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1. Summary

This text begins by discussing whether, due to the increasing use of small scale private
power generation in recent years, we can benefit from knowledge gained about
similar systemsinstalled years ago in the early days of the electrical supply industry.

Kipling.
It is demonstrated that the early generating equipment suffered from s
but that it was economically and practically viable
small loads required in those days.

The text continues by noting
photovoltaic cells, systems s
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2. Introduction

The use of electricity as a means of power has long been taken for granted in the UK.
It is however, easy to forget that the public supply systems that we nowadays take for
granted have not always been available.

s.womparison to our high tech modern day
ed at the turn of the century, typical of such

"It is perceived by some that the interruptions have increased following privatisation. Also that voltage
and supply stability have deteriorated.
" Implemented during the 1980s firstly the 1983 Energy Act then the 1989 Electricity Act

Page 6




Private Generation at National Trust Bateman’'s

3. Private Power Generation - Methods & Principles

In order to sensibly proceed in any study of a private generation system, it is necessary
to briefly investigate the principles and methods by which electricity can be generated.

country. These stations supply electricity for national use.
In the UK these stations are generally fuelled by one of the followt
fuel.

power generation capacity.
. Coa - Good quality cod }¢

Figure 1 - Alternative energy sources
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The above “alternative sources’ account for just approximately 6% of the national
electricity generation.

When combined, the public generation stations both conventional and alternative
produce electrical energy that satisfies approximately 98% of our national electricity

usage.

individuals or companies.

Private generation can be further divided into various types’.
1.

Standby Generation' - Where gener
supply if the public supplies fail®.
situations such as hospitals or co
endanger life or profits.

Temporary Generation - Inr,
availability of public suppfies,
serve the required load.

Heat Out

ENGINE

Fuel In

Combined Heat & Power .
Electricity Out

Figure 2 - CHP operation

' We have ignored any electricity that is imported. There are cables connecting us to the European
mainland that enable us to buy and sell electricity. This can distort figures and so it has been assumed
that on average, we buy as much as we sell.
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4. Combined Heat & Power - Where heat is required as well as electricity, it can
prove effective and economic to operate gas or oil fired engines and recover both
high & low grade heat from these for use in heating, hot water generation or other
industrial processes. The engines are also used to drive generators which supply
some or even al of the installation’s electrical requirements. CHP is used in both
large and small scale applications.

Private Generation can nowadays incorporate several of the
methods of generation. However, oil and gas are by far the mog
IS expensive to implement in a clean fashion and use of nug
nationally licensed bodies.

prime mover.

It is rare to find alternative forms of energy bei
companies (with the exception of wind power Dei
activities)".

46%

O Wasted Heat [ C effect of
B Esctricity i s gh the enwronment is

O Useftd Heat

r small private generation

jll be seen in the next section that at
time small hydroelectric private

/elopments with regard to the reduction of CO, levels’
or not modern installations could be served from

' Standbg generation is not/Atrictly included in the national output figures noted earlier. It is not used
unlessn
" Such as a modifiedTorry or car engine

" Turbines fired on gaseous fuel operating in asimilar fashion to ajet engine.

" Some experiments are being made in the industry with regards to solar energy. These are discussed
later onin the text

¥ Information derived from atypical CHP unit published output data.

V' Kioto summit, 1997. An international event held in Japan where the world’s increasing energy needs
were discussed and targets were set for the reduction of greenhouse gas emissions.
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international focus on reducing CO, emissions and fuel usage, can alternative means
of energy be developed.
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4. Private Power Generation - How it used to be at National Trust
Bateman’s

The previous section described how electricity can be generated. With the exception
of some modern methods, most of the means to generate electricity wefe avgilable to
users from the earliest days of electricity distribution and usage.

qQous work

possi ny his most fa The Jungle Book” was conceived and written.

' Geothermal, wave power, photovoltaic cells etc..
" By this, it is meant that time and energy may be wasted if a problem has been solved already by others
in the past.
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At this time the house had no
bathroom, no running water
and importantly, no
electricity.

The domestie
electricity
still gener

power statis
within

ide electric lighting
th in 1936.

pon private power generation for
e mover being a water driven turbine

extensions to the original system make it hard to
and what is more modern. However, sufficient

doove, it has been revealed that not all accounts about the
mstallatlon match-each other. Neither has much technical information been recorded
about the systems that were installed. The rest of this section describes the installation
from both an engineering and historical point of view.

' Possible deleterious effects on the environment due to damming were in this case, not relevant as the
dam was already present.
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It should be remembered that the installation was installed in 1902 - nearly 100years
ago. We would expect an unfamiliar installation, but this is not the case and it will be
seen that alot of the methods and equipment used are reassuringly familiar.

The reader will note that measurements and dimensions throughout this section of the
text are given in imperial units. This is done on purpose; the majority/Ok references
found are in such units, also the equipment when measured, proves to have been
designed without metrification in mind! It has hence been decided to use thése units
throughout to maintain continuity.

(

4.2 The System

ENERGY IN
(GRAVITATIONAL
POTENTIAL)

ELECTRICA
ENERGY

BA TERE§\> LIGHTING

FITTINGS

CHANICAL
ENERGY

TURBINE

ThIS small hydiQelectrie” power scheme was used to charge up batteries located

turbinexan any longer (discussed later).

It was evidently reliable’ and operated for many years before the introduction of a
main electricity supply from the road (approx. 1927) made the system redundant.

"Kipling tells us so in his autobiography

Page 13



Private Generation at National Trust Bateman's

4.3 Sitearrangement..

The dynamo house is situated immediately adjacent to the old mill, there being a gap
of approximately 1.5yards between the mill wall on which a water wheel is located
and the edge of the dynamo house. Both are situated immediately nexifoxthe ancient
but man made mill pond, still full, from which is supplied by two small triburitpries to
a small river, the River Dudwell, running along the base of
triburitories is called “Puck’s Stream” a name that was to be u
Kipling's later written works.

The old flour mill has
een restored in recent
yexs and is open to the
publi¢,during the summer

Is located further up the hill at a
approximately 250yards

mpxture of woodland, pasture and formal
gardens nearer the house. It was essentially
the samein 1902.

The batteries were housed in an enclosure

adjacent to the house (the actual location is
discussed later)

Bateman’s

Figure7 - Ste Plan
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4.4 PrimeMover.

The prime mover is a cast iron turbine having 14" impeller blades and being of a split
flow design'.

The turbine is capable of
delivering 4 hp and WI|| run at

FIXED GUIDE BLADES

RUNNER ON AXLE

continue, ‘as the mill pond water level
ould be fall below the turbine inlet
pi pe-entrance after just 4 hours.

is type of split flow turbine was
invented by James Thomson in 1850
and was patented as the "Vortex Water
Wheel".

The unit at Bateman's is the origina
turbine and was manufactured by
Gilbert Gilkes & Co of Kendal.

This company «ill produce such
equipment  today  athough the
Batemans' turbine is now long obsolete.
Their techpical department are able to provide further information about products that
were availableatthe time, although such information retrieval is chargeable.

Figure9- The turbinein situ.

"'Water divides around each side of the turbine and discharges down on either side of the unit.
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In 1975 the turbine was passed over to the Roya Engineers who refurbished and
reinstated it. The turbine is still operational and has since occasionally been
demonstrated to visitors.

The turbine drives a shaft which passes through the dynamo house wall. Here alarge
36" steel pulley is installed which, via a belt, drives a smaller 6” pulley on the
dynamo. The ratio between large to small pulley is approx. 3.7:1.
Applying basic pulley ratio theory means that the dynamo shaft woul grbe drive
280rpm x 3.7 = 1036rpm.

' Photos taken during the refurbishment of the turbine are able to be viewed in the Mill during the house
opening season.
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4.5 Dynamo.

The dynamo is mounted on a concrete pedestal within the dynamo house. The pedestal
shows signs of having been altered and partially recast. In fact the whole assembly
was raised by approximately 3ft some years after the origina installation due to
flooding of the Dudwell. Presumably when Kipling commissioned the ihdtallation no

val No 143327

It is a fine machine and still in
- | good condition athough it is
~ dlightly rusty due to being in a
unheated environment.
Reference to old electrica
installation bookss® reveal that
the unit was commonly used for
small scale D.C. generation at the
turn of the century. The use of
equipment  manufactured by
Crompton & Co was widespread
at this time, the company being
leaders in the field of electrical
rotating machine manufacture.

Figure 12 - The dynamo.
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Aswill be seen later, the installers of the system had close ties with Crompton & Co.

Whatever the actual popularity of Crompton & Co equipment may have been, most
contemporary illustrations shown a Crompton machine

‘Christy Bros & Middleton, Electrical
exist although much has happened to them

' The history of Christy Bros & Co is discussed briefly in section 4.12
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The main isolators were connected
to the outgoing feed, and provided
\ double pole isolation to the 110Volt
"f-v DC nominal supply. The contacts are

across the incoming
enable a degree of

It isnot possible to inspect the actual
nections without removing the
switchboard from the wall. However,
it is probable that the connection
arrangements shown in figure 16
would have been employed.

0 the top lef/of the panel was origindly filled by a voltmeter, which would
have been to the outgoing terminals, and used to monitor the regulated
voltage. The voltmeter is missing from the panel, but is still in existence, being
currently kept safely in the main house. The switchpanel was removed during the
turbine refurbishment and photographs taken at the time reveal that the voltmeter was
in fact installed at thistime. It is not clear why it was removed.
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The two central switches, athough old, are
Q&EGSTA ~ ) not contemporary with the switchpanel.

They are of a pattern commonly used
between the years 1930 and 1940 having
porcelain bases, brass screw-on face plates
and compact throw-action giitch blades

FIELD WINDING

MAIN GIRCUIT

Figure 16 - Connection of regulator**

Whi'st not ©
' d HDIYH w

- orginaNinternal lighting installation. In which
\_CcaseNt possibly oneof the only parts to have

SUrviveo
S ;
P o Rettxniag tohe main/switchpanel, all the
,huip \ent._is wounted on a hardwood
(probably tesk) back-plate. The equipment
wst have logked stunning when first
3 ed, even now it is attractive.
ortunately condensation is causing the

f_This isin fact probably older that might first be apparent. Thisis discussed in section 4.10
" A similar panel can just be made out in Figure 13.
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47 Cable.

The dynamo house is a long distance from the main house and it is evident that a
suitably strong cable was necessary to overcome the tortuous route linking the two
buildings.

In fact, an armoured cable was used upon the advice of one of Kipling's
acquaintances.

approximately % inch diameter (~10mm? in modern reckoning),
by means of rubber with a cloth serving.
The inner cores are bound together by more cloth, th

pitch. )
Kipling' s writings' tell usthat it isin fact &

as straight as possible. In
d breach the river near the mill

The rest is guesswotk & &ss cable locating equipment is used it is impossible to
accurately chart the ro
Up-terminating Wi ’

the building e assumed battery room. This cable is of the same type and
construction as the main cable. However, it is smaller'"', it is probably the cable that

' Sir William Willcocks as noted in Kipling' s autobiography.
" Refer to section 4.11
" The main supply cable would have had to been larger to overcome voltdrop over the 250yards.
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would have left the battery room (discussed later) and hence would have brought the
electrical supply into the house for termination at the main distribution point.

It must be remembered that these were early days in terms of electrical engineering.
Nevertheless, the cable and methods of its installation indicate the intense
development that had gone on since the dawn of the electrical installatighNpdustry, at
thistime only 20-30 years before.

4.8 Battery room.

Below the structure is a void
Walls within show SIgns of ha
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Assuming that this structure was
indeed the battery house, then the
supply cable would have been
terminated here, in a fashion similar
to that seen in the dynamo house. It is
probable that a switchpanel or control
board would also have been“nstalled

the batteries.

8
Eﬁﬁl-

1

{11H
L

il

Jj‘-'._

e supply voltage, which would have
reduced'.

" The regulator could have been adjusted to compensate, but this would have been very inconvenient as
it was 250 yards away!
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The tubes are al identical, being 12 in.
long and %2 in. wide. They are made of
clear glass, having a dlight bell at one end
much like a test tube. The other end is
rounded with a small aperture, thus making
the tube open at both ends.

Figure 20 - Glass tube
atube that is open at both ends?

Investigation reveals that the tubes were used
storage battery known as a * secondary cell”.

ROUNDED END

BELL END /\ :

' Who hold a great many old books!
" Gladstone & Tribe
" Responsible for development of the Plante cell.
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“elements’. The negative and positive plate had to be separated from each other in
order for the battery to operate and it is here that the glass tubes were used.

Mounted vertically and suspended on a
suitable wooden bracket, the tubes
ensured a gap of about %

installations. The cell had a

output of 2volts and was, as
be seen quite smplein it’s structure.
btained from a book dated 1909, the
illustration clearly shows the glass tubes
insitu.
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Taking a moment
to consider the cell
and it’s application
a Bateman's, the
supply voltage of

together in a single bank, an
around the sides of each cell,

have been adjusted to the correct
voltmeter would have been installed
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4.10 Internal House installation.

From the batteries, a supply cable would have been passed into the house. As has been
discussed, this cable is thought to have entered the house within the basement. There
is still an old lead sheathed armoured cable in evidence, abeit cut off within 12in. of
the entry hole.

o of - The type of installation fnstalledty within
' Batemans Would prgbably have been

Figure 25 - Old cable
entering building

through floor voids and hollow panels
then it is probable that a woode
and protect the cable.

beetha very hew form of Wigipg at the time, but such
systems becsme.commeq in about 1908 due to the
ahitity to run hangMenghs of flexible pre-armoured
cabte_throughout the” building. It leant itself to
{fishing{ through cavities and was ideal for an
existing btildiny’such as Bateman's.

nductors were still copper and insulated by

sed of convex & concave strips, wound

spirally around each other so as to interlock.

One piece of evidence that |eads one to suspect that

flexible conduit was used, is the cabling between

the switchpanel in the dynamo house and the “DIY”
) board above where the underground cable leaves

¢ the dynamo house. This interlinking piece of

_ _ _,,  cablingisinfact apiece of thisearly flexible wiring
Figure 26 >Gapping& Casing - very rusty but still intact.

' Many different types of installation were being experimented with at the time. Many fell by the
wayside, like this one.
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It is the writer’ s suspicion that this and other
items (including the switch) may have been
reclaimed from the house when the DIY
wiring was first installed.

Figure 27 - Flexible
armoured wiring®

GROUND FLOOR

o Main
SwiToM

—
A=) ()

Figure 29. It would have been unusua for  Figure 29 - Distribution board system of
i 25
wiring

' Common names for various spur connections.
" This more advanced system was the predecessor of modern sub-distribution systems.
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relatively small installations to have complex wiring systems.

Intermediate joints would have been made
using the recommended method at the time,
twisting the cores together in a certain

Joint Covered with Insulating Tape

Figure 30 - Jointing of cables®

ere used due to the fact that
such a switch installed in the

to which type may have been installed.

What ever the exact nature and type of
installation, it is certain that the wiring and
equipment would have been removed as
soon as a public supply was made available
at Bateman's, because the public supply
voltage would have been both higher and of
course, it would have been an Alternating

Figure 32 - Period Current (AC) supolyv.
lighting switches (AC) supply

' These photos are from the writers own collection of period lighting switches. Not all are as old as the
Bateman’ sinstallation.
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4.11 Kipling'saccount.

Broad statements have been made above about the involvement of Kipling himself in
the installation of the dynamo and associated equipment.

The fact that he was personally involved is well documented, although not in
conventional engineering literature.

Kipling notes,
“We got a deep-sea

ith his general contractor and the fact that
ho installed the eduction pipe.

' in front of their eyes, indicates that he enjoyed working
. It is entertaining to consider what he would make of
d installation engineers!

Kipling eve e a poem cadled “The Dynamo” it is reproduced and duly
acknowledged with thanks at the front of this text.

WHO

It is rare to find such enthusiastic accounts of the installation of electrical installations
and shows that the writer must have had a“ down to earth” nature.
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4.12 Christy Bros& Middleton.
It is not every contractor who could, at the beginning of this century take on the job of

discussed in brief here in order to gain an idea of how the electri
have been commissioned and installed at the time of the installation.

Frank had served an app
established the well kngwn €l
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The company quickly took

Experts in the Conversion of Flour Mills for ajvantage of the grOWi ng
Electric Driving market, and in 1898 were

Electric Light and Power Installations. JOI ned by a Mr William
Electric Transmission of Power. Middleton. He begawe a partner

Utilisation of Water Power.  Surveys Undertaken. and the firm be
Reports and Valuations.

Manufacturers of Improved Electric Sack Hoists
and Electric Pumps.

Electrically Heated Moisture Testers.
Electric Vehicles.
Electric Lamps and Accessories.
Heating and Cooking Apparatus.

Wircless Telegraphy.

CRERISIMEBROST SN E@ E R,
Electric Licht and Power Engineers

CHELMSFORD.

. C 9
Figure 33 - ChristyBros & Cox, the

in the installation of gmalthNq droect powehgen
to oil driven integrial combustion™engings.and tdom installations. The
business had now “expanded to Coyex mary\parts s In addition to
Bateman’s some prestigious prewises Were WwQrked in; Terling place - home of Lord
Rayleigh, Zhelmsford Hospital andRqQyal Eastern CountiegHospital to name afew.

es, generators linked

N\ these daysithe installation consisted of the initial
rewires. Henee the€ontracts all involved the careful
et onto existing decorations and building structures
okti Ng.grid wiring in mind.

Christy & Norns to maintain financial strength. The company still maintained a name
in the milling engineering business but the electrical division now concentrated on
Contracting work.

Page 32



Private Generation at National Trust Bateman’'s

Numerous acquisitions, mergers and take-overs ensued during the second half of this
century.

Frank Christy died in 1957. It is recorded® that he left money to every employee in
the company as part of his will. He and Christy family were in fact Quakers and he
had always ran the company with a Christian and fair approach.

The company eventually grew to the point where it was a major eq poner in

Country Houses, Mansions, etc. onnnned /\

FHon. E. G steans, CHL Whinelands, Terling, Fesex

BiG. Strurt, L. Sew Hinse, I--||11\-_:

fHon. A I et Wrattle Park, I

’Bngln it \‘.'L;;un.t[',,i\]: ; 0., ]1 Thar |,1]]

SRGBL fll|| H e, 10 s . Efses,

'\1an|1] |]l1 o,
1.-Gen. W Ilr

2

ary,
r.unl ||1h ..-._'”\
udy: Jn:l ]\ | ding, lis (; ‘.,.}3
= Lile"] 1 Crix, Hatfield Peverel,
E. lhdl Ih ] g ]] ] | The Elms, Chelmsford,
VE. Kevser, e, \ll TITLS 1: n Court, Reading

ateman’s. However, some
impole Hall, Hertfordshire for
S one to suspect that Kipling
risty Bros & Co on more than one
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4.13 Current Situation

The installation is obviously out of commission and isin no state to be used.
The turbl ne |tself was overhauled in 1985 by the Royal Engineers as an apprentice
S

It is therefore hoped that the equipment
protection it deserves.

That an installation such as that stalled at Bateman's is stMl i i i
remarkable However, when it j$set a he problems that beset & glneer 'nthe
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5. Private Power Generation - Modern solutionsto old problems?

Common modern methods of private generation were discussed in section 3 of this
text and it was seen that schemes such as the system installed at Bateman’s are not
these days used. Why not?

rhetoric from the industry, environmentally friendly but non-cost
schemes will never be installed.

charging equipment.
However, as a means of mains power ge

AN

Kipling's generator and battery ‘systeiy, supphing § RAmps would quickly
have been overloaded in any modermhouse)
Even if modern machinerr were~used and\_rotatiag tixbise operated at 100%
efficiency driving a geneator -me\ Retwork also at XQ0% efficiency, the systems
would sti imited to the avatable power delivexed By the mill-pond ...7.5hp !

Modern charging circuits combined

ith state of the art cells can store

large amounts of energy with just a

7 *“trickle charge” However, the cells
would eventualy run down on al but

Available the lightest load. Eventually the

Capacity dynamo would be required to serve the
load directly, which it clearly could not
do.

Required
Power :—:
———1

Figure 35 - The scales don't balance !
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We can see then, that although the energy is available for free, there is not enough of it
to enable realistic modern use. This does not necessarily preclude the use of such
hydroelectric power schemes in situations where more energy is available, but such
sites are unlikely to be available to the private individual'.

{0 conclude

This coupled with the capital cost of such an installation, leaves us sag
that such an initially attractive small generation system would not mee
modern day installation.

isincluded sunlight, because
lacked a means to efficiently

' Not many people have amounts of running water on their land far exceeding that at Bateman's.
" A process by which electrochemical action, enabled through solar energy, creates a small electrical
current.
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A photovoltaic cell comprises
mixtures of advanced compounds
(Cadmium, Selenium, Aluminium,
Arsenic, Indium amongst others),
that when exposed to sunlight,
produce an electrical_ current.
Formerly  very
converting such &

Blodk Diagram of PV System

IRLN 4 I - 2
AL loads angine-genaraior back-up [optional]  battery storage {optional]

Many initial environmental proble
cells have now been overcome, to t
as environmentally friendly.

form an integra
new building’s roof strycture.\his groduces a ve seable area (hence a high

electrical output). WhiCh Isqn exa tIy

t place
he abiNty to sepre thenwhole installathen irya building 24 hours a
cleardy a Vwerjattractive means of private power

We are still far fro
day from such sources, but I
generation

Several modern buildings have now
hbeen bpilt using such technology to
supplément public supplies (to minimise
energy costs), and it seems likely that in
e future, even domestic premises may
be able to be fitted with such systems.

At this point the cycle may have turned
full circle. The rich domestic user, may
one day be able to install a battery room,
charging equipment and a set of
photovoltaic cells on the roof, and serve
the electrical instalation within his
house from such an arrangement,

without havi y on public supplies.

This is clearly a dlightly utopian view, but it does illustrate a point - that the basic
problems relating to electrical energy supply are not new - that modern solutions may
be used to overcome these problems - but that the principles are never far from those
used by engineers of the past.
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6. Conclusions

The preceding subjects, have obviously been dealt with fairly briefly and are
extensive subjects on their own.

National Trust.

We can pay tribute however, to the ingen
of our predecessors.
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