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THE ELECTRIC TELEGRAPH
Anonymous, 1851

Hark, the warning needles click,
Hither & thither & clear and quick
Swinging lightly too and fro,
Tidings from afar they show,
While the patient watcher reads
As the apid movement leads.
He who guides their speaking play
Stands a thousand miles away.
Sing who will of Orphean lyre,
Ours the wonder working wire!
Eloquent, though all unheard,
Swiftly speeds the secret word,
Light or dark or foul or fair,
Still a messagprompt to bear:
None can read it on the way,
None its unseen transit stay,
Now it comes in sentence brief,
Now it tells of loss and grief,
Now of sorrow, now of mirth,
Now a wedding, now a birth,
Now of cunning, now of crime,
Now of trade in wane or prime
Now of safe or sunken ships,
Now the murderer outstrips,
Now it warns of failing breath,
Strikes or stays the stroke of death.
Sing who will of Orphean Lyre,
Our the wonder working wire!
Now what stirring news it brings,
Plots of emperors and kings,
Or of people grown to strength,
Rising from their knees at length;
These to win a stat&or school;
Those for flight or stronger rule.
All that nations dare or feel,
All that serves the commonweal,
All that tells of government,
On the wondrous impulse sent,
Mar ks how bol d
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Makes the widest realms unite.

It can fetters break or bind,

Foster or betray the mind,

Urge to war, incite to peace,

Toil impel, or bid it cease.
Sing who will of Orphean lyre,
Ours the wonder working wire!

Speak thevord, and think the thought,
Quick ©o6tis as with
Over d under lands or seas,
To the far antipodes.
Now oder cities
Forest now or lonely glen,
Now where busy commerce broods,
Now in wildest solitudes;
Now where Christiatemples stand,
Now in far Pagan land.
Here again as soon as gone,
Making all the earth as one.
Moscow speaks at
London reads ere noon the shock,
Seems it not a feat sublirde
Intellect hath conquerod
Sing who will of Orphean lyre,
Our the wonder working wire.
Flash all ignorance away,
Knowledge seeks the freest play;
Flash sincerity of speech,
Noblest aims to all who teach;
Flash till bigotry be dumb,
Deed instead of doctrine come,
Flash to all who truly strive,
Hopes that keep theart alive;
Flash real sentiments of worth,
Merits claims to rank with Birth,
Flash till Power shall learn the Right,
Flash till Reason conquer Might,
Flash resolve to every mind,
Manhood flash to all mankind.
Sing who will of Orphean lyre,
Our the woneer working wire.
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These verses were p bl i shed i n
ti on@hamber sds Paped¥olumelX, t
by William & Robert Chambers, Edi nburgh, 1851

PREFACE

Distant Writing is intended to be a chronology of the
growth and performanc e of all of the domestic public
telegraph companies formed in Britain from 1838 to
1868, as well as of their associated cable comgnies. In
addition, their working practices are dealt with in some
detail; as is the electrical technology that is inextricably
and unavoidably linked to their d evelopment.

The early histories of railway signalling, cipher m a-
chines, blasting machines, burglar alarms, all connected
with the electric tel egraph, are also included.

As this is the story of the telegraph companies, with the
main emphasis on the domestic companies, history, as
far as they are concerned, ends in 1870. The sulesjuent
| vlvongkng[s of the telegraphs by the Post Office and of
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post-1870 concerns such as the Exchange Telegraph
Company are not dealt with. If cove r of the heroic cable
companies of the 1860s and 1870s appears cursory that
is because they have been effectively dealt with els-
where by others more qualified.

As the writer is not an electrical engineer errors and
omissions must be allowed for in the explanations of
the principles and apparatus connected with the electric
telegraph. Corrections are most welcome.

vlwls

INTRODUCTION
Before the electric telegraph made its popular appear-
ance in the 184006s the writ

for individuals to communicate with each other over
distance. From roman times, for over eighteen hundred
years, the letter generally travelled at its best speed
overland at that of the waggon-horse.

It is difficult to imagine an age when an inky pen and a
sheet of paper were the only way messages could be
sent; when even these were rare, expasive items to
many in town and country; and that days might pass
before a thought, an order or a piece of news could
travel from a distant place, or even weeks or months if
that place were overseas.

But then, in a period of just four years, by 1850 anyone
in a large town, with the price, could write a message,
albeit a short message, on a piece of paper and have a
copy of it sent to arrive within minutes to a distance of
over five hu ndred miles.

If it was arranged properly two people could (and often

did) sit in an office in a railway st ation or a city street
and oconverseod6 over hunds-ed
tions and answers across a counter to clerks.

In the following five years that message would flow
under the seas cross continents and be one thousand
miles di stant within the hour.

This was a revolution It affected business, it affected
government, it affected news. It was a revolution that
even affected time itself. But it w as oddly peripheral to
the individual . It was an invisible revol ution, with little
or no disruption to most peopled snvironment or even
to their purse.

And it just happenedin Britain there was no central
guiding force, no political will, no tax, no regulation or
overweening administration. Instead there was a veri-
table jungle of inventors and scientists who competed
for capital to implement their ideas for someth ing that
only they unde rstood.

The electric telegraph was part of a long process of dis-
covery and development dating at least from the turn
of the century driven by academics. Scholars such
Volta, Ampere, Oersted, Schweigger, Gauss, Weber,
Steinheil, Schilling, Ohm, Wheatstone, Daniell, Faraday
and Henry (and others in many countries) all contrib-
uted elements to understanding the magical, and, so
far, unimagined , power of electri city.

Using thesediscoveries a number of inventors or rather
6adaptersd appeared,
forming it into useful ideaswith commercial utility; the

first of these O6productsd
transmit information between distant points, the ele c-

tric telegraph.

However, the grasp of even these earliest, primitive
theories relating to electricity by the inventors was
slender; only gradually did they evolve into a separate
recogni sed technical
ventedd the electric
plied combinations of several of the academic discover-
ies and patented them for their own use and profit. The

t eelry hftols of the H8wStechnBidy, & Mistbe Bafya N s

from the outset, were a dum lotd With few exceptions
they squabbled and litigated with each other ince s-
santly during the 1840s, making claims of invention
based on the flimsiest of evidence, as well as shane-
lessly parading their ignorance of science. As regards
their several claims, this work relies solely on their pa t-
ent specifications and news reports of the instance,
rather than on any partisan recollection of distant
thoughts and apparent slights by contemp oraries.

In Britain the primary academic influence was Profe s-
sor Charles Wheatstone; theoriginal inventor/adaptor
in electric telegraphy was William Fothergill Cooke.

On June 10, 183AV F Cooke and Charles Wheatstone
obtained their first patent for the electric telegraph, a
comprehensive set of claims that left few loop-holes for
any challengers. Just over thirty years later, by the
Telegraph Act, 1868, the British Parliament acquired for
the General Post Office a national network comprising
16,879 miled oé ®legayh ligei andi 2155 tedegraph sa-
tions, with the services of the 5,339 people employed in
the telegraph indu stry.

This work deals with the introduction, development
and operation of the electric telegraph in Britain in
those intervening thirty y ears. It deals briefly with the
initial stage, between 1838 and 1846, when thetwo
partners, Cooke and Wheatstone attempted - with very
limited su ccess- to introduce tel egraphy to the public.
Then follows a précis of the much-neglected period
between 1845, when organised capital was first applied ,
creating a dozen or so competitive companies that soon
consolidated into three national networks , covering the
entire country with electric communication, and 1868
when the government of the day finally appropri ated
the entire domestic telegraph system.

Periculum privatum utilitas publica!

This is therefore primarily a summary hi story of the
several joint-stock companies that constructed the
original British telegraph system without cost or risk to
the general public, their remarkable innov ations, their
systems and working practices, and their technology .
To create this nationwide system the companies ex-
pended £2,500,00( to acquire it the government even-
tually spent £12,000,000.

A History of the Telegraph Companies in Britain between 1838 and 1868
© Steven Roberts 2006 2010

taks-ng

dis-ciplini
telpegraph,



4

Distant Writing

For the fourteen years hetween 1837 and 1851 thecom-
prehensive master patent of Messrs Cookeand Wheat-
stone prevented others entering the public telegraphic
business in Britain. However, several patents for im-
proved telegraphic instruments and materials were
granted to inventive individuals in that time that were
subsequently acquired by or used to createseveral new
telegraph companies.

W F Cooke and Charles Wheatstone did not invent the
electric telegraph, and they did not claim to ; however it
might also be added gratuitously here that the United
States Patent aquired by Cooke and Wheatstone was
dated June 10, 1840 and that of S F B Morse was dated
June 20, 1840The owners of the Morse patent never
challenged this priority.

1.] COOKE AND WHEATSTONE

The patent was one of the last signed by William IV
before his niece Victoria assumed the Crown of Britain
in 1837. At this moment the country was in the throes
of its first great Railway Manig it saw the raising of
huge sums of captal for companies to connect the ma-
jor cities with each other by steam-powered railways.
The end of the French wars saw government contract
radically, its fiscal needs reduced and its need for loans,
the commonest public investment, vanished; money
was cheap. It was the advent of an era; where capital
could be raised with ease and applied to great projects
for public and private good, for gas and water utilities,
banking, insurance, even ceneteries, as well as rails.

It was not at this stage a speculative mania but primar-
ily original investment; the concerns formed b etween
1836 and 1841, by and large, survived and prospered-
although suffering considerably when the boom d e-
clined in 1840. It was into this optimistic market that
telegraphy entered.

As their first business step W F Cooke and Charles
Wheatstone established a formal partnership in a
document dated November 19, 1837 to exploit their
initial patent; such capital as was needed being raised
on their own personal and limited security. The master

English patent of June 10, 1837 was flowed by one for

Scotland on December 12, 1837 and for Ireland during
April 1838. A Mr Lancaster pu rchased a onethird share
in the Irish patent. These legal necessitiescost, in all,
£800 to secure; over fortytmesh e aver agme m
nual earnings. Cooke was to spend a similar sum on
experimental instruments and materials by 1838.

It is not useful to rehearse the tiresome arguments that
immediately ensued between Cooke and Wheatstone
regarding just about everything connected with the
details of their many patents and their respective con-
tributions; these have been effectively covered else-
where. They quarrelled endlessly. But it is necessary to
record the progress of their partnership from 1837.

Atthistime WF Cook e was styled a 06¢d
a man without any formal occup ation, in fact relying on
limited family money. Cooke had acquired a superficial
knowledge of electricity atten ding lectures in German

universities and had devised or adapted tel egraphic
apparatus. It can be fairly said that his contribution to
the partnership was managerial and promotional; he
controlled the business aspects and undertook all the
negotiations, contracting in his own name to build lines
of electric telegraph. His commitment to establishing
the telegraph, his energy and enthusiasm, if occasim-
ally misguided, was undoubted. That being so he re-
mained connected with the development of the Cooke
& Wheatstone electric telegraph system in its subse-
guent corporate phase as a companydirector until 1868.

Cooke filed no more telegraphic patents after his part-
nership with Wheatstone ended. In his later years he
used the considerable capital he acquired from the tele-
graph in mining ve ntures and lost it all.

Charles Wheatstone was one ofthe outstanding aca-
demics of the 19h Century; devoted to developing the o-
ries and practical applications in many fields of physics.

It is worth noting that Wheatstone, appa rently the shy
academic, was also partner with his brother in a flou r-
ishing musical instrument business & he had invented,
patented and continued to develop the concertinabe-
tween 1822 and 18441In the 1820s and 1830s he invest
gated an acoustic communication processthat he called
the telephoneAlways fascinated by language he used
the word microphonebefore sucha thing was perfected.
He invented a magnetic clockand the stereoscopéor
viewing stereoscopic images, as well as making man-
fold improvements and innovations in electric telegr a-
phy over forty years, including the automatictelegrapto
carry bulk traffic .

Wheatstone was the first to give credence to underwa-
ter telegraphy in 1840. In the same year he devised an
electric daisywheel printerfor the telegraph which he
perfected in 1862; and the chronoscopdor measuring
small intervals of time. In 1843 he produced the ther-
mometeitelegraphfor measuring temperature in the u p-
per atmosphere using a bdloon or within the depths of
the earth in bore-holes. The commercial value of these
innov ations seems to have escaped him.

In contrast to this naiveté he developed the Universal
telegraphfor business, domestic and personal use be-
tween 1840 and 1868 In 1856 he devised the crypto-
graph what might be termed a precursor of the Enigma
cipher machine. He invented the magneticexploderor
elegtrisc blasting machine for mining in 1860 and lat-
terly, in 15?67, simultaneously with Siemens and others,
perfected the dynamoor electric generator.

a

Wheatstone allowed his business affairs to be managed
by others, initially by his brother as William Wheat-
stone & Company, oi
certina and manufacturers of harmoniums, music sell-
ers and concertina makers dhis was paralled by his
involvement with Cooke. L atterly, after the failure of
his working relationship with him, he w aslong assog-
ated in business with the electrical engineer, Nathaniel
€ NHolhds MBeNikstrumdnf rAaker, IASgustus Stroh, and,
finally, from 187Q with Robert Sabine at the British
Telegraph Manufactory, which made his patent i n-
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struments and dynamos. From 1859 he was deeply in-
volved in establishing his Universal telegraph, recrui t-
ing many of his scientific friends in its promotion.
Wheatstone, unlike Cooke, was to die a successful and
wealthy family man.

Subsequent to the grant of the patent in 1837, the firstof

many that Cooke and Wheatstone obtained, together
and separately, the partnership constructed lines of

telegraph in its own name and granted licences to oth-

ers to use its instruments and materials. The business
had a very slow start d not least becausethe seed capital
used to build lines of wire had to be borrowed of ind i-

vid uals and banks as the partners had the most limited
means. None of these earliest lines were open to the
general public for me ssages.

On June 27, 1837, just two weeks after the grahof the
patent, W F Cooke, whilst lobbying the London & Bi r-
mingham Railway Company, was introduced to the
legendary Robert Stephensoniits engineer. Time would
show that Stephenson was impressed andwas to retain
an interest in the telegraph for the rest of his life.

The OFirstdé Telegraph

Cooke and Whvem firg telegraphiire was
tested between Euston Square station and Camden
Town station in London on the London & Birmingham
Railway, a distance of about a mile, on July 4, 1837he-
fore the ralway companyds bo#&usdd o
an experimental circuit of five loose wires alongside the
rail s and oC aeckaeaiéalsand three-needle
instruments. The circuit was, in addition, extended for

the demonstration through a total of nin eteen miles of
five wire line, made from seventy miles of copper wire,
contained i nside 0 n-built wdre-r ¢
houses at Camden. The trial
risk to demonstrate the utility of the ele ctric telegraph

to the railway. In particular it had to address a prosaic
need for railway traffic control between the two st a-
tions. The work was then inspected formally by Robert
Stephenson on July 24 and he was sufficiently m-
pressed to instruct Cooke to make a permanent crcuit
attherailway 6 s se.x pen

These early instruments o f C o avkre @nade by
Moore Brothers, church and house clock makers, of 38
Clerkenwell Close, Clerkenwell, London. There were
then three brothers Moore, Benjamin, Richard and
Josiah engaged in the clock business. The firm was also
known as John Moore & Sons.

The first nearpermanent telegrapHine was laid to
Cookebds speci fi carharyospeedwand h
vigour from Euston to Camden in a month. By August
31 five parallel thickly -varnished copper wires had
been buried underground, embedded in tar-soaked
wooden battens between the staions, and C o o k teid s
instruments replaced by Wheats t o ncerdeswpatent
five-needle or permutating telegraph that signalled the
roman alphabet and so could be worked by anyone
who could read and write , in circuit with galvanic ba t-
teries. This is customarily thought to be the first electric

telegraph line in the world .

==

It is likely that the first pair of five-needle instruments
used in August 1837 were exceptionally-large versions
for public demonstration with a diamond -shaped open
o0di al 6 -faduwireches wide and forty -two inches
tall, on a mahogany board thirty inches by forty -eight
inches, with the row of electro -magnetic coils for the
five needles protected by a box on the back,most likely
hung on a wall. There was a separate brass and mahg-
any desk-top permutating ten -key set to work the nee-
dles on the dial board. These nstruments still exist.

At some stage in the next three months the wall-
mounted displays at Euston Square and Camden Town
were replaced by very
instruments that combined the dial and a keyboard in a
compact single oak case able to sit on a desk

Wh e at s tearliest élestrical apparatus was made by
Watkins & Hill, philosophical instrument makers, of 5
Charing Cross. Subsequently, from about 1838, Cooke
& Wheatstone commissioned William Reid, of 25 Uni-
versity Street, St Pancras, to make their telegraphmod-
els and other electrical implements. Reid was to become
one of the largest telegraph manufacturers and contrac-
tors for works in Britain, and was to be associated with

Wheatstone until his death in the 1860s.

Although successfully demonstrated to the railwayd s
directors, it was deemed unnecessarily complicated.
Thée puepose ofrtlee Euston Square to Camden Town
telegraph was to signal stationary steam engines work-
ing cables to haul trains of carriages up a steep incline
before attaching locomotives for the journey to Bir-
mingham. This simple task was lost in the enthusiasm
for plans to lay electric circuits to Liverpool, Manche s-
i |tev anyl dlslyheadenmivdreythe company (as yet) had no
wals The 0 B il U oWaagdivesre tnot Preparkdetd son-
sider such huge schemes even if endorsed by Robert
Stephenson On October 12, 1837 the copany wrote to
Cooke rejecting further use of the electric telegraph.

There was a hiatus in activity. Without a powerful e n-
thusiast |ike
cult to justify the e xpenditure needed to hard-headed
capitalists whose attention was fixed on the golden calf
of the railway. But Stephenson gave the business a pe
sonal prod in another direction.

The first permanent line of et&ic telegraph in England
was completed on July 9, 1839 between the Pddington
and West Drayton stations of the Great Western Ral-
way (London-Paddington to Bristol), a distance of thir-
teen miles, having taken a year to complete and costing
h thesrailway £2,817. It was constructed at the instance of
theCompanyds
Cooke in September 1837 through Robert Stephenson,
for the rail way c¢omp a nhebne
public messages. This line used thefive-needle instru-
ments from the Euston Square experiment with gal-
vanic cells and six varnished copper wires insulated
with india -rubber fabric run wit hin a ¥ inch small-bore,
iron gas-pipe. The iron pipe was fixed six inches above
the ground, to be free of damp, on longitudinal rails
and small wooden posts, two or three feet away from
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the railway, accessed for maintenance every mile or so
by circular ir on junction boxes. Originally Cooke co n-
templated embedding the circuit wires in wooden ba t-
tens, as with the Euston Square to Camden Town line;
but 0 Mr Brunel seems incli:i
he did in all his projects, and chose iron pipes instead.

The small-bore iron pipe was made by James Rissell &
Co., patent gas tube manufacturers, 69 Upper Thames
Street, City, and Wednesbury, Staffordshire; the indi-
vidual copperwire cor es of
insulated and clothed with patented indi a-rubber-
coated cotton by Rober t 3 ondon iCaoutéhsuc
Company, of 36 King Street, City, at its mill in Totte n-
ham in the north of London .

Originally the Great Western Railway telegraph had

just two instrument stations, Paddington and West
Drayton, equipped from the outset with the famous

five-needle diamond-dial desk-top instruments . Within
a few months an intermediate instrument was inserted
at Hanwell, which could be switched in and out of the

line; the first step to creating a system. There were then
three five-needle telegraphs opeating.

| K Brunel &8s interest in
Apart from insisting on the use of iron pipe to pr otect
the circuits he left everything else to Cooke. This is

qui te unl i ke Br u n ehddexpensive,u a
involvement in his works .

Robert Stephensonés next i
fruitful and effectively o0fn

telegraph in the eyes of railway capitalists...

The secongermanent line was constructed alongside of
the short three-mile track of the London & Blackwall

Railway. This came about through the influence of
George Parker Bi dder , t he
ner of Robert Stephenson. Bidder was to be&ome, with-
out question, the most important advocate of and inve s-
tor in electric telegraphy; a critical figure in its early
development. The Blackwall telegraph opened in July
1840, the circuit being constructed in six months, cog-
ing £2,338. This railway was rope-operated with each of
the five stations having a singleneedleinstrument con-
nected to one five-dial instrument in the rope-engine
house, so as to stop and start traction. The indiarubber
insulated wires were again laid in iron tubes, this time

underground ; the railway was on a brick vi aduct for
much of its short length. The telegraph was used ini-
tially entirely for railway traffic co ntrol.

There were thirty single -needle telegraph instruments
wor king continuously from
until 10 o6clock at night

The circuit had fourt een insulated wires within the iron
tube in 440 yard sections connected by junction boxes.
As it was found vulnerable to the intrusion of moisture
aoGal vanic Roped was kept
was a 440 yard electric cable, the first ever made, po-
duced by the London Caoutchouc Company at its
works in High Road, Tottenham, north London. It had
fourteen wire cores insulated with india -rubber bound
together in cot taterp r voe vmutd g
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on to a reel When theopede r ec
was connected betweentwo section junction boxes to
maintain the circuit and the decayed wire replaced
without any disruption to traffic. This was one of the

as

A code, one hundred common phrases represented by

the movement of two or three deflections of each nee-

dle, printed on a wall -chart was quickly introduced

during 1840 to enable railway company messages to be

sens ketween the stations and to the rope-engine house;

turning it into what the plain -spe&ing George Ste-
phenson (Robertdés father) call
machineo. A second, parall el
otal kingd6 was buil't by the
Railway in 1841. The unique 440 yardo Gal vani ¢
or cable on its portable reel becamesurplus to need and
was lent to (or otherwise carried off by) Wheatstone for
submarine telegraphic experiments.

e
t €
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The successful traffic control of the London & Blackwall
Railway immediately inspired se veral other short cable-
worked lines, railway lines in long tunnels and single
track ines to adopt Cooée

rpagagement oyl limited distagcpse bt

blic me 'ssages.

