fossils of the productus giganteus. First come a series
of sandstone and arﬁ;illaceousschists, that contain iron
ore and sometimes layers of carbonate of lime; the
sandstone is traversed in different places by quartz
lndes with silver lead. Above these are the coal
beds or seams that M, Ludwig divided into five
groups, characterised by paleontologic remaios.
Last of all the formation is completeg by a series
of coloured clay, eandstone, and calcareous beds,
the last containing fossils of the fusulina cylindrica.

In Polish Russia, coal is found near the German
frontier, where a portion of the Silesian basin is
worked to advantage, The Dombrowa deposit is
most remarkable for its regularity and the dimen-
sions of its beds. It is said to be capable alone of
supplying the wants of Poland and of West Russia.
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The Polish coal formation further contains iron and
lead ore, as well a8 bituminous limestone. Lignite
has been found in the tertiary beds of Poland.

Fragments and ribbons of carboniferous beds that
were brought to surface by the eruptive influence
of the Oural Mountains are found both to the west
and to the east of the range. On the west side, the
basis of the formation is again the mountain lime-
stone, resting in its turn on the Devonian rocks,
The coal measures that follow contain many good
geams of coal, although the percentage of ash ap-

ears to be rather high, Five groups of beds have
een met with containing gas coal of excellent
quality.

On the east side of the Oural a few scams of no
great importance have been worked and explored,
but in most cases they have been abandoned.

Coal has been also met with in the Caucasian
range, but the formation is'supposed to be Jurassic,
A conpsiderable number of seams crop out on the
banks of the Tchirdiliss.Oukali river, varying in
thickness from 2 ft. to 10 ft., but so far the amount
of ash has been found too high to encourage work-
ing. As only surface workings have been under-
taken, it is possible that the quality of the coal may
improve in depth.

As we have mentioned before, the more modern
sedimentary rocks are largely represented in Russia.
The Permian beds are distributed in fragments over
different parts of the country, in the north, to the
east of the Volga, near.the Courland frontier, in the
neighbourhood of the Donetz coal district, and

finally in Poland. Salt, sulphur, petroleum, and
copper ores are found in the Permian formation.

The trias rocks cover a trinogular space, of which
the angles approach the towns of Mezen, Oustiongena,
and Orenbourg. They are also found near the plains
of Astrakban and in Poland. In this last country
they contain calamine, galena, coal, and iron ore,

The Jurassic beds form datached fragments, of
which the most important are in the neighbourhood
of Moscow, in tho DPetchara basin, and on the
borders of the Volga, Amongst other workable
substances, they contain bituminous slate, iron
pyrites, iron ore, and phosphate of lime.

The cretaceous layers arc found in Ceuntral and
South Russia, They contain phosphate of lime and
white chalk,

.The tertiary rocks cover larger spaces in the
south, and sometimes contain lignite deposits. '

The plains of Astrakhan to the north of the

24

Caspian Sea, are entirely formed of post tertiary
deposits, that ruoning westward to the Black Sea,
plainly show the water communication that once
existed between the two basins,

Having thus given a hurried glance at the general
outline of geological Russia, we shall be better pre-
pared to enter into more detailed descriptions of the
most advanced and richest districts of the empire.

(To be continued).

SANDRINGHAM WATER SUPPLY.

SoME time ago the water supply to tho residence of
His Royal Highness the Prince of Wales, at Sandringham,
was found to bo in a very unsatisfactory condition both
as regards quantity and quality. In consequence of this,
Mr. Rawlinson, C.E., C.B., recoived instructions to in-
vestigate the matter, and to advise as to remedial
moasuros. It was found necessary to extend thesc pre-
liminary inquiries beyond the question of water to those
of the house drainage arrangements and the disposal of
tho sewage. In these investigations Mr, Rawlinson
availod himself of the services of Messrs. Lawson and
Mansergh, of Wostminster, and under Mr. Rawlinson's
suporvision, and with his approval Mr. Mansergh has
designed and superintended the whole of the works as
acting engineer. Careful surveys of the whole district
were first made, and trial borings for water were put
down in several places. In the ond it was determined to
obtain the water supply from a chalk spring situated at
a distance of about 1§ mile from Sandringham Hall,
This spring is the principal feeder of a small stream
running through Den Beck Wood, and which at that point
forms the boundary line betwixt the estate of His Roval

1lighness and tho iinrl of l.olcostor. 'A'ho spring 18
thrown out by tho clay underlying tho chalk at about
02 ft. above ordnance datum, or about 22 ft. below thn
ground floor of tho hall. DBetween the spring and tha
hall o ridge of high ground intervenes, rising to 175 ft,
abovo ordnance, or to abont b ft. above the highest part of
the roof.

* Although this is the most eclevated point in thn
noighbourhood, still it is not sufficiontly high to give
ndequnte pressure for fire extinguishing purposes, A
towoer 60 {t. high has, therefore, been erected, upon whiclh
is placed n tank to be used as a service reservoir, and
from this tank supply mains have been laid down to anid
around tho hall. T{xo yield of tho spring varies from
about 15,000 to 150,000 gallous por 24 houra. Tho water
is clear and sparkling, and has a total hardnoss of about
17 deg. on Clarke's scale, but is softencd to about 6 dog.
prior to being pumped into the tank, The relative posi-
tious of the spring, the pumpipg station, and the hall,
are shown on the genoral plan (Fig. 4)in our two-pagoe en-
graving. Inorder to preserve the water from contamina-
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tion of any deseription and to prevent waste, the spring has
been elosed in a bricked chamber covered with a landing,
asd provided with an overllow and notch plate for measur-
ing the quantity, and in the landing thereis a locked man-
bole.  From this chamber a line of 9-in. glazed stoneware
pipes conveys the water to a small serecning chamber at
the pumping station, This line of pipes is 750 yards long,
and has a fall of 1 in 800, and its water-tightness is
insured by the use of Stanford's patent joints, In the
ecrecning chamber there is a fixed overflow hy means
of which any surplus water may be turned into the stream,
cr the whole diverted past the softening tanks into the
uaderground reservoir,

In ordinary working a certain quantity is delivered in
the oval chamber in tho first building seon to the right in
the general plan of tho pumping station, see Fig. 6. It is
thero converted into lime-water, the mixture with the limo
being assisted by a pair of revolving agitators driven by
a three-cylinder Ramsbottom hydraulic ongine, worked
by a small branch from the rising main, Tho cylindors aro
about & in. long and 1§ in. in diamoter, Tho lime-watoer is
then delivered into two softoning taunks in tho sccond
building, each holding 3000 gallons, and this quantity is
turned into them to be mixed with tho limo-wator. After
allowing a proper timo for tho reaction and the scttle-

~mont of tho precipitate, tho wator is drawn off by means

of sclf-ncting syphons into tho underground reservoir,
which contains 18,000 gallons, and is then roady to bo
pumped into tho tank on the tower.

Tho pumping apparatusis shown in elovation, plan, and
goction at IMigs, 1, 2, and 3 of our two-pago engraving, It
consists of a sot of three-throw single-acting ram pumps
drivon by a horizontal condensing engine supplied with
stecam from a Cornish boiler. The hoilor is 4 [t. in dia-
moter and 12 ft. long, and has a 26 in. flue fitted with
threo Galloway tubes,  The plates of tho shell are of
bost host Staffordshire iron g in. thick, with the edges

 planod. Tho ond plates are ¢ in. thick in one pioce, the
| back ond flanged, and tho front turned truc on edge and
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THE HERRESHOFF TORPEDO LAUNCH.

(For Description, see following Page).
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James Mansergh, C.E., F.R.S., from the painting by his
son-in-law W Palin, in the possession of the Institution of
Civil Engineers
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James Mansergh

The engineer responsible for the design of the water tower and pumping-station

was born at Lancaster on 29 April 1834 and died at Hampstead on 15 June 1905.

James Mansergh was educated at “Harmony Hall” (Queenwood College), a
rather interesting progressive school in Hampshire which pioneered the
teaching of science. There he was a contemporary and friend of the feminist
Henry Fawcett and was taught by John Tyndall, who aroused his interest in
engineering. It is said that Tyndall and the chemist Sir Edward Frankland, who
was also a teacher there, used to wake at 4 a.m. in order to exchange lessons
with each other before school-work began. The headmaster, George
Edmondstone, is supposed to have examined the boys in the use of Bradshaw’s

Railway Guide.

In 1849 Mansergh was apprenticed to Messrs H. McKie and Lawson, engineers
and surveyors, of Lancaster. Subsequently he went to Brazil and worked on the
Dom Pedro Il railway from Rio de Janeiro to the interior between 1855 and 1859.
On his return he was employed on other railway and water-supply projects, of
which the one that would prove most important to him was the report, with
Robert Rawlinson, on Birmingham’s water-supply in 1870-71. This was to lead
ultimately to his great Elan Valley scheme, which was inaugurated by Edward VI

and Queen Alexandra on 21 July 1904.

In 1901 Mansergh was elected a Fellow of the Royal Society, and in 1900 he was
President of the Institution of Civil Engineers. He was High Sheriff of
Radnorshire in 1901-2, and a Justice of the Peace in Radnor from December
1902. When he was made an honorary freeman of his native town, Lancaster, in

March 1903, he observed in his acknowledgement of that honour:

36



Appleton Water Tower History Album

My success has been mainly due to the opportunities | have had. |

was brought up in a God-fearing household - one that would

nowadays be considered ultra-Puritanical — and its influence on my

life has never been lost ... | have worked hard and steadily, and

have tried to do every thing honestly and straightforwardly.
James Mansergh was twice married, and had two sons and two daughters. The
sons joined his profession, and carried on business in Victoria Street until their

deaths in 1933 and 1941 respectively.

37



Appleton Water Tower History Album

Sir Robert Rawlinson

The distinguished engineer who was put in charge of the water-works at
Appleton had been born in Bristol in 1810, and had worked for Jesse Hartley
(1780-1860), the engineer of the Liverpool docks, from 1831 to 1836.
Subsequently he worked with the great Robert Stephenson (1803-59), of the
“Rocket”, on the London and Birmingham Railway. In 1855 he was head of the
sanitary commission sent to the Crimea by the government; and during the
Lancashire cotton famine in 1863, caused by the American Civil War blockade,
he was in charge of the relief of the unemployed. These, and his other work in
connection with public health and sanitation, resulted in his being knighted in
1885, and made K.C.B. in 1889. He was made a member of the Institution of Civil
Engineers in March 1848, and served as its president in 1894. He was married in

1831, and died in London in 1898.

It is possible that the appointment of Rawlinson to supervise the new water-
works at Sandringham may have been influenced by his having been
responsible for the report on the drainage of Windsor Castle, which was

published in 1863.

As well as being the author of numerous works on engineering and sanitary
matters (for example, Maps and Plans for Drainage, London 1878-80; Hygiene of
Armies in the Field, London 1883). Rawlinson also published verse; as this is not

widely known, some examples are included here, for interest.

A portrait of Rawlinson is in the possession of the Institution of Civil Engineers,

and at the time of writing is on indefinite loan to the Department of Health.
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VERSES:

Composed and Written
BY
SIR ROBERT RAWLINSON,
Civil Engineer & Sanitary Commissioner ;

C.B., 1864; Knight Bachelor, 1885; K.C.B., 1889.

LONDON:

S. HOGG, 32, CHARING CROSS.

1893,

THOUGHTS AFTER ATTENDING
VESPERS IN YORK CATHEDRAL,
1848.

Ye glorious fabrics of the mighty dead !
- f R I love to pass your lofty aisles along
O! where tha_t Goth}c pile its bulk uprears, \When dusky night begins around to spread
And casts its serried shadows all around, A mantle o'er the present living throng

To careless eyes a mass ?f stone app‘ears, Of careless Worshippers, and pass among

And merely noisc peals in the organ's sound ! The time-worn monuments of Priest and Sage,

But to the Student this is holy ground, Catching the echo of the Even-Song

Fiil'd with a shadowy moving mighty throng, Amidst the din of this tumultuous age,

And sounds of bygone chantings float around, Whilst rolls the railway car, and screaming whistles rage.

And shapes and forms ethereal crowd among
Chants of dead ages blent with Even-Sony.
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TIME.

: I ‘IME puts down the lofty,
Time makes strong the weak ;

Time outwits the crafty,
Time exalts the meek.

Time rolls along ; impartial
Time dimns the tinsel's glare ;
Time present seems but partial ;
Time will all truth declare.
Time onward ever ranges—
Men dream that Time will stay :
Time’s web is whole ; though changes
Time weaves in every day.
Time is ever ringing
A never-ceasing change ;
Time is ever bringing
All things within its range.
Time is old, and Time is young,
New life resteth in decay ;
Empires have an infant spring,
And empires have their day.
Oppression, pride, and slander
Scheme with all their might ;
Men cringe, men fawn, men pander:
Time sinks them in dark night.

SONG.

BEAUTIFUL IS SUMMER-TIME.

H'! beautiful is Summer-time,

When flowers are in their prime

When birds in love make melody
From morn till eventime,

Oh! beautiful is Summer-time,
When mountain, lake, and lea

Are flooded o'er with bright sunshine,
And sleeps the tranquil sea.

More beautiful to me by far,
Art thou, my lovely Maid !

Than morning or than evening star,
Than sunshine or than shade,

I love the glorious Summer-time,
The mountain, lake, and sea,

The <ongs of birds, and bells’ sweet chime :

But more do I love thee.

THOUGHTS ON ART.

TUDENTS of Art, be to your purpose true,
Sell not your hire alone for dross of earth,
Let not the vanities of time subdue
The brighter glories of your higher birth.
Mere wealth and titles are but little worth,
They gild the Knave, but do not make the Man.
Let ignorance display its barren dearth,
And fools applaud the charlatan :
Such know not Art as known to you, nor ever can.

AVARICE.

(FROM “‘ THOUGHTS MEDITATIVE AND CONTEMPLATIVE.”)

¢ A love of power is a root of evil.”
“¢ Lay not up for yoursclves treasures on carth.”

HE Sun shines down on palace and on stall ;
The Sun shines down on park and cover wide ;
The Sun shines down on hovel and on hall;
The Sun shines down on London’s streaming tide
Of pompous heartless carriage-driving pride,
Rolling in careless thoughtless ease along;
The Sun shines down on many scenes beside,
In this huge Babel’s strangely mixed throng,
Where pamper'd wealth o’er blighted lives moves on.

Wealth gives not knowledge, else the Rich were wise;_

Exalted Power gives not the love of truth;
The grovelling Misers waste their sensual eyes,
And lustful Men in lust burn out their youth ;
Their life throughout is but one great untruth,
A contradiction to the soul of-man.
Angels look down in their deep pitying ruth,
To see immortal beings waste their span

Of brief existence, so unlike the Cllristian.

THE POET'S DREAMS.

HE Poet lives in Dreamland far away,
His darkest night has visions bright as day ;
The world of Spirit is to him more clear

Than blazing sunshine to the sensual seer.
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Appleton Water Tower, Sandringham

Appleton Water Tower illustrated in Claude J. W. Messent, 7The
Architecture on the Royal Estate of Sandringham, 1974
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Other water towers

| have not been able to find any study of the history of water-tower architecture.
The subject is characterised by immense diversity; it is as if the engineers,
having no obvious examples to follow, simply let their fancy rip. But certainly
Sandringham was by no means the only nineteenth-century country house to
include a water tower among its amenities. One of the earliest stood at
Somerleyton, built by John Thomas between 1844 and 1851; the tower stood in
the back yard of the hall, and served to embellish the skyline of the house itself.
Towers were similarly exploited elsewhere, and one example — Bearwood, 1865-
74, built by Robert Kerr for John Walter, the owner of 7he Times - was
illustrated in The Architectfor 14 January 1871. Some water towers, being
functional, have survived the demolition of the great houses they were designed
to serve (draughty, servantless and grotesquely large as they now seem) and
still stand today. This is true of Aston Webb’s Hildon Hall, Hampshire (1898) and
of R. Norman Shaw’s Haggerston Castle (1892-7).

Some other examples of great houses with water towers include:

Broomhill (Sir D. L. Salomans, 1854)

Osborne (the Prince Consort and Cubitt, 1865)
Normanhurst (Habershon Brook and Webb, 1867)
Humewood (Willliam White, 1867-70)

Clouds (Philip Webb, 1879-91)

Standen (Philip Webb, 1891)

Tylney Hall (R. S. Wornum, 1898-1902)

Stowell Hill (E. Guy Dawber, 1927).
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Other water towers of architectural interest are still standing at the following
places:

Saxon Street, Cambridgeshire Catsfield, East Sussex
Soham, Cambridgeshire Swanage, Dorset
Colchester, Essex Broomy Hill, Hereford
Epping, Essex Croydon, London
Hunstanton, Norfolk Greenwich, London
Southwold, Suffolk Southall, London
Littlestone, Kent Wellington. Somerset
Southborough, Kent Swindon, Wiltshire
Busbridge, Surrey Arbroath, Angus

Godalming, Surrey

The illustrations that follow have been chosen to exemplify some contrasting
approaches to the design of water towers. An article describing some relatively
recent structures (Alan Griffiths, Water, January 1981, pp. 21-4) is also

reproduced here.
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v IR

Wallasy water tower, by Robert Rawlinson, with whom
Mansergh worked, and who was in overall charge at Appleton:
illustrated in W. Humber, Comprehensive Treatise on the Water

Supply of Cities and Towns, 1876
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Ny 1

Weellersen,
FICc. 1.
Neetien ALB.

Fl1GC. 2,
Secticnad  Plan €C.0.

The interior of Rawlinson’s Wallasey tower, from W. Humber,
Comprehensive Treatise on the Water Supply of Cities and Towns, 1876
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Croydon water-tower, illustrated by Humber, is still standin LQ 7
at Park Hill, Croydon, London. i p:
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LATHOM AND BURSCOUGH WATERWORKS.
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W K Burton & J E Dumbleton, The Water Supply of Towns 1928
“The design of the tank itself — a dish of wrought iron without support

except at the edge - is a bold and admirable one”
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THE NORTON WATER TOWER ON THE YYRNWY-LIVERPPOOL, AQUEDLUCY

It i 110 feet hizh and carnes a bowl which holds a5 gallons —the Lirgest bow! in the world

A water tower in the classical style; illustrated in Archibald
Williams,
The Romance of Modern Engineering, 1913
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F1G. 7.—Water Tower (in Cast- and Wrought-iron) at Shanghai.

WATER TOWERS AT LIVERPOOL AND SHANGHAIL

A tower forming part of the Shanghai waterworks
(Engineer J. W. Hart); it is a composite structure of
cast and wrought iron; illustration from W. K. Burton
and J. E. Dumbleton, The Water Supply of Towns,
1928
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lllustration from E. Wegmann, The Water Supply of the
City of New York, 1896
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HIGH-SERVICE TOWER AND RESERVOIR AT HIGH BRIDGE,
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F1GURE 48.—THE DEs MOINES STANDPIPE.

The tank shown in Figure 48 was built a r.umber of years ago for
the Des Moines Water Company from the plans of Mr. Chester B.
Davis. 1t is 80 feet in diameter, 100 feet high and furnished with
a balcony and roof which relieves the hard lines of the tower. The
roof is covered with unpainted No. 22 sheet copper. The floor is
supported by iron beams and consists of a 2-inch bottom course
of pine finished with a course of selected 1-inch hard pine. The
ceiling of the roof is No. 20 corrugated iron. Another attractive
tank, shown in Figure 49, was built at Norwood, Ohio, from the
plans of Mr. G. Bouscaren.

It is sometimes desirable, occasionally even necessary, to enclose
the standpipe in masonry to protect it from wind pressure and the
cold. When this is done very attractive architectural effects can
be produced, as is shown by completed structures and the results
of a prize competition instituted by “The Engineering Record” in
1890. The best of the plans received in that competition are pub-
lished by the journal wentioned. The masonry tower at Law-
rence, Mass., is shown in Iligure 50. The first 27 {eet of the
masonry above ground is broken granite ashlar, and the remainder
is brick with granite trimumings. The main tower is octagonal in
plan and there is also a projecting cireular tower of 6 feet inside

-diameter in which an iron stairway winds upward to the balcony.
‘The tank is 30 feet in diameter and 1024 feet high. The floor of
the balcony is about 107 feet above ground, and the point of the
roof-about 157 feet. : g

-~
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lllustration from Waterworks for small cities and towns by J Goodell 1899

Fiaure 50 —LAWRENCE Warir TOWER.

“
Fi6URE 49.—~WaTER TANK AT Norwoop, Ouio.
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Article from Water, no. 6, January 1981

ALAN GRIFFITHS, an architect and a partner in the Harry Bloomer Partnership, takes a look at water towers. This
heavily illustrated article examines various design approaches to these supposedly mundane public utilities which
nevertheless exhibit a surprising range of styles and shapes.

Towers of water

A VISITOR to this country, in querying
the function of a local water tower,
described it as a strangely beautiful
saucer-like object which seemed to float
above the trees. When told of its purpose,
the curious response suggested that it
seemed wrong to build ugly things like
water towers in prominent positions!
These rather contradictory remarks
naturally provoked some discussion.
Why is it that some towers look good and
some do not; that some are unduly pro-
minent; and that some areas have more
water towers than others?

Water towers are simply miniature
reservoirs, carefully sized and sited to
serve alocal need. Reservoirs, situated on
high ground, provide sufficient water at
cuitable pressure for the majority of
properties. They are designed to cater for
seasonal variations, drought and burst
mains without excessive costs in pumps
and pumping. Since it would be unecono-
mic to build large storage capacity above
the level of all water taps, local towers are
used to provide for the needs of a few
difficult high spots. Water towers can
range in size from several cubic metres to
monsters of four megalitres. Sometimes
many towers are used to keep up the
water pressure in extensive, low-lying
and sparsely populated areas like East
Anglia.

In Kuwait, groups of towers have been
used to pressurise a widespread desert
network (1). These towers serve a double
purpose, acting also as parasols, and
giving shade to small parks which are
being planted beneath them. The design
has recently been included in the Aga
Khan's Awards for Islamic architecture.
Before looking at water towers in this
country, mention must be made of
another Aga Khan Award Winner in
Kuwait (2). It seems that this group had
to be built in the back garden of the
Emir’'s Palace and the designer pulled out
all the stops! Any designer, who is asked
to tackle a water tower, regards it as an
opportunity to design an unusual feature
if not as a challenge to his ability, but
those commissioning designs can also be
very specific and if they are not sure what
a water tower should look like — then
they may insist that it looks like some-
thing else.

T ey 3 T e
Bt e N et EN g ol 2
~ . —

Cover: ‘Towers of water: A - Thorne No. 2, Yorkshire WA, concrete: B - Southwold, East Anglian
WC, 1900, brick and windpump: C - Warley, Essex WC, 1938, concrete; D - Durdham Down, Bristol
WC, 1956, concrete; E - St. George's Hill, North Surrey WC, brick and tile: F - Brookmans Park, Lee
Valley WC, 1968, PC and in-situ concrete; G - Siwards How. York WC, concrete; H - Towell, Lee
Valley WC, 1365, concrete; J - Caister, East Anglian WC, 1932, K - Knowle, Bristol WC, brick;
L - Tadley, Thames WA, PC and in-situ concrete.
Cover design: John Dufton,

The Emir clearly wanted minarets, but
Victorian water engincers or their clients,
chose vaguely ecclesiastical or medieval
style towers (Cover K). This tradition is
still strong in Britain. The largest tower in
the country, at 4.5 megalitres, was clearly
too much to stand on a column, but it
crowns a hill in Yorkshire in a manner
very reminiscent of a ‘castle’ (Cover G).
At the turn of the century this was a
popular approach, so it is interesting to
note an early 20th century energy con-
scious and functional design, in Suffolk
with its own wind pump to fill the tank
(Cover B). In general, at this time,
engincers were building masonry towers,
with either exposed or hidden cast iron
tanks, and utilising rccognisable archi-
tectural features in entirely new ways,
such as machicolations, to sensibly
enlarge the top part of a tower to accom-
modate a large tank (Cover K). (I can’t
believe they intended the water to pour
down through these, although dam

designers have used the same device for
this purpose!)

Another carly 20th century approach is
illustrated by the very picturesque tower
on St. George’s Hill, near Weybridge. Set
amongst the trees this very beautiful
structure (Cover E) gives little indication
of its true function and yet neither does it
set out to mislead. The idea of locating
water towers amongst trees is a good one,
but whether this comes about because the
trees were there in the first place — as
they often are on high ground — or
because of a degree of cowardice by the
designer or his client, is difficult to
decide. It is strange that in our environ-
mentally conscious socicty two distinctly
different approaches are being pursued.
On the onc hand designers are endea-
vouring to tackle bold objects, such as
water towers, in an honest and sculptural
manner yet on the other hand the same
designers (and perhaps more so planners)
are asking for such objects to be hidden

60




Appleton Water Tower History Album

)

|

Above (Picture 1) and left (2} award
winning water towers in Kuwait. Right
(3) spherical steel tower near Cardiff
and below {4) a8 mushroom tower at
Ormskirk,

. ] .
Good proportions, elegance and robust detailing at Bristol {left — 5} and Everton (right — 6)

2

WATER January 1981
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by trees. There is no doubt that most
modern structures, or buildings, look
better with the foil of foliage, but there s
a difference between a structure associ-
ated with foliage (7) and being hidden by
it. Nevertheless, we are all familiar with
some towers and other structures which
deserve to be hidden!

In the inter-war and carly post war
years, water tower design was fairly
functional, but there was a difference
petween the two most clearly defined
attitudes of designers. One approach is to
go for an emphasis on the supporting
structure, sometimes with architectural
pretensions — usually in the details (10).
The other approach is at pains to
emphasise the massive quality of the
tower and often tries to creatc a monu-
mental edifice.

It is interesting to follow the develop-
ment of structural systems: [rom the
small tank on a tower of similar dimen-
sions, like a lighthouse (11), to the tank
on an open structure (12) which gradually
became a forest of columns (13) as the
tank diameter increased; then the
attempt to reduce the clutter of columns
by using simple but larger fins (14). The
next major development is towards the
central support (15), originally formed
by clustering the fins together, and later
by removing the fins to leave a smooth
central column (16). The peak of perfec-
tion in this arrangement is reached with
single columns, sometimes tapered, curv-
ing into heads like wine glasses, tulips,
mushrooms or other shapely forms (17).
When cost restrictions hit hard, leaving a
rationalisation of this elegant shape, but
with no tapers and no curves; this usually
took the form of an inverted cone on a ¥ : :
straight column (18). 8. ‘Standardised’ tow 9. Monumentality in Wales.

Water towers are clearly not cheap near Cambridge.
objects, anything built so high off the
ground rarely is, but cost is a factor
which is more important today than it
was in the past. Most of our heritage of
water towers was built by private water
companies who were comparatively
wealthy and who, in conjunction with
municipal corporations, were anxious to
project a good corporateimage. Cost was
not then the most important factor. In
more recent years cost and the visual
environment have become the two most
important factors, and they are fre-
quently in conflict.

Towers today are rarely if ever built in
brick or stone. The more usual materials
are steel and concrete. Steel towers are
usually of the proprietary pattern with
light steel framework criss-crossed with
diagonal bracing. Concrete is the most
ubiquitous and versatile constructional
material. The big problem in building
with concrete is the casting mould and its
supporting structure which has to be built ey 75 i s
first and removed afterwards. Any 10. Refined and elegant structure — Burgess Hill, Sussex.

WATER January 1981 P
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14. Structure simplified into highly stressed
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design which allows the formwork to be
used more than once is significantly
cheaper than the one-off form. Hence
tapered and curved shapes are now diffi-
cult to justify on economic grounds —
although the elegance of such forms
cannot be denied (17). Some water
authorities are now developing standard-
ised towers purely (0 economise on form-
work and shuttering (8). The visual form
is clean and simple — sterile even, and the
excitement has gone.

Using concrete, it is difficult to achieve
the warmth of colour or the sympathetic
texture which is characteristic of
masonry. There are various ways in
which designers try to overcome this dis-
advantage. One way is to emphasise the
essential nature of concrete by making
the formwork reveal the timbers of the
mould. Another is to hide this character-
istic by covering the structural concrete
with more sophisticated concrete panels,
using perhaps coloured aggregates or
other devices (15). Sometimes the con-
crete is just painted (Cover J). Painting is
rarely done imaginatively - the usual
way is to use cream or fawn masonry
paint. Why not adapt and develop some
of the wartime camouflage techniques?
Surely naval type ‘dazzle’ painting would
be an interesting starting point and
modern ‘Op’ art techniques, used with
sophistication, could also be a good
influence.

Perhaps it is time to scek alternatives,
It is surprising that steel construction has
not been used to greater effect in recent
water towers — not in the form of a stan-
dard tank but maybe using high stressed
steel sheets to produce interesting sculp-
tural shapes (3). Maybe, the use of
sophisticated pumping arrangements,
and micro-chips will give such a quick
response to demand that towers will no
longer be necessary. If so it would be a
great pity. It is to be hoped that the tradi-
tion will continue and even more exciting
shapes will be developed in the future.

There is, however, a steady loss,
through demolition, of the older water
towers. Some redundant towers are being
used for other purposcs, such as
museums and even houses, like the
‘House in the sky” at Thorpness. It would
be wise to ensure that these undervalued
structures are photographed and proper-
ly recorded before too many disappear.

Details of water towers illustrated in text:

1. Agu Khun Award. 2. Winning towers — Kuwait, 3, Penirchane,
Welsh WA, 190, steed. 4. Ormiskirk, North West WA, concrete,
5. Durdham Down, Bristol WC, 1956, concrete. 6. Everton, North
West WA, concrete iran und stone. 7. Durdham Down, Bristol WC,
1950, concrete. &, Balsham, Cambridge WC, paieted concrete, 9,
Penylan, Welsh WA, 19305, brick. 10, Burgess Hill, Mid-Susyex
WO, conerele, 11 Havering alle Bawer. Essex WC, 1935, rendered.
12, Hovkley, Fssen WO, 1930, concrele, 130 Warley, Exsex WC,
123K, concrete, 14, Tilkburst, Mid-Sussex W, concrete. 15, Silver
Leys, Lee Valley WC, 1976, PCC and concrele. 16. Pakefield, Fast
Anglian WC, 1959, puinted concrete. 17. Marniek, Neweastle and
Gatesheud WC, 1963, concrete. 1. Headless Crass, Fast Wares WC,
1970s, concrete.

Note: photographs 16 and 18 are by (he author,

e o

15. Fins clustered to form central support.

17. Elegant and smooth ‘wine glass’, but
expensive,

18. Rationalised wine glass.

WATER January 1931
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SANDRINGHAM |

THE NORFOLK HOME OF HM THE QUEEN
JOHN MARTIN ROBINSON takes a tour of the country house beloved and

developed by generations of the royal family, including rooms not seen by the public

VER the front door in the hall
at Sandringham is an inscrip-
tion (Fig 4): “This house was
built by Albert Edward, Prince
of Wales and Alexandra his wife in the year
of Our Lord 1870." The property had been
bought for the future Edward VII on his

coming of age in 1862, at the initiative of

his late father, the Prince Consort. This
acquisition of a private estate reinforced the
country-gentleman image of the monarchy.

102 COUNTRY LIFE

Trwas an image chat had been first established
by George 1L in the 1770s, and has remained
strong in British royal life ever since.
Much of the charm and special interest
of Sandringham derives from this combi-
nation of a quintessential English country
estate with its special royal status and owner-
ship. It is both ordinary and highly unusual,
not least in its ensured survival as a large
Victorian country house through the
decades when many architecturally similar

buildings were demolished or converted to
other uses, as being unmanageable and
unfashionable. [tis now a rare example of its
type, lived in and beautifully maintained,
complete with its ariginal contents, gardens
and dependent estate buildings, including the
largest Victorian game larder in Europe.
Although it has undergone some later
changes and alterations, the original character
of the building and the personalities of its
first chatelaines, Queen Alexandra and Queen

+ MAY 28, 2008
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(Above) 1—The North Front designed by A. J. Humbert in 1870, with prominent porte cochére.
The lower wing on the left is the Ballroom that was added to the design of Colonel R. W. Edis
in 1883—85. (Right) 2—The guest entrance to the Ballroom, built of reused stonework from the
porch to the old house, with superb decorative ironwork. To the right is a giant thermometer

Mary, still resonate. The light and comfort-
able rooms—Queen Victoria described them
as "luxurious=recall the interiors of late-
19th-century and Edwardian Mayfair as
recorded in the photographs of Bedford
Lemere, as well as the country houses of thac
era which are difficult to contemplate now
without nostalgia for a lost gilded age.
Edward, Prince of Wales, was the leader
of the *Smart Set’ of his day, and San-
dringham was a ‘Smart House’, with its
well-organised shoots, large house parties,
theatricals and balls, buc it is redolent of the
period as a whole, when shared values
shaped society and the buildings of the
time. As Lady Desborough reminisced to

The Times in 1929: ‘Society was very inter-
changeable: members ofall the various sets,
including the racing world, were often to
be met at... country houses.’
Sandringham was considered to be one
of the most comfortable houses of its day, but
it was never a pretentious place. Most of
the rooms were not large, and it developed
out ofan old genery house. The atmosphere
was, and is, homely. Queen Alexandra said
to a guest: “To tell the truth, it is a very small
place, but by means of all this gardening
and laying ouc, we make it look very big.’
When it was acquired in 1862, old
Sandringham Flall was a plain, white-

stuccoed house, builc in 1771 by Cornish =
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(Above) 3—The Great Hall or Saloon, a two-
storeyed Jacobean space complete with
N ] L o a minstrels’ gallery, was fitted out and
3 = : s furnfshed by l:lollafrd & Son of Londo.n, the
B TTs hovse wag bviftby flbect Goward Prince of (ales [ ©. /oot
i <] and Hlezanden bus wfe mthepear of ove Lord ao [ | gy
o o I commemorating the building of the new

——— - =1 ' 3 Sandringham house by the Prince of Wales
v in 1870, was also made by Holland & Son

104 COUNTRY LIFE « MAY 28, 2008
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Henley, whose wife’s family. the Hostes, had
owned the property since 1686. A Victorian
‘Jacobean’ front porch and knobbly carr-
stone conservatory had been added by the
architect S. S, Teulon. These characterful
additions provided a stylistic pointer when
it was decided to build a completely new
house in 1870, to accommodate a growing
family after the Prince of Wales's marriage
to Princess Alexandra of Denmark.

The new house (Fig 1) was designed by

(e sttt A. J. Humbert, an architect employed by
| S0 SR s Sy % Y

‘l : Prince Albert for farms and houses at Osborne
) and Whippingham church on the Isle of

Wight, as well as the two royal mausolea in
the groundsat Frogmore. For Sandringham,
Humbert, who was competent in most styles
if not especially inspired, devised an *Old
English’ or Jacobean manner, influenced by
places such as Blickling, as well as Teulon’s
additions to the previous house. It was exe-
cuted on the old site in red brick with stone
5—The space under the Hall gallery includes a weighing machine for arriving and departing dressings, the shell being built by Goggs
visitors, who were expected to record their weight before and after staying in the house Brothers of Swaftham. The two long main =

-

6—The grand Ballroom, designed by Col R. W. Edis in 1883. It was intended for entertaining Norfolk neighbours, tenants and staff (for whom

there was a separate entrance), as well as guests of country-house parties. The wallpaper was added by Queen Mary, who also brought the

chandeliers, made by Osler of Birmingham, from Buckingham Palace. The weapons were given to Edward VIl when he was the Prince of Wales
on his Eastern tour in 1875-76. The room is the largest in the entire house, and sports an elaborate and broad plaster barrel ceiling
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7—The Library was originally built as an American-style bowling alley in the 1870s, after one the Prince of Wales admired at Trentham, the seat
of the Duke of Sutherland. It was converted to its present use and the shelves installed in 1901. The books were supplied by Hatchards of Piccadilly

facades faced east and west, as had the previ-
ous house, the plan of which was partly repro-
duced, together with some internal features
(Fig 8). The overall external cffect was gently
asymmetrical, enlivened by gables, bay win-
dows, turrets with onion-shaped roofs and
tall, ornamental, East Anglian brick chimneys,
On the entrance front, there wasa large porte
cochere to shelter arriving guests, who pro-
ceeded into the Great Hall (Figs 3 and 5).
On the garden front, Teulon’s projecting
conservatory of darker gingerbread carrstone
was retained and made into a billiard roon.
Nexttoit, in the same style, was builta single-
storeyed ‘American’ bowling alley on the
model of one the Prince of Wales had seen
and admired at Trentham in Staffordshire,
seat of the Duke of Sutherland,
Sandringham continued to grow over
subsequent years, and these later works
greatly enhanced che composition, lending
an organic quality to the ‘Jacobean’ architec-
ture of the house, In 18835, a large single-
storeyed Ballroom (Fig 6) was added on the
south-east side of the entrance forecourt.
This has its own separate outdoor entrance

(Fig 2), an unusual feature made necessary
because, as well as house parties, it was
intended for che three annual balls given by
the Vicrorian royal family: for the neigh-
bouring gentry, for the tenant farmers on the
estate, and for the staftf and employees.

[t was designed by Col R. W. Edis, who
was a colonel in the Artises Rifles (TA). He

“The charm of Sandringham
derives from its combination of
quintessential English country
estate with special royal status’

was the architect of Marylebone and Liver-
pool Street station hotels, as well as private
houses in London and elsewhere. It deploys
the same Jacobean style as Humbert's main
block, but is handled in a livelier manner.
The visitors’ entrance incorporated stone-
work from Teulon’s demolished porch of the
old house, which had been in store awaiting
reuse. The additions of the 1880s by Edis
also included a new kitchen, drying room
and other service accommodation, but these

subsidiary buildings at the back were
demolished in 1969 as part of a domestic
re-ordering and modernisation carried out
under the direction of Flugh Casson.
When the Ballroom and new kirchen
were completed in 1885, the Prince of Wales
remarked: ‘T have, 1 think, finished all my
improvements here)' In 1891, however, a lire
damaged the roof of the main house and
destroyed 13 bedrooms, so Edis was called
back to restore the damaged pare, and also to
add a range of bachelors” bedrooms over the
bowling alley, converting it into a substan-
tial additional wing, This was also executed
in ginger-coloured stone with brick trim.
Internal fire-proofing with iron doors was
installed at the same time under the aegis
of Capt Shaw of the London Fire Brigade.
Further works were carried out follow-
ing Edward VIT's accession to cthe throne
in 1901, At that time, the bowling alley was
converted to a library (Fig 7), a change which
Queen Alexandra regretted. The old seg-
mental plaster ceiling was retained, bue fited
aak shelves were installed and a compre-
hensive cellection of contemporary books
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8 and 9—Interiors not open to the public
include the North Staircase (above). Builtin
the Georgian style, it was copied from that
in the old house. The large equestrian portrait
at the turn of the stairs is of Frederick, King
of Denmark. Also rarely seen, the Turkish Room

(right) was designed by Orientalist artist
Carl Haag, and fitted out by Holland & Son

supplied by Hatchards of Piccadilly. Electric
light was introduced in 1902 in place of gas,
which had been made at the estate’s own gas-
works at the Home Farm. The last architec-
tural embellishments were two Classical stone
porches added to the North Front and an
angle of the West Front in 1904 and 1908,
Queen Alexandra continued to occupy
Sandringham, which had been left to her
for life, after the king's death in 1910. She
hived there in rooms silted up with the pos
sessions of a lifetime, surrounded by devoted

old courtiers, and continuing to develop and
embellish the garden. A characteristic feature
is the little summer house in the Pulhamite
rockery overlooking the lake, The Queen’s
Nest, erected for her by her comptroller,
Gen Sir Dighton Probyn VC in 1904,

It was not until 1923 that George V and
Queen Mary moved into the ‘Big House’
from York Cottage in the grounds, which had
been their home when they first married
and which is now the Estate Office. Queen
Mary immediately tackled the interior with
her usual zest and taste, thinning the bric-
a-brac and taxidermy, but keeping the

vitrines of jade and Fabergé objects, many of _—
them gifts from the Tsarina of Russia, Queen > p
&

-
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10—The bay window in the Drawing Room, surrounded by Classical white marble statues by such sculptors as Mary Thorneycroft, Count

Gleichen and others. The room is a good

Alexandra's sister. Queen Mary’s own addi-
tions of miniature silver, Worcester china,
needlework, and good Georgian furniture
enhanced the ‘Edwardian’ flavour of the
house. George V himself took a keen interest
in the shoot and farms, and in retrospect, the
Norfolk estate seems perhaps even more
closely associated with him than his father.

George VI and Queen Elizabeth carried
out more work in 1938, simplifying the
Great Mall and painting the dining-room
woodwork a light green colour that Queen
Elizabeth had admired at Braemar Castle near
Balmoral in Aberdeenshire. At the same time,

the North garden was laid our by the dis-
tinguished landscape designer Sir Geoffrey

Jellicae as a splendidly scaled formal set-

piece bounded by monumental hedges.
Despite these changes, and further alter-
ations, judicious prunings and redecoration
of mainly subsidiary areas in the present reign,
Sandringham preserves its late-Victorian
character to a remarkable degree. The whole
interior was fitted up in the 18705 by Holland
& Son, the fashionable London firm that had
turnished Osborne for Queen Victoria, and
also did Marlborough House for the Prince
of Wales. Holland’s work at Sandringham,

ple of fashionable late-Victorian decoration in the French manner, with boiserie and mirrors

which is documented in its ledgers at the
V&A, was remarkably comprehensive and
included the provision of the luncheon tent
tor rayal shoots and unpacking and display-
g Queen Alexandra’s birthday presents.
The firm was responsible for not only the
furniture, from nurseries and bedrooms to
the kitchen, offices and main rooms, but also
chimneypicces, architectural joinery, orna-
mental plasterwork, ‘wainscot’, floors and
panting and papering, chintz and other
textiles. [ralso executed the Turkish Room
(Fig 9), now the ante-room to the library,
under the direction of the Bavarian-born

70




Appleton Water Tower History Album

Orientalist artist Carl Haag, who had been
court painter to the Duke of Saxe-Coburg
and Gotha and was much patronised by the
Bricish royal fimily from the 18405, [t
remains unaltered as one of the most inter-

esting historical set-pieces
at Sandringham.

‘Much of Sandringham’s

white marble stacues by Mary Thorneyeroft,
Edward Lanteri, G, G, Villar and Count
Gleichen (Fig 10). Edward Hughes' full-
lengeh poreraic of Queen Alexandra (1896)
still hangs aver the chimneypiece.

Sandringham is that many

The Drawing Room spccial atrnosphcre comes of the contents were pre-

(Fig 11) is a tour de force of
fashionable late-Vicrorian
decoration,  with white
STUCCO OTNAMENLS, CONVine-
ing French boiseric, large wall mirrors, precty
painted ceiling panels and overdoors. [es form
as two interconnected raoms was repeated
from the old house. The furnishing is
largely unchanged and is complemented by

from the fact that it has
always been loved’

sents from European royal
relations to Edward VI
and Queen Alexandra. [n
the dining room, the walls
are hung with brightly coloured Madrid
tapestries after the designs of Goya, given by
Altonso XIT of Spain in 1876, In che Small
Drawing Room, the Dresden china chan-
delier and claborate frame to the pier glass

A special feature of

(Above) 11—The Drawing Room is divided
into two, an arrangement repeated from the
old house. (Left) 12—The Ballroom Corridor
is lined with royal portraits, sporting pictures

and notable late-19th-century bronzes by
leading sculptors such as Dalou and Gilbert

were presents from Wilhelm 11 of Germany.
Two little bronze cannons in the Ballroom
were given by Napoleon 111, Maore exotic
gifts include the dinner gong—a present from
the Maharajah of Hill Tipperah to the Prince
of Wales during his Eastern tour of 1875-0.
The collection of Asian arms on the walls
of the Ballroom was broughe back from the
same tour, The latter room is the largestin
the house, 63ft long and 30ft wide, with an
claborate white-painted plaster barrel ceil-
g, In 1934, Queen Mary redecorated the
raom, replacing the original stamped leather
with wallpaper, and bringing the handsome
glass chandeliers by Osler of Birmingham
from Buckingham Palace, Even the Ball-
room Corridor holds works of art (Fig 12).

Much of Sandringham's special atmos-
phere comes from the sense of family con-
tinuity and strong personal association: the
Holland & Sons fittings and furnishings,
the royal portraits, che gifts from forcign
heads of state and relations, but, above all,
from the fact that it has always been Joved.
It was noted of Queen Alexandra thac she
was ‘really happy here”. George V called ic
*dear old Sandringham’, and George VI told
his mother. Queen Mary, °1 love the place’.
The same remains true taday.
Photographs: Will Pryce.
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(Above and below) The Duke of Edinburgh is passionate about wildlife and conservation, and has created 10 new wetlands on the estate

The Sandringham Estate

JOHN GOODALL meets
The Duke of Edinburgh
at Sandringham to discover
how the estate has changed
over the past half-century

Vital statistics

8,300 hectares of which:

® 4,070 hectares are let

® 2,560 hectares are farmed in hand
@ 1,420 hectares are woodland

FTER her accession to the
throne in 1952, The Queen
passed responsibilicy for her pri-
vate estate at Sandringham to
The Duke of Edinburgh. He has maincained
it eversince, and it is hard to think of many
individuals who have managed one area of
land for so long. It remains a place firmly
associated in the popular imagination witch
shooting and as the home of both The
Queen’s stud and the labrador kennels,

My own tour of Sandringham before
meeting The Duke of Edinburgh made
apparent che care with which the estate is
managed. Everything, from the cottages to
the hedges and gates, is meticulously kept.
Yet appearances only tell half the story. In
conversation with the Duke and The
Queen’s Agent, Marcus O’Lone, the think-
ing behind che development of the estate
is revealed. So, too, is the magnitude of
the labour involved in maincaining it.

When the Duke’s long stewardship began,
life at Sandringham was still conditioned
by the effects of the war. The estate, he
recalls, was served by a large workforee and
was relatively neglected. Even at the time,
it was apparent that there were massive
changes in store.

As mechanisation drove down the num-
ber of farm hands and the profits of farm-
ing dropped, there was inidially an effort to
encourage tourism and develop real estate.
Increased mobility stimulated demands for
access to the countryside. This led to the
designation of 250 hectares as a country park
and the creation of a visitor centre. They
now attract some 300,000 visicors a year,
[n 1977, the gardens and part of Sandring-
ham House were opened to the public. The
visitor enterprise eventually overtook farm-
ing as the main income for the estate.

There are now two caravan parks, pro-
viding a total of 450 pitches, one managed
by the Caravan Club and the other by the
Caravan and Camping Club.

The driving force behind many of the
overarching agricultural changes that have
taken place in the meantime has been—as
itstill remains—Government policy. Never-
theless, the Duke is insistent that everyone
comes with their own oftering to help shape
the estate. From the stare, his own interests
were conditioned by the conservation move-
ment. The founding president of the World
Wildlife Fund, he was particularly con-
cerned to minimise the use of toxic chemi-
cal sprays during their vogue in the 1960s and
1970s, At present, and wich the encourage-
ment of The Prince of Wales, nearly a chird
of the land is being farmed organically.

Such care has also been extended to the
wildlife. Under the direction of the Duke,
10 new wetlands have been created. The
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The boardwalks at Dersingham Bog, an area now managed by Natural England, They allow visitors to view the bog without disturbing the wildlife

estate also maintains more than 200 hec-
tares of uncultivated and wild land along
the coast, including Dersingham Bog, an
SSSI currently managed by Natural
England. A particular beneficiary of these
habitats has been the pink-footed goase.
Some 150,000 of this migratory bird return
to north Norfolk every year in the autumn,
with nearly 50,000 counted on Sandring-
ham's streteh of the coast last winter.

Sandringham, meanwhile, has always
been prized for its shooting. Much to the
credit of its gamekeepers—whaose achieve-
ment the Duke emphasises particularly—it
is one of'a handful of estates that has relied
on wild game since the beginning of the
Second World War. To encourage the native
English partridge. 160 hectares of wild-bird
cover have been established and more than
124 miles of wide field margins created.
The Duke sees shooting as an undertaking
that enriches the social life of the estate,
imvolving the community as a whole,

Perhaps the most significant cumulative
change to the estate since 1932 has been
the creation of 45 new woodlands and the
planting of more than two million trees.
In the past decade, almost 30 miles of new
hedges have also been planced.

The redundant farm Dbuildings at
Sandringam have been the object of con-
siderable investment in recent years. As the
Duke explains, these have not always been
easy to deal with, being isolated and dif-
ficult to adapt. Several of those next to
villages and roads have been developed for
residential use, and other buildings have
been adapted as workshops, offices and
a small factory for producing apple juice.

Sandringham is also in the process of
establishing a pub in the estate village of
Shernbourne. It is to occupy the building

Sandringham's extensive orchards supply fruit
for eight different flavours of apple juice

of one of the former clubs established by
Edward VII to serve che local communiry.
The king did not like pubs on the estate,
so each of the small villages—West Newton,
Appleton, Flitcham, Anmer, Wolferton and

‘For the Duke, the successful
management of Sandringham is
a matter of dynamic compromise
between its ruling triumvirate’

Shernbourne—had self~managed clubs. Wich
the decline in the number of farm labourers
and the increased numbers of ‘incomers’
and general mobility, the clubs were no
longer serving their original purpose.
Like many large estates, Sandringham
successfully markets its own produce. The
Duke evidendy takes considerable pride

and pleasure in this undertaking, which he
explained in some detail. When George VI
planted the original orchards, the intention
was to harvest them and sell them into che
market in the usual way, This turned out to
be uncconomic, and a system of *pick your
own' was initiaced. This works well, but there
is considerable wastage. After the public have
had their pick, the remaining apples are
collecred and squeezed for cheir juice. Each
variety of apple is bottled separately so that
it 15 now possible to buy cight differenc
flavours, including Cox’s and Bramley’s.
There are also 4 hectares of blackeurrants.

Perhaps the most unusual departure in
recent years has been the plantation of
a nuffiére. The Duke came across a stand at
at the Chelsea Flower Show one year that
claimed to have a system for growing
truffles, and cthought it might be fun to
have a go at Sandringham, Fle has created
asmall, half=heetare plantation. but it will
be another three years before the success
of this venture can be assessed.

For the Duke, the suceesstul management
of Sandringham is a matter of dynamic
compromise between its ruling trivmvirate:
the agent, the farm manager and che head
gamekeeper, All of these figures, he explains,
represent interests chac are in nacural con-
flict with each other, Far the estate to
operate, however, they need to come o
a working accommodation.

He is very reluctant to take any per-
sonal credit for the achievements of his
stewardship, which he actribuces entirely
to those who have worked on the estate,
Yet it is hard to imagine that Sandringham
would be che place ic is without his long
and dedicated contribution.

For more dnformation on the Sandringhan esnate,
visit wnesandringham-cstate.co.nk

73




Appleton Water Tower History Album

c.s

74