& Wh

not yet for purq

W F Cooke was patrticularly keen in this period to pr o-
nibe thea usé ef the telegraph for safety and signalling
on railways. He wrote the pamphlet Telegraphic R&

WS 8, 842 aGommenldjpasobnookis

na d'ack eseegidly an single liggs, vas; dyided intq %ngs

or sections into which only one train might enter, their

movement in and out monitored electrically. He was
the first to define, and to imple ment, a traffic manage-
ment system for railways, providing for their efficient

~and safeogeratlon

| wayo ngi_n and pa

The end of the flrst rallway boom in 1841, brought

about by tightening credit and world -wide foreign
trade probl ems, had hispedr ed
Capital for the next four years was to be applied to fi n-
ishing authorised railways rather than to new projects
wi t h an unknown futur e,
utilitarian railway si gnalling.

th

hence

The trains of the 20 mile single-track line of the Yar-
mouth & Norwich Railway were controlled by Cooke &
Wheatstoneb6s telegraph from May
complex and unique arrangement using a large five-dial
railway signal instrument with single -needles, sinilar
to that on the Blackwall railway, at eachof the five sta-
tions on the line, and a separate two-needlemessage
gr%ug TBquh effﬁche tmﬁurétena]rﬁcg pf spcn 8 can-
pieied Sy5fen il igl yires, s Spasiy So the
five-dial instruments w ere soon replaced by shgle-
needle telegraphs in eries. The Yarmouth & Norwich
was absorbed into the Eastern Counties Railway.

fFoRE Qe B RPILINLRRGPOsPempd of con-

ducting wire circuits was to be used on the Blackwall,

Leeds & Manchester end Edinburgh & Glasgow rai |-
ways, as well as on the original West Drayton circuit on
the Great Western Ralway.

6w
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Pursuing their foreign interests Cooke and Wheatstone
obtained a patent in the United States on June 10, 1840
based upon their original English brevet. They then
sold a half-share to three American citizens. George
Peabody, the New York banker and philanthropist
resident in London, was party to the negotiations.

It the same year, 1840, they acquired their second Eg-
lish patent which introduced t he dial telegraphin which
the letters of the alphabet were indicated on the edge of
rotating disc, the rotation past an index being electri-
cally dictated by a mi
tion. The first dial telegraph had the disc driven by
clockwork with an electrical escapement, and used the
power of galvanic batteries to release the escagment.
Another dispensed with the clockwork, relying on
pulses of electricity to propel an index or hand around
a dial, the
an annular finger piece.

The patent of 1840 also included the first typeprinting
telegraph This had steel type fixed at the tips of petals of
a rotating brass daisy-wh e el , struck
hammer 6 to print
onto a moving p aper tape.

The earliest arrangements of the electric telegraph were
based on the railway company acquiring a licence of
the patentees and commissioning the partners to build
a line of wire at a rate per mile; requiring Cooke &

Wheatstone to purchase materials in advance of full
payment. Licences and the profit from construction

were the principle sources of income. Regarding li-
cences; he London & Blackwall were charged £100 a
mile on four miles of line; the Edinburgh & Glasgow

£100 a nile for a one mile circuit for a tunnel, and the

Yarmouth & Norwich £110 a mile for 40 miles. The
London & Croydon Railway r esisted a demand for a
£70 a mile licence; and the Manchester& Leeds rejected
outright a licence payment, although both had the tel e-
graph installed by Cooke.

In all of these negotiations on behalf of the patentees
and the subsequent project management W F Cooke
was the principal, he also engagedd independently of
Wheatstone - to manage the construction of the works
and purchase materials. Usage of the wire was at the
discretion of the railway; until 1843 this did not include
general public access.

Whilst Cooke was so active with managing and pr o-
moting the patents, with astonishing prescience on Feb-
ruary 6, 1840 Wheatstone laid before the House of
Commons® Select Commi tdpesa
for an underwater telegraph between England and
France. This comprised a cable of seven conductors
insulated with yarn sat urated with tar and protected by
iron wire. It was comprehensive; he presented the de-
sign of the cable, the @ble-making machine, a profile of
the seabed, depth soundings between Dover and Cap
Griz Nez, the machinery for laying the cable and its
installation in a barge. On August 28 and 29, 1844
Wheatstone was to be found laying an experimental
submarine cable in Swansea Bay, South WalesWith his

niat u

0capst andediabasng

by
roman apeet {

g

eye for business Cooke complained when Wheatstone
would not patent these i nnovations.

On August 21, 1842 Wheatstone gained permission of
the Waterloo Bridge Company to lay an in dia-rubber
insulated single core wire along the parapet of their
span across the Thames between the Strand and Len-
beth. By September 1842, after reassuring the bridge
company that he would make good any damage, he
had laid awi re from hi s roltegeralnga t
the parapet of Somerset House werlooking the river,

r ewhichdacked onto thé Colete, caer ttid parapat oftWa-s t
terloo Bridgeandup Wa |l ker s, Par kels0 & Co mp
foot Shot Tower at their lead works on Belvedere Road
on the far bank of the Thames. The return circuit was,
for the first ti me, owirel esso.
inserted on either bank of the river. Electric signals

i were cegupaidy rsent aeddflags raised ontthe Shot Tower
to indicate reception.

At the end of June 1843 Wheatstone demongated this

circuit and his latest dial telegraph that sent roman al-

phabet athdr #han tcadé ar cipher, to Prince Albert, the
eMQueehdsughnsarbton om the occasi

Royal Museum of Scientiflkc I nst

lege, on the terrace of Sanerset House.

Kin

The partners, despite their continual arguments, were
granted a new patent in 1842 defining a simpler, much
more economic telegraph system.

Cooke & Wheatstonef6s Telegraphi
In January 1843, Cooke renegotiated the agrement
with the Great Western Railway, extending the line a
further four miles to the more important Slough station.
The five-needle telegraph instruments were replaced by
a two-needleapparatus that used cipher; and the gas
pipe conduit was replaced by overhead suspension of
just two wires secured to glazed pottery insulators
pinned to the sides of tall poles. This arrangement of
two -needle instruments and the overhead suspension
of wires was to be 0Cooke
Syst emdé f ofifteen years - pretected by their
patents of 1838 and 1842.

Cooke had experimented with twisted copper wire
rope attached to poles on the Great Wesern line before
settling on simple, inexpensive galvanized iron wire as
the conductor. He had first used iron wire previously in
the year 1843 when the telegraph was introduced into
Ireland on the 1% mile long Dalkey branch of the Du b-
lin & Kingstown Railway. He became a member of the
Galvanized Iron Company, which was formed by C W
TRigpiplewa ytso hwer pr H W Crauf
coating iron and copper with zinc by hot dipping to
prevent corrosion. This patent was a communication
from the original inventor the French engineer, Stani s-
|l as Sorel Al t hough <call ed
galvanic or electrical process. Theironcomp any 6 s
product was thin galvanized plate for corrugating, wire

was a subsidiary item.

& Whe

ur dos

oga
mai n

Cooke reported in the press during 1843 that the gas
pipe conduit and rubber -coated copper wires had cost
£287 per mile; compared with his new system of over-
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head-suspended iron wires and pottery ins ulators at
A149 per mile, both net nof
tingencies. Insulation was considerably improved.

Wheatstone, as an academic, did not wish to engage in
the increasingly involved management of the patents;
and he also, quite probably, wished to reduce his rela-
tionship with the argumentative Cooke. On April 12,
1843 he assigned higatent rights to Cooke, exchanging
his share in any profits from licences and contracting
for making the works for a one-off royalty on every
mile of telegraph laid, on a sliding scale from £15 to
£20. The royalty payments that he received under this
agreement show the slow progress of the telggraph; in
1844 it was £444 and in 1845, when 175 new miles of
line were completed, £2,775 However in this assign-
ment he retained rights to use his latest dial instru-
ments for circuits less than one mile in length; these
were intended for domestic and other purposes.

Wheatstone also retained rights to sell licences in the
continent of Europe, excepting Austria and Russia. In
pursuit of this he commissioned F O Ward, a for mer
medi cal student at Ki ngds
abroad on January 21, 1846. Wheatstone was to have a
royalty of £3 a mile on each mile that he facilitated. It
was an abortive agreement; Ward remained in Britain
and becamewel-kk nown as a ibaaafbéar

First Public Access

On May 16, 1843, the circuit between London and
Slough was opened for messages by Cooke & Whe&
s t 0 nagdnts Thomas Ho me : ts Hirists
public telegraph service, albeit an exercise in generating
publicity. Slough was convenient for the Royal resi-
dence at Wi ndsor and the
government were soon patronising the electric tele-
graph in mutual, widely -reported, exchanges. There
were eventually six electric telegraph stations on this
early line on the Great Western Railway 6 Paddington,
Ealing, Hanwell, Southall, West Drayton and Slough.
The flat rate charge was 1s 0d for a message of any
length between any station, delivery by me ssenger or
cab was extra; there was also a 1s 0d entry fee to the
offices for mere specttors.

Q

As well as introducing the two -needle instrument for
public telegraphy in 1843 Thomas Home also an-
nounced demonstrations of what he called &rof Whed-
s t 0 n e d-mageeticaetegragin the lengthened Great
Western Railway circuits. Unlike the Cooke & Wheat-
stone two-needle instruments this indicated in dividual

letters and numbers by turning a circular dial and used
electricity produced by a rotat ing magneto device with-
out batteries of cells! At the time it was used only to
generate publicity; members of the public could send

their own messages with this device by turning a hand-
sized wheel to send pulses of electricity to move the
disc of the dial telegraph.

Thomas Home published the wholly reasonable anec-
dote that, by the telegraph, he accomplished the appa-
ent paradox of sending a message in the year 1845, and
receiving it in the year 1844. Directly after the clock had

8
Writing

struck twelve on the night of December 31 he at Pal-

¢ dingtorr sigicatled hiBbsothey at &lbugh thathe dishedo
him a happy new year; an answer was instantly re-
turned, suggesting that the wish was premature, as the
year had not yet arrived at Slough. It was to be several
years before the telegraph was to enable uniform or
mean time from east to west in the country.

The momentum for real expansion came at last in Au-
gust, 1844 when W F Cooke negotiated with the Board
of Admiralty for the erection of a long private line of
electric telegraph between Whitehall in London and the
naval headquarters at Portsmouth alongside of the
London & South -Western Railway & replacing a redun-
dant naval semaphore apparatus with Cooke & Wheat-
stoneds new Tel egr -agedeitstruSy st em
ments and overhead wires. The Admiralty were to pay
£1,200 per annum to use the circuit.As part of this deal
he obtained rights for parallel wires for railway me s-
sages and for public messages which extended over the
entire system of the London & South-Western company
0 in particular to the port city of Southampton, the
co gqtey@/ éo|the Mediterrapean Sga, and,India. Thjs, the, ¢
first long -distance circuit in Britain, opened from Nine
Elms, London through to Southampton and Gosport in
January 1845 it cost in total £24,000.The contract was
80 ubstantial that, for the first time, Cooke employed a
resSident telegraph engineer, Owen Rowland.

In February 1845 the Queends
opening of Parliament was transmitted from Nine Elms
wald Lopdpn tp Pertsmputh, at eighty -eight miles the
longest circuit then possible in England. The speech
contained 3,600 letters and took two hours to transmit,
| e iihg @te of 0P letiergamingite. s n g her
Wh e at st on alfhabet-indicating dial telegraph
was tried experimentally in this long circuit on both the
Admiralty and the public wires in 184. There was to be
acarefully-st age-di 9ed Tel egraphic
April 10, 1845 to publicise the dial telegraph. The giants
of chess Howard Staunton and Hugh Alexander Ke n-
nedy, took on ateamofs x oO0amateur 6 i-pl ayer

y

S

Che

ants playing white aienur@Ga@ds powitt,h
black, at Vauxhall, 90 miles away. Staunton happened,
coincidentally, to be <chsess cor

trated L on dwhith ddwe vasish coverage to
the exercise.The match lasted from 11.30am until 7pm,
and after forty -three moves ended in a draw. Unfort u-
nately it had to be undertaken on the two -needle appa-
ratus; at this stage of development the dial instruments
proved unreliable and were difficult to synchr onise.

For t hose inténesetdbe dr,e malie h6d wo
|l ater resulted in a victory for

In May 1845 Cooke reported to the press that, under his
management, the electric telegraph extended over the
following routes:

1. London & South-Western Raiway & for the gov-
ernment, from the Admiralty at Whitehall to
Portsmouth, 90 miles

2. London & South-Western Railway & for commer-

cial use, Nine Elms to Southampton, 77 miles
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3. London & South-Western Railway o for commer-
cial use, Southampton to Gosport, 21 miles

4. London & Dover (South Eastern Railway) - Tun-
bridge to Maidstone (single line), 15 miles

5. London & Croydon Railway (an atmasphericline), 9
miles

6. South Devon Railway 8 Exeter to Plymouth (in part
an atmospheritine), 52 miles

7. London & Blackwall Railw ay (cable), 3 miles

8. Great Western Railway - London to Slough, 18
miles

9. Yarmouth & Norwich Railway (single line), 20
miles

Cooke also noted at this time circuits he had laid be-
tween April 1843 and December 1845 alongside parts of
the Manchester & Leeds Ra i | way , t hatd-co
ham branch, the Edinburgh & Glasgow Railway, the
Dalkey branch (an atmosphericline) of the Dublin &
Kingstown Railway in Ireland, the Northampton to
Peterborough branch (single line) and the relaying of
the very first line betwee n Euston Square and Camden

of the London & Birmingham (soon to become the Lon-
don & North -Western) Railway. There were then about
250 miles of Cooke & Whedst oneds tel egr
on local licences of the patentees to the relevant railway
company control ling the route. None were contig uous.

Cooke recorded that he had provided thirty -six patent
telegraph instruments in this time.

A further 300 miles were planned to connect London,
Birmingham, Liverpool, Manchester and Hol yhead, the
ferry port for Dublin , Ireland, alongside of the tracks of
the newly amalgamated London & North -Western
Railway and its allies.

As his part of their agreement Wheatstone had succes-
fully negotiated concessions abroad, introducing their
electric telegraph into France in 1842,Germany in 1843
and Belgium in 1845, all with circuits built alongside of

railways.

On the South Devon Railway in the far west of the

country, Cooke & Wheatstone, in the autumn of 1844,
contracted to install the telegraph on its whole fifty -two

mile length at £160 per mile, linking the passenger sha-
tions. This line did not use locomotive engines but had

fixed line-si de ©6at mosphericd or
However by January 1848 atmospheric working was

used on just twenty miles; the eight pump -engine
houses initially, and to the detriment of atmospheric

operation, did not have direct access to the telegraph,

which was located in the ticket offices.

During January 1846 the Eastern Counties Railway
commissioned Cooke to install the telegraph over its
186 miles of track and 55 stations. By mid-year 180
miles of telegraph line were completed, worked by

sixty instruments. For a great many years this was the
most intense use of the electric telegraph by a railway
company, with more lines and instruments per m ile of
rail than any other. As well as for signalling it was used
extensively for public messaging. This level of innov a-
tion is remarkable in that the Eastern Counties Railway

MPGd'y s

aPthy e 9 o®nfiptafndy

was ridden with financial scandal from its beginning;
teetering on bankruptcy fo r half-a-century.

The contract for building the original Eastern Counties
Railway line, and latterly many of its subsidia ries and
branches, was let to Morton Peto. In 1846 he was &
ready a great builder and was shortly to b ecome one of
the largest contractors for public works in Britain. By
1850 onethird of all the rails in England had been con-
structed by Peto, a figure of controversy in his financial
affairs. However he was to be the saviour of the electric
telegraph in the hard times to come, and was to be ac-
tive in its development for many years.

In July 1846 the telegraphon the Eastern Counties con-
nected London with Norwich and Yarmouth, with
Ipswich in the east of the country, and most of the rail-
iOH t eatione U alsothad a <itcuit from
Ely to Peterborough which opened a connection to
Birmingham and Rugby, along the Peterborough
branch of the London & North -Western Railway, an-
ticipating the new telegraph to Live rpool. The wire on
its branch to Blackwall allowed public messages to and
from there for the first time; the London & Blackwall
Rail way Companyd6s old cir
a | omeationdof thetEasterm
Countiesd board to place
its important branches.

The instruments on the Eastern Counties were worked
by its station-masters except where business necess
tated a dedicated clerk.

During September 1845 Cooke announced the exte-
sion of the telegraph over the entire system of the South
Eastern Railway. For the first time the works over the
124 miles of its main line from London to Dover and all
of its branches were undertaken by an independent
contractor commissioned by the railway company, W T
Henley, not by Cooke, and completed in July 1846. This
was Co o kmajosconltractsas sole manager of the
Cooke & Wheatstone patents. To continue with the ex-
pansion of telegraphy a large capital was needed.

The Railway Connection

As can be seenall of the small number of lines of tele-
graph the
ways, where the rights of way between centres of popu-

i lationpvermalreadyfuder sirgle awne rshgp.n .

Of these lines, the long city-to-city circuit alon gside of
the London & South-Western Railway was the most
vital, demonstrating to the public t he importance of the
electric telegraph. Of the others, most used the tek-
graph for traffic control, either for single line working
or because they did not use locomotive engines at all
and required signals to stop and start stationary en-
gines. As noted, the Bladkwall railway was worked by
cable and the Croydon, South Devon and Dalkey lines
used the so-called atmaspheric system, the trains being
drawn by a piston in a vacuum tube between the rails
with large line -side air pumps (a process that George
Sttphens on aci dly dubbed o0a
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Table 1

Growth of the Railways 1800 -1850
Knightds Cyclopaedi a

Year Acts of Miles Miles
Parliament Authorised Open

By 1840 299 3,000 1,100

1841 19 14

1842 22 67

1843 24 91

184 48 797

1845 120 2,888

1846 270 4,790

1847 184 1,668

1848 83 300

1849 85 c50

1850 30 c50

Total 1,140 13,700 6,621

Each line of railway required an authori sing Act of the
British Parliament, not just in establishing the concern
but for every branch and alteration.

There had been a Little Mania for railway building in
1836 as well as the great speculative Mania throughout
1845 and 1846, which required the debating of 574 Acts
of Parliament to create new railway comp anies.

Such public access to the electric telegraph as xsted
between 1841 and 1844 was confined to offices within a
very limited number of railway stations, with no inte r-
connecting or long-distance traffic or common tariff.
Public use of the telegraph was, in fact, scarcely consd-
ered in that period.

The intimate connection between railway companies
and the electric telegraph was established almost m-
mediately the Cooke & Wheatstone patent was granted
and continued for the next thirty years. The railway
connedion was for the most part i nvisible to the public
and, perhaps surprisingly, also to the government. The
owners of the telegraph line, whether Cooke & Wheat-
stone or their corporate successors, through this co-
operation had the immense advantage of havingto deal
with one landholder, the railway company.

Not that this connection was straightforward: for by
1867 there were to be 476 different railway companies
in the three kingdoms (the maximum achieved in Bri t-
ain and Ireland), each company having been debaed
and authorised by Parliament, owning 14,247 miles of
rails; frequently merging and floating -off subsidiaries.

The competitors to Cooke & Wheatstone that appeared
once their patents expired had to find other ways to
connect populations.

Unlike in the United States or in wilder parts of Europe
there were no major crosscountry telegraph lines. The
telegraph in Britain was to follow the rails, the roads
and, eventually, the canals to connect cties. Also unlike

in the United Stat es-to-pdientg
telegraphic concerns 0 in Britain the overwhelming
majority of the several enterprises that were soon to be

created to develop domestic telegraphy were, or at least
intended to be, 6national & in c

1 §.ibek Abroad

On May 25, 1845 Cooke & Whatstone opened the first
electric telegraph line in the Netherlands along the ini-
tial nineteen kilome tre section of the Hollandsche 1Jzeren
SpoorwegmaatschapgiHolland Railway Company) be-
tween Amsterdam and Haarlem. The two-wire over-
head circuit was to use Wheat st oneds
rather than the needle apparatus. It was operated in
cooperation with Eduard Wenckebach, an Amsterdam
instrument maker. On December 19, 1847 Wenckebach
obtained a second concession, for a line between An-
sterdam and Den Helder, but chose to use his own in-
struments. He was to become director of the Dutch
g o v e r n rnrgketekbgraafin 1852.

The Cooke & Wheatstone two-needle system was the

initial public telegraph in Belgium. A patent, based on

the partner s d ms$ had been otaimed ons h c | a
Oct ober 28, 1840 with the assis
academic friend Adolphe Quetelet, the director of

| 8O0Obser vatio iBrussels.Rlheg partrers, with

Quet el estartes eventually obtained a twenty-one

year concession ofthe Belgian government on Decem-

ber 23, 1845 to erect and work a line of electric teé-

graph alongside of the g-over nme
werp railway. This was to be completed by their su c-

cessors in the following year.

di al t

2] THE ELECTRIC TELEGRAPH COM PANY

On September 7, 1845a syndicate led by the Ricardo
family of City merchants projected a joint-stock com-
pany to purchase all the patents Cooke and Wheatstone
had obtained to date and to provide capital for their
more effective working , particularly to gai n an income
from public messages through a national network of

telegraph lines. This created The Electric Telegraph @o
pany 0 the first joint -stock concern in the world in-
tended to unite a country with a network of electric
communications. It had a short life of just over twenty -
five years. In that time it united electrically not just the

entire country but also, with its corporate allies,
reachedthe extremes of eanpire.

Lords of lightning we, by land or wave
The mystic agent seeg us as our slave

The first Board of Directors of the Electric Telegraph
Company comprised John Lewis Ricardo, the chairman,
Samson Ricardg brother and business partner of J L
Ricardo, William Fothergill Cooke, George Parker Bid-
der and Richard Till. These five were also the largest
shareholders in the company, and were to stay in post
for over ten years.

Cooke had agreed, prior to the establishment of the

0 \w8mp&ny, tb fntihce 3B Expahdion of the telegraph by

assigning the majority of his patent rights to J L Ricardo
and G P Bidder. Thi s assignmer
share at A60,000 and Bidderdés a
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Cookeds
ferred all their rights in the patents to the Company by
an indenture or contract dated August 5, 1846.

Table 2

Value of Cooke
According to W F Cooke in 1855

The business acquired by the Electric Telegraph Con-
pany consisted of twelve domestic and foreign patents,
Cookeds tel egraph contract
contracts and the materials on hand for future works.

The & Whea

Paid by the Company 150,000
Less unrealised contract 8,600
£ 141,400
To Wheatstone 30,000
To Lancaster for Irish rights 5,217
To Materials and for other rights 10,117
To Cooke
In Cash immediately 2,566
In Cash by future profits 48,000
In 1,820 shares each of
£100, at £25 paid 45,500
£ 141,400
As can be seen Cooke received £50,000 and Wheatste
A30,000 in cash. Coshaesdosld a

not be sold for several years and he was obligated to
the Company to pay the balance of calls, £75 per share.

Wheatstone was paid £20,000 in commutation of his
royalty rights and £10,000 for his share in the Scdtish,
Irish and Belgian patents.

Regarding the directors; the firm of J & S Ricardo &
Company of 11 Angel Court, Bank, were originally

merchants in the Spanish trade, but in the 1840s and
1850s had become deeply engaged in financial and -
litical affairs; inve sting in foreign stocks and railways.

Richard Till, a lawyer, of Guil dhall Buildings, City, had

been Secretary of the London & Birmingham Railway
and was to have a similar role in many of the railway

concerns that G P Bidder had nfluence in.

Whilst W F Cooke had become a skilled user of the
public press, the Company released very little inform a-
tion over and above its very modest legal requirements.
After 1849 it resisted all enquiries by outsiders as to its
business; such information as became available vas
through government returns (which it completed only
sporadically), from its competitors and from its assoc i-
ates. The Company proved to be a remarkably secretive
concern. So much so that when the government took
over in 1868 the board of directors, apparently, ordered
the destruction of all of its historic documents, records
and files. This accounts in someway for this work.

The new Company adopted as its motto the curious
Latin sentiment Ne tentes, aut perficd which very

|l oosely tr aaeelioart edso arso tdo stur y
tried, tried hard for twenty years; it succeeded and was
well rewarded for that success.

mi n o r iTheythrea partnérd Bansd 0 ¢ .

ts

L d ich[alrman

Just at the moment of t Ipe
tember 1845 S F B Morse arrived in London from Amer-
ica. He was, naively, allowed to inspect the Paddington
line and the long line to Portsmouth. In October and
November 1845 Morse also contrived to examine the
Il ine worked with
Ha@rfe® Gusd Anbtérdam enstise Netherlands before
going on to Paris to view the government circuits there.
He sped back to New York with the advances he had
found in Europe regarding the ir far superior electro-
gagnets, yermead ison wirgspapd casamic énsulatarg;
incorporating them wi t h Al fred Vail
clumsy apparatus into a patent for what was to become
the well-known American telegraphn April 1846 in his
own name.

The proprietors of the Electric Telegraph Company
obtained an Act of Parliament on June 18, 1846 to raise
the considerable joint-stock capital of £600,000 in £10
shares (on which only one-quarter, £25 per share, was
to be paid-up immediately) to buy out the pa tent rights
of both Cooke and Wheatstone, to finance their exploi-
tation and the construction of telegraph lines across the
country, with, among other legal powers, the right to
lay wire over public property, especially railways.

ng to Robert Gr i
at this time_apd.for many years after there
were juspelght shairéhcﬁu%?gl

The Electric Telegraph
had several clauses that set a precedent for woking
electric communication; its circuits had to be open for
the sending and receiving messages by all persons
alike, without favour or precedence, subject to a prior
right of use for the service of the government, and sub-
ject to such charges and regulations as the Company
might make. However, when challenged in the Courts
for giving preference t o
newspaper over those for the
the Company rejoined successfully that 6 The Ti
paid more for securing the preference.

Accordi

It had powers to purchase patents, not just those of
Cooke and Wheatstone, which would otherwise have
been illegal under the ancient Acts for preventing m o-
nopolies in trade. Unusually the Act allowe d the Com-
pany to apply to the government to have the duration

of its patents extended over the usual fourteen years.
The Courts |l ater rejected
extend these monopoly rights.

The Act also indemnified the Company against the neg-
ligence and carelessness of its officers andraployees in
the transmission and receipt of public messages. This
indemnity against the results of errors in messaging
was periodically challenged in the Courts; to no avail.

The Electric company and its competitors were careful
in ensuring that all messages were sent on forms that
spelt out their legal protection, and that they all o ffered
insurance against lossd at extra cost.

- PolvesdnRrg ivert th protect the works from vanda I-
afally remoge; destroy s hal |

i sm: ot hat i f
or damage any electric telegraph, or any wire, standard
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or apparatus, or other part of such telegraph shall be
guilty of a mi sdemeanwergof 6
detention extended not just to the police but to com-
pany officials and employees, to railway company em-
ployees and to any passerby called upon to assist these
individuals. The | egal i
led in January 1854 to three men being jailed for six
months with hard -labour for cutting the wires at Wigan
in Lancashire.

Table 3

The Telegraph and the Railways in 1846
Miles of Telegraph Line in Operation
Compiled by Henry Tuck for

The Rail way Sharehol de
Company Miles
South Eastern Railway 124
Great Western Railway 18
London & South Western Railway 94
Midland Railway 251
Eastern Counties Railway 169
York & North Midland Railway 106
Norfolk Railway 58
York & Newcastle Railway 103
London & Croydon Railway 10*
London & North Western Railway
(Wolverton to Peterborough) 54*
London & Blackwall Railway 4*
Sheffield & Manchester Railway 3*
Preston & Wyre Railway 20*
South Devon Railway 15*
Eastern Union Railway 16*
North British Railway 2*
TOTAL 1,048

* The telegraph used for railway signalling only

The year 1846 was the first year of operation of the Ele-
tric Telegraph Company: only eight of the sixteen rai I-
way companies contracted offered public telegraphy

and these in isolated local networks. There were as yet
no circuits from London to the cities in the north or

west of Britain, only to the south and east.

The government insisted that the Company be obliged
to grant a licence to anyone named by the Privy Coun-
cil of Ministers to construct and use a telegraph for off i-
cial service. In addition every telegraph line had to be
open oOat al | reasonabl e ti
intelligence for the government, and such messages had
to have priority over all others, even to the extent of
stopping other traf fic. In emergency any one of the Se-
retaries of State, the most senior government ministers,
could take possession o€®&-
graph system for one week, and on a weekby-week
basis subsequently, paying the Company the average
weekly earnin gs for such seizure. When the Home Se-
retary implemented the latter requirement in 1848 du r-
ing the Chartist emergency the charges were such as to
give the government second-thoughts about using the
powers again.
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From its commencement it intended to be a national
T tergerpesg, eannectisgahe mdjor cjiies and towns of the
country by electric telegraph. After absorbing the orig i-
nal line to Southampton, the first long circuit it co n-
structed was north alongside of the railway from Lo n-

r pdoretb theé mapjon maaufactdimg teweh efnBarainyteaom,r 6

which it completed in mid -1847. This line was conth-
ued north to reach the industrial city of Manchester on
November 14, 1847.

As with the partnership t
was to be derived from granting | icences for use of he
patents and from erecting lines; however in addition it
anticipated substantial revenues from working public
telegraphs, sending and receiving messages natim-
8 sWidg. hatwas an angjcipation only slowly fulfilled.
Premises
On its foundation in 1846 the Electric Telegraph Com-
pany had no operational model to follow. Its initial
inclination was to have a large office central to the
whole of London. In accord with this, by the su mmer of
that year it had, i n
tial house at 345Strand 0 just vacated by the Candidate
Life Assurance Company, which had prev iously been
the home of t he 06 Coaper and ofd
Hodsol I & Stirlingds
Telegraph Officelt was three windows broad, of four
floors, and was located on the north side of the street,
midway between Wellington Street and Catherine
Street, almost opposite the new Waterloo Bridge. Cooke
planned to connect 345 Strandto the lines emanating
out from the railway termini, hence to the rest of the
country. For the next three years this was to be W F
Cookeds London residence,
home being at Elliott Hill, Blackheath.

The first general meeting of the proprietors was held at
345 Strand on June 20, 1846. John Kymednr, was then
the company secretary pro.tem

At the same time in the summer of 1846 the Company
took a
Church Row, Limehouse, adjacent to the London &
Blackwall Railway and the Thames river. This was to be
its Electric Telegraph Bpotfor heavy stores, wire, poles
and ironwork. It was initially under the superinte n-
dence of Philip Woodrow, but by the end of the year he
had been replaced by Isaac Hitchett. The Depot was
narrowly saved from destruction by fire on October 29,
1846 when the adjacent, very large cooperage of James

me YVilsory Gpidon & gempany ih GhyrehiRgwswag umt o f

down; the staff of the Blackwall Railway having quickly
summoned the
would like to believe, by telegraph...

As wel | as W F Cookeds

he

Blectnidk .

| e as e (barél-ma k & rgdidpae 220 s

Cor

W Fn-Cooked

even

Thi

0-0 0 MS

i nsur amgnes-onempani e

y <

hedaGaempainyed sc emMpgdny de&dretaryds

of fice, t he directorsbo
0shopdé with -glasslwandogvefor thd tal e-e
graph office, with public and private doorways. There
was also a model room to demonstrate the many in-
struments that then existed for telegraphy; including an
acoustic or bell telegraph devised by Wheatstone, in-
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ventions by its own engineers and by other patentees, Syston to Peterborough 40

as well as instruments that printed both code and let- 1847- Leeds & Bradford 15

ters of the alphabet. Until 1847 there was little real pub- 1847- Manchester & Leeds 61

lic business asW F Cooke was caicentrating on the 1847- York & North Midland

negotiation of wayleaves and the construction of lines Hull to Burlington 27

along the railways. 184708 York, Newcastle & Berwick 60

1847- South Devon extension 27
Table 4 1847- London & North -Western
) . London to Rugby 821
The.TeIegraph and the. Ralllways in 1847 Rugby to Newton 111 %
Miles of Telegraph Line in Operation Liverpool to Manchester 31 1%
Compiled by TheCi v i | Engineer & Afchi teér&vﬂe?ocﬂegté‘rrnal 30 %
January 1848 1847- Southampton & Dorchester 60

1839- Great Western 1847- Midland
London to Slough 19 miles Bristol to Birmingham 90Ya

1842- London & Blackwall 5 1847- Edinburgh & Glasgow 46

1844- Yarmouth & Norwich 20 TOTAL 1,765

1845- London & South -Western 99 ] ) )

1845- Eastern Counties Prior to 1845 less Fhan 45 miles of electric telggrgph had
London to Colchester 51 been gmstructgd, in 1845, 500.m|Ies were laid; in 1846,

London to Cambridge 88 600 miles and in 1847, 1,000 miles.

Hertford branch 7

Ely & Peterborough branch 29 By the end of 1847 the Company opened a fine Subscrp-
Thames Junction branch 3 tion Newsroomopposite of its West End office, upstairs

1845- South Eastern at 142 Strand, o0a spacious and
London to Dover 88 floor, in the most central part of the Strand, consisting
Ramsgate branch 30 of four rooms (one of which was 24 feet by 20 feet),

Margate branch 4 lighted wi t h gas and having a fine
Maidsto ne branch 10 premi ses had been built in 183

1846  Tunbridge Wells branch 6 Head Coffee House & Hoteld. The
Bricklayersdo Armé6 branclh gyopfrontatground level, occupied by John Chapman,

1847  Deal branch 9 an impecunious publisher, with two wide doors at e i-

1845- Norfolk Railway ther side, and of five storeys. It was a full storey higher

1847  Norfolk to Brandon 38 than the rest of the houses. In 1848 a separat€lock De-

Lowestoft branch 10 partmentwas also based at 142 Strand. It ghibited there
Dereham branch 13 electric 6masterd clocks to Bai

1846- Midland Counties public at £16 16s, with extra ©6écompani ond
Rugby to Derby 49 nected electrically, at £10 10s each.

Birmingham to Derby 41 . . .

Derby to Normanton 73 Thg Strf';md, the main thoroughfare. in the retail and
Nottingham to Lincoln a1 r_eS|de_nt|aI West End, b_etwgen_ the City, the heart of the
Sheffield branch 5 financial and commercial district and Wes_tmlr_lster_, the_

1846- York & North Midland 23 centre of government, wasncalled by Be_njamln Disraeli _
York to Scarborough branch 43 at the time 6the first street i

1846- Hull & Selby 40 The Company also intended to manufacture instr u-

1846- York & Newcastle 84 ments to Cooke & Wheatstoneds
Durham branch 2 Bai nds el ect rinstwmemt IDepartmentwasT h e
Sunderland branch 5 located in two temporary worksho ps at 25% Baverie
Shields branch 8 Street, Fleet Street, London, under the management of
Richmond branch 9 Nathaniel John Holmes, and functioned from 1846 until

1845- Sheffield & Manchester October 1849. To produce the clocks it used for a period
Summit Tunnel 2 Bai nds original Electrio Clock

1846- South Devon 20 burgh, Scatland.

1845- London, Brighton & South Coast On May 29, 1847, the Electric opened a public exhib
London to Croydon 8 tion at the Royal Polytechnic Institution, 309 Regent

1846- Preston & Wyre Street, London, featuring its electric clocks, needle teke-

Preston to Fleetwood 20 graph, printing and writing apparatus and alarms. The

1846- Eastern Union _ 17 display ran for six months, entry was 1s 0d.

1846- London & North -Western Railway ) . )
Wolverton to Peterborough 57 With the sole exception of the recently completed cir-

1847- Midland cuits on the South Eastern conpany (London to Dover,
the seaport for France), an eception that was to have
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considerable consequences, the railway companies
agreed to transfer their rights and leaseswith Cooke &
Wheatstone to the new concern. Although the Com-
pany immediately adve rtised the lease of rights to third
parties none were granted for public telegr aphy.

The year turned out not a good one to launch a new
concern. It was promoted in the middl e of the great
twelve -month Railway Mania in Britain that took hu n-
dreds of millions out of the economy for a massive
burst of speculative investment, most of it found on
credit. Like the house of cards falling, this was to be
followed by a money panic in t he City of London as
common commercial credit dried -up; then by a food
panic as the corn import trade was affected by the fail-
ure of credit and by the Europe-wide d estruction of the
potato crop through disease. All this was compounded
by revolutionary unre st in France, Belgium and the
German states in 1848, damaging continental trade. To
cap it all the United States mounted an unprovoked
invasion of Mexico disrupting Atlantic commerce with
both countries. The five years between 1845 and 1850
were to be some of the most difficult for trade and
business in the century, and it was to be so for the new
Electric Telegraph Company.

But there was a slow recovery. The strength of the Brit-
ish economy was such that it survived the Railway M a-
nia, the money and the food panics with relative ease;
although the reliance in Ireland on the potato crop was
devastating to its popuh-at
omy. The emergence of Louis Napoleon in 1848 and the
subsequent creation of the Seond Empire in France in
1852 stabilsed the rest of Europe and restored eo-
nomic harmony. The American war on Mexico was as
short as it was brutal and its immediate effects on trade
were equally brief. This stabilisation was assisted by the
economic impact of immense new gold imports into
Europe from California and Austr alia.

The Channel Cable of 1847

The engineer Charles West had laid an experimental
underwater tel egraph cable for the Admiralty ; one mile
between the Royal Clarence Dockyard and the Admi-
ral ds House atbouPio duneslBd6 Basdd
on this success heand his partner, W J Taylor, obtained
on January 9, 184 permission from the Admiralty to
lay telegraph cables from England to France and from
Holyhead to Dublin . They followed this, with the sup-
port of the famous novelist Charles Dickens and the
engineer Joseph Paxton, by obtaining authority from
Paris to land a cable in France on April 9 in that year.

In possession ofall of these permissions West and Tay-
lor approached the Electric Telegraph Company in De-
cember 1846 with an offer to construct and to lease
them a four-core cable insulaed with india-rubber, an
intermediate cover of cotton cloth impregnated with

shellac, protected with plaited iron wire , to extend from
Dover in England to Calais in France. The offer was
based on an annual lease of 15% on the value of the
cable, £6,000, for twentyone years. The Company
would work the cable to the Calais shore, where the
French télégrapheaérienwould take the messages on-

ward. West and the Company eventually came to
agreementon October 7, 1847.

The Electric in agreeing these terms had to negofate a
wayleave of the South Eastern Ralway who, of all the
existing Cooke & Wheatstone licensees, had refused to
surrender their line side circuits to the Co mpany. The
negotiations with the railway were prolonged; it looked
at an alternative underground circuit and then at an
overhead circuit along the London, Brighton & South
Coast Ralway to Folkestone. The telegraph company
had over-extended its capital and prevaricated; another
concern stepped in and acquired a monopoly conces-
sion of the French govemment. The opportunity to use
tried and tested technology to create the first long un-
derw ater telegraph cable was lost.

Charles West, ever nerveless, approached the Imperial
government in Paris on December 5, 1858 with are-
quest to renew his permission to land telegraph cables
in France. He was politely r ejected.

Survival

The Electric TelegraphCompany ds fir st
ones of negotiation and construction; making deals for
acces rights or wayleaves, building overhead lines,
training and employing clerks, and opening stations, as
well as promoting the new medium to the public. A
great deal of money was expended in a short time; but
revenues grew slowly. Only in 1849 when the skeleton
of the national network was completed could the tele-

BraptR Said th Beddcure'aSd bisess6 s eco

By 1850 there was a new energy and a new confidence
about that Britain in pa rticular benefited from. It was
from this year that the electric telegraph grew in mani-
fold degrees.

W F Cooke was elected to the first board of directors of
the Electric Telegraph Company and remained with it

until the end. In the earliest years of the Company he
was effectively the managing director and implemented
its initial bur st of negotiations and line-laying. But once
it was perceived that the costs of this expansion were
getting out -of-hand the board had eased Cooke, unwill-
ingly, into a less involved role by 1850.

The partnership between Cook and Wheatstone had
always been fraught and so it is no surprise to record
that Wheatstone continued his life a t Kingds
London, and played no part in its management. Al-
though he was frequently consulted by the Company in
its early years Wheatstone had no contractual arrange-
ment. He was in litigation with Ale xander Bain over the
patent for the electric clock, with whom the Company
had already come to an arrangement and made a direc-
tor; Wheatstone felt that his own employment in such
circumstanceswould be prejudicial.

Much more was to be heard of the professor and his
electrical innovations in the next twenty years. It was
through his continued input , inspiration and co-
operation with others that the Company maintained a
technical superiority , not just in Britain but worl dwide.

A History of the Telegraph Companies in Britain between 1838 and 1868
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The Companyds Patents Cooke & Wheat st ppled fuly orgyain ent s a
The Cooke & Wheatstone paents applicable in Britain England and Wales. Different patents applied in the
acquired by the Company, there were six in all, both two other kingdoms, Scotland and Ireland. This al-
joint and individual, not only covered the principle of lowed the Edinburgh & Glasgow Railway (which was
the electric telegraph in the initial master patent (al- soon to become the North British Railway) to install
though inthatthey cl ai med Oi mpr ov g meAnltesxéa nalred nBai n &6 s Cooka st Wheane nt s o]
0Oinventiond) but al so a d- ar|[gestnowmnmebdesr |dfn et & conh ntc8edbdl.e dinté-lu s& dV B
vations. Their telegraph patents subsequent to 1838 grapho, a s-needfe |ldevices Tha Gdmeany
included a range of double and single needle instru- acquired the wayleave along with
ments, dial instruments, printing instruments, circuit 1846, immediately replacing his apparatus with Cooke
Obr i dighees69detectord for Idet|er&Wheatsome tweneediEnstrumentb.r e a
age, overhead poles in ,WOOd and metal, qverhead rnsu- In 1847 the Company sued the proprietors of and even-
lators, underground wires, lead sheathing and just tually acquired the rights to |
apout everythlrrg else required to create a comprehen- publicized tel egraph, simply to suppress it; and bought
sive telegraphic system. ABy and Iarge_ Wheats~tone Littleds tele r aph p atent n 18
oignat ed ~the odelectricald elemggt .éhadaréo%éqa.rél dnemd s nm. fraoees
such 1like. W F Cooke devised Te?%gpgﬁ B'nﬁalH%an ?eos el
the methods for the malking of the line a_nd rati_onaliged part of its rEr)‘olrcy of excluding ot hers from its market.
Wheat stone®s apparcialtealit. i nt ol a ¢ omme

On the isolated circuits alongside of the South Devon
As Wt_ell as the patents of Cooke and Wheatstone the Railway the Company instal ed V
Electric Telegraph Company, between 1846 and 1850, double-index dial telegraph specifically for train control
acquired an expensive suite of other telegraphic and in 1847, Hatcher was the Compan
electrical patents, pre-existing and new, that served to chief manager.
protect its commercial interests 8 that is, preventing
others using them in alternate circui t s. The ofr el & §C ®mp a nundegrouhd telegrapleircuit was
orepeaterd of Edward Davd of laiddategn 1847 kepegth strgef foofpfhs to cqned the
ing the length of the electrical circuit, the chemical tel e- Strand offices with the SouthwWe st er n Rair-l wayds
graph of Alexander Bain of |188gWwrgsaNngERs§atign es a mar k
on treated paper, as well as several improved insulators The newspapers reported its laying during the first
for its poles, were purchased and used in its circuits, week of November 1847. It ran from the terminus of the
and oddities such as Chatrl e¢s Ldldod & Sdiith-Wesera Raihveay & NihenE¢gns, aleng
teryoé of 1847, which it did nthd Wahds®oith Rdad, ladrosseto Vauxhall Gardens,

By April 1848 the Company, in addition to Cooke &
Wh e at st o nneedlls apparatos, had installed the
Bain write r on separate electrical circuits between Lon-
don and Birmingham (112 miles) and Liverpool and
Manchester (32 miles), and a direct Bain circuit was just
about to be opened from London to Liverpool (226
miles). The Bain chemical writer was the British equiv a-
lent of the American telegraph, using a key to record
marks on a distant moving strip of paper, and was used
by the Company for vo lume traffic. These instruments
used oBain Coded6 of dots
its clerks had to learn three codes, dowle-needle, sin-
gle-needle and Bain.

an

Among the other patents acquired from Alexander Bain
was that for his Electric Clock which the Company in-
tended to manufacture and used at most of its principal
stations for time-keeping and as a publicity tool. The
spread of these remarkable timepieces was unfortu-
nately limited by the disinterest of the Electric company
in their manufacture and marketing after 1849. Bain
later bought back the clock patent.

The Co mpClookyDemartmentunder John Kymer,
was located at 142 Strand, where it had shavrooms,
wi t h wor kshops, formerly
Hanover Street, Edinburgh. In 1848 manufacture was
transferred to William Reid, the telegraph engineer, at
25 University Street, London.

I

Kennington Lane, Kennington Road, Oakley Street,
Waterloo Road, under the western foot path of Water-
|l oo Bridge, up Wel Il ingto
principal station at 345 Strand. It was laid eighteen
inches deep in threeiinch diameter cast-iron pipes,
coated inside and out with hot pitch. The pipes con-
tained two half-i nc h di ameter
tarred on the outside, each containing four copper
wires covered with cotton and waterproofed with i n-
dia-rubber. The leaden tubes as originally patented by
W K Gopke avere madq inclangths gf 4G9 and 250 yagds;
as each was joined together the eight circuits were
tested with a battery anld
vanometer.

A set of nine underground wires was also completed on
November 19, 1847 in Liverpool from the Lime Street
station of the London & North Western Railway to a

new city centre office at Exchange Buildings. They, too,
were laid in an iron tube; a set of branch circuits lead-
ing off to the docks for future use.

As has already been said, with adequate capital assured
the next four years saw a remarkable growth in connec-
tions and coverage, though not a comparable growth in
\ | dividepdg. e The Ggmnany gegntinued, {o use (Wheat-
st onedmseetdwee tel egraph,
pension systemwi t h i t s
in all of its circuits, and long -distance rights-of-way

negotiated with the railway comp anies.
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Overseas, the Electric Telegraph Company acquired of
Cooke & Wheatstone their rights in Belgium for the 30
mile overhead four -wire line between the cities of Brus-
sels, Mechelen and Antwerp alongside of the rai Iway
and opened the circuit on September 9, 1846 in their
own name. It had telegraph offices in the centres of
Brussels and Antwerp as well as at the railway stations
along the route, all equipped with the two -needle appa-
ratus. The message rate was one franc (equal to 10d) for
twenty words. Traffic, as in England was low, confined
to mercantile messages between the Brussels and Ar
werp boursesThe Campany was requested to construct
a second line in 1847 to unite Brussels and Quiévrain,
where the French telegraphs would connect, but de-
clined to do so asit believed businesswould not sustain
it. The concesion was surrendered to the Belgian gov-
ernment on September 1, 1850 and the circuit incorp o-
rated into a state telegraph monopoly.

Two years of immense effort saw the construction of
2,000 miles of line connecting sixty major cities: Lon-
don, Manchester, Glasgow, Liverpool, Edinburgh,

Leeds, Sheffield, Birmingham, Bristol, Newcastle, Hull,
Wolverhampton, Wakefield, Derby, Leicester, Norwich,

Nottingham, Portsmouth, Northampton, Bradford,

Coventry, Dover, Canterbury, Halifax, Rochdale, Mai d-
stone, Southampton, Gloucester, Cheltenham, Ya-
mouth, Cambridge, Colchester, Ipswich, York, Darlin g-
ton, Margate, Stafford, Barnsley, Hertford, Ramsgate,
Deal, Folkestone, Rotherham, Tunbridge, Winchester,
Dorchester, Peterborough, Huntingdon, Chesterfield,
Wisbeach, Lowestoft, Chelmsford, Berwick, Scarbor-
ough, Burlington, Stamford and St Ives. Another thirty

county towns were also pro
ports and seats of manufacture, and several watering

pl acesdé were in circuit.
The Electric Telegraph Cremg

vice was launched on September 1, 1847The first ad-
vertisement listing its available stations and services

appearedi n 0 The Tovember 87, 184Y. N
Making News
The transmission of the Que

of Parliament to the country by tel egraph became an
annual event frppimgl&aGetThkd
20, 1848, in distant Sydney, New South Wales, picked
up a report from London:

00n Tuesday, ( November 80,
graph was brought into active operation on a grand
scale, for the purpose of transmitting the Queen's
speechto the various large towns and cities throug hout
England and Scotland. An early copy of the Queen's
speech specially granted for the purpose, was &-
pressed from Westminster to the central station in the
Strand, and at Euston-square, both of which places it
reached by about a quater past one. The manipulators
at these stations, having touched the wires communi-
cating with every tel egraphic station throughout the
kingdom, thereby sounding a bell at each, and giving
the note of preparation, commenced throwing off in a
continuous stream along the wires, successive se-
tences of the speech. This operation ocupied from a

guarter past one to a quarter to three, on the principal
lines of telegraph, but considerably less than this - ow-
ing to the greater proficiency of the manipulators - on
the Eastern Counties and South Western. It was can-
pleted to Southampton, where a steamer was in read-
ness to express the speech to the continent, in about an
hour . o

oODuring the two hours the
1,300 miles,to 60 central towns or stations, where one
or more manipulators were occupied in deciphering the
transmitted symbols. Immediately on its arrival at Li v-
erpool, Birmingham, Rotherham, Wolverhampton,
Leeds, Wakefield, Halifax, Hull, Rochdale, Gosport,
Southampton, Dorchester, Gloucester, Leicester, Man-
chester, Nottingham, Derby, Lincoln, Sheffield, York,
Newcastle, Norwich, Edinburgh, and Glasgow, the
speech was printed and generally distributed, and the
|l ocal papers published

ol t waraphed atlthe @te of 65 letters in a minute,
or at the rate of 430 words in an hour; several of the
l ong words, such as
and Omanufacturingd6 takiag
tions being used, so that the 730 words (the exacthum-
ber contained in the speech) were, ncluding pauses
and repetitions, disposed of in 120 minutes, or two
hours. Owing to the old (Bain) telegraph between Ed-
inburgh and Glasgow having just been taken down, so
as to allow of the substitution of the new on e, the intel-
ligence had to be transmitted from Edinburgh to Gla s-
gow by train, though by this medium the speech would
reach Glasgow at four, or within two hours after its
.delivery in London. ¢
ded; oal | t he chief s e
0The | ast Queen's speech,
the present one, was transmitted is half the time, reach-

ing Norwich, 120 miles, in
anyds national Publlc se
During the previous year, in July 1846, the newspapers

recorded t he medi cal prof
memor abl e, encounter wi t h
celebrated London physician was in communic ation
with a Norwich physician, and through the agency of
e ntﬁeseleérig l?/vf?eg,hacttﬁslﬂy prtegl:r'ﬂ)ingo Bréa” |5atri1e9t
whose | ife was in dangerd.
oliﬁelg 'Mlaﬂ){e Eastern Counties Railway and was to be
just the start of a medical fascination with telegraphy,
to the extent twenty years later of having private wires

1Bedt7Wwe etnhedoet ecsBi ¢ gptalcd enc e s

Lat e in 1848, J Lewi s Ri

chairman, was able to report that its telegraphs in the
United Kingdom encompassed 150 towns from Glas-
gow in Scotland to Dorchester in south-west England,
from Yarmouth on the east coast to Liverpool on the
west coast. Its central office and five branch offices in
London employed sixty people ; each of its country of-
fices employed from two to ten clerks, excluding me s-
sengers. There were, he said, 2,060 miles of line ao-
posed of 9,800 miles of iron wire and 61,800 poles. In
London and other cities resin-insulated copper wires

were | aigddwhvhsnblron
The cost of a twenty-word message over its longest

A History of the Telegraph Companies in Britain between 1838 and 1868
© Steven Roberts 2006 2010

speec

speci al

O@amda rsrda s s n

Il ong

being

| ess

essio
t he

Thi

and

car do,

pipes un



1

7

Distant Writing

circuit, the 520 miles between London and Glasgow,
was 14s 0d. On the heavilyused circuit between Lon-
don and Liverpool a twenty -word message cost 8s 6d
(i.e. 168d and 102d, at a time when the cost of deliver-
ing a Post Office letter was 1d). The Company had a
minimum charge of 2s 6d. Its employees he categorised
as officials, clerks, mechanics, batterymen and mes-
sengers.

It is illustrative iesftofollowe
how the longest circuit between London and Glasgow
in Scotland was achieved. This necesiated alliances
with seven separate railway companies, zigzagging
across the length of the country. It followed the rails of
the London & Birmingham comp any towards the north-
westbetween those two cities, hence to thenorth-eastby
the Birmingham & Derby, by the North Midland from
Derby to Leeds, by the York & North Midland from
Leeds to York, by the York, Newcastle & Berwick to the
border town of Berwick -on-Tweed, then due north into
Scotland by the North British Railway from Be rwick to
Edinburgh and before going due westby the Edinburgh
& Glasgow Railway.

The much shorter direct route north -west to Scotland
was by way of the London & Birmingham and Gra nd
Junction lines (consolidated then as the London &
North -Western Railway), the North Union (running

from the Grand Junction to Lancaster), the Lancaster &
Carlisle and the Caledonian Railway from Carlisle to

Glasgow; just four companies! But the Caledonian re-

si st ed t havaktcéseits Wwesticaast wiresanever
got beyond Carlisle.
It was the Electric Tel egr a

tionship with the London & North -Western Railway,
the so-called Euston Empire the largest railway com-
pany in terms of capital in the world for most of the
nineteenth century, and the most profitable, which
guaranteed its success. The railway canpany, a brutally
effective concern, controlled from its head offices be-
hind the huge roman arch it erected at Euston Square in
London, almost from its creation the routes from Lo n-
don to Birmingham, Liverpool and Manchester, and,
through its allies, the main routes to Glasgow and Ed-
inburgh in Scotland, and to Holyhead, the port for Ir e-
land. Aswell aspr ovi di ng t he frefiteg
able wayleaves the ralway 6 s t o tcaripetitivea n f{
management style was to be imitated by the Electric
company during its mi ddle years.

However the connection with Euston Square was not as
simple as it might seem; in 1846 and 1847 the macta-
vellian railway company had employed Edward Hig h-
ton to develop new, patent-evading apparatus. It in-
stalled his instruments experimentally on its long si n-
gle-track branch between Northampton and Peterbor-
ough, and on its Liverpool & Manchester, Leeds &
Dewsbury and Manchester & Huddersfield subsidia r-
ies, but it went no further with Highton or his theories.

Once Cooke & Whsterapatent expireddns
1851 Highton was to go on to create the first competitor
to the Electric company. The North-Western had also
allowed John Nott to install his dial tel egraph on its

short branch between Northampton and Blisworth. But
by 1850 Euston Square had
staunchest assocate.

bec

As an example of the earliest arrangements with the
railways, t h e C o mp antnagt Gwath tleoYork &

North Midland Railway was reported as costing the

railway £24,634 for 159 miles of line by 1848. The &
rangement was rather loose; the lines had been erected
Cormpanydes rdaiifl fwiagywlst c severitssgsx cep't
tem set aside forhe El ectricds use. |
that the lines would be worked at the telegraph co m-
panyds expense and that the
once they got above a certain sum. There was no formal
agreement on this as it was said to depend on the tek-
graphic arrangements made with the railways with
which the Y&NM connected. The telegraphs at the
smallerstat i ons i n 1848 were worked
clerks,att he | arger by the te;j] egrapt
t he |l atter wor king t he rail wa
charge. The net result of this vagueness wasconfusion
regarding the money received for commercial messages

at the two sorts of station: some was paid to the rail-
wayo0s account , some to n-he
panyds accouwadsimplnkdpt by thenelerks.
The ralway 6 s sharehol ders expresse
1848at t hei Boardds handling of

A more ordered, and more typical, arrangement was
that with th e Midland Railway , with a large mil eage
centred on Derby. This concern worked its own public
telegraphs until December 4, 1847 whenoperation was
transferred to the Electric Telegraph Company. The
p hCoste ShaRangnge e, ahuipre forpgchajagdtwo-
thirds to the railway, one -third to the telegraph com-
pany; and the receipts from commercial messages were
to be divided one-quarter to the railway and three -
quarters to the telegraph company, railway messages
being free of charge The telegraph company would
find the clerks for their commercial stations and the
railway company clerks for all oth er placesit required .
The Board of Directors of the Midland Railway Com-
pany in August 1849 justified this arrangement not as a
source of profit but as a means of preventing acddents.

Public messages were in any case fewt he EIl ectri c
r a meodesin thedisst quarter of 1848 was just £160, in the
i second £200, in the third £320, and in the final quarter,
£400. htelligence in bulk, 8 n was théprincipal tra f-
fic in the first five years, supplied to the public press,
local news-rooms, stock markets, produce markets and
commercial rooms.

f
t

rev

El e

r

By November 1848 the Company had opened subscrip-
tion news-rooms in Edinburgh, Manchester, Liverpool,
Leeds, Glasgow, Hull and Newcastle, as well as Lan-
don, ofor mercantile and professional intere st s 6 .
market intelligen ce, parliamentary reports and weather
reports were made available to individual subscribers
paying 21s a year for entry. In addition to the latest

ma news subscribers were accommodated with the com-
forts of leather sofas and coffee.By 1849 the subscrmp-
tion had doubled to 42s permitting entry to all of the
Comp any 0 s-rooms.ws

News,
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Regarding private intelligence, businesses could have
the bankruptsdé [|ist, corrn
s a | (thé off-course horseracing gambling market)

betting list, dissoluti on of partnerships, Bank of Eng-
land or provincial bank returns, cattle or hay market

prices, corn or sugar advancessent to them at indivi d-
ual rates from 2s 6d to 7s 6d a mesage, less if co-
tracted for more than six months. Racing intelligence,
shipping n ews, political intelligence, judgements of law
cases, and notices of trialcould also be forwarded by
arrangement, on annual subscription .

There was great consolidation of resources in 1848; the
original plan of having a single large station in the ce n-
tre of London had proved a mi stake. The premises in
the Strand were let go and a house taken in the City, at
64 Moorgate Street, for t
and a huge public office planned for it principle source
of business - the financial and mercantile district of the
City of London. The wharf at Church Row, Limehouse,
and the instrument and clock workshops in Bo uverie
Street and in Edinburgh, were closed, along with the
Strand premises, during 1848,

h ¢

After two years of existence the Company was ableto
complete an impressive, 6 st at éeaé officédwith a
prestige public hall in the City of London 0 wi t hi n
minutes walk of the Bank of England, Stock Exchange,
Royal E x ¢ h a n(fgreshippirtg) , ahg piditstock
and private banks, assurance ofices, in the heart of
business, and not far from the Corn Exchange, Can-
mercial Rooms, Coal Exchange, and the seat of the
Manchester warehouses and colonial produce ware-
houses. @& bdilding imtansled to portray its m a-
turity in public perceptions . It was designed by Henry
Arthur Hunt, of 8 York Road, Lambeth, a surveyor and
architect much employed by Morton Peto, the railway
contractor and soon-to-be director of the Company.

lonic pilasters, supporting an entablature, simply o r-
Mma mamertted, bus it excelient styke rakdecarrying anaatchee
pediment - and in the space between them a clock, on a
plinth, havin g sunken panels, and supported at the
sides by inverted trusses - are the leading points of the
architectural arrangements, and produce a very satis-
factory effect. Above the clock, and depending at its
sides, are fruits and flowers, in high relief, exceedingly
well done. In a panel, at the upper part of the building,
are the words Central Telegraph StatiomA flight of six
steps leads to the interior of the edifice; and on entering
the Hall the visitor is struck by its novel and beautiful
effect. The spaceof ground occupied by the entire
building (exclusive of Subscribe r Rabms) is about 70
feet by 38 feet; and great praise is due the architect for
&g skl magesin whighyhg, hag granggd fis plags, so
as to give a capacious Hall for the general businessto
be transacted in, and yet to allow of space for the ut-
most freedom of access to the different rooms in which
the electric correspondence is carried ono

0The greatest length of the building is from east to
west, the shortest from north to south; and in plan the
Hall, which is in the centre of the building, is nearly a

square, being about 42 feet from east to west, and in the
pthey, direction extending the whole depth of the buil d-
ing, withinthewalls -t hat is, 32

0At the weast
crosses the hal| the first story being supported by col-
umns of the Doric order, painted in imitation of po r-
phyry, resting on plinths, in imitation gold veined ma r-
ble, carrying their proper entablature and frieze; and
the upper story by columns of the Corinthian order, the
shafts painted in imitation of sienna marble, their cap i-
tals and bases of white. These stories form capacious
galleries, having communic ation with the apartments in
which are the Electric Telegraph Machines; and to can-
~ - hect the two ends of the building, galleries, of nearly

2

So January 1, 1848saw the opening of the c o mpany|06 s

Central Telegraph Statioat F o u n d @oursir® Lothbury
opposite the Bank of England in the City of Lo ndon, at
which time it had 1,524 miles of line in use or under
construction. Althoug h tucked away up a narrow
court-yard this was an imposing buil ding, containing a
large colonnaded public hall lit by a great central sky-
light around which were two open galleries each di-
vided into six instrument com partments. Having no
conventional windows i t was lit by gas, day-and-night,
and had a basementwarm air heating apparatus.

The dllustr ated London Newsd described the grand
new premises in its issue of January 22, 1848:

0The Central St ation o fom-t h
pany, at t he eCoulinddthbufypisioma e r
of the best of the recent architectural adornments of the
City of London. 6

olts exterior, though necessarily limited in width, is

very bold in character and pictu resque in omament. A
boldly -designed doorway - the key-stone ornamented
with a head, nicely sculpted - springing from rusticated
work; above it a balcony, supported by trusses, having

the width of the first inter -columniation from the wall,
run along the northern and southern sides. These ga-
leries are supported by trusses springing from the
frieze in the respective stories. The trusses to the ypper
story are very highly enriched, and of beautiful design;
those to the lower of plainer though elegant outline.
The blank walls, running from east to west, have pila s-
ters corresponding in order to the pillars of the screens
and painted li ke them; and in the inter-columniations,
are arches springing from small pilasters attached to
the larger ones. On the south side is the entrance from
Lothbury, and the door projects somewhat into the
Hall, to allow of a room for the porter; while the gall ery

e beforeementionec: follgws the grejectipm Immediately

s gopposite the Lothbury entrance is a small doorway
leading into the Subs c r i Reoms, @nd above this
doorway is a dial clock. A contin uous rail, of light and
elegant design, runs along the lower galleries, and is
also introduced in the spaces between the cdumns at
either end, and from it spring branches for gas-lights. A
railing of plain but close pattern also bounds the upper
gal eries. 6

wreaths of flowers pendant from them; two enriched
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0The glazed windows behind|tldheowntrers sfepamr atttee asever al ra
office, called the @ranslating office§ from the body of been carefully covered with cotton and insulating m a-
the Hall. In this office all messages are transferred or terial, are enclosed in a leaden or other tube, all the n-
translated into the abbreviated code arranged by the terstices between which and the wires, are filled with
Company: but it is to be observed, that all such mes- some non-conducting substance. Thus protected, the
sages as descriptions of persons suspected oany dis- wires are safe from the action of damp; but to secure
honesty are not translated, but sent in full; only the lists the soft leaden tube from injury by pressure, when laid
of prices in corn, share, and other markets are so abbe- underground, it is enve loped in some insulating matter,
viated. o and passed through pipes of iron, buried at a safe dis-
dThe windows separate frfom|t fie8celpnheat hyst ey sugface,of the ear
fices for clerks, in communication with those e mployed As the anonymous journalist noted, the Central Tele-
at the machines atove; and who have to receive mes- graph Station then possessed thirty-six double-needle
sages, through the sliding panes before moticed, and instruments in its upper galleries for all its circuits ; each
transmit them to their fellow clerks above stairs, by the instrument had designated lines to serve. A simpler
aid of lifts, or small trays working up and down, by single-needle instrument was being introduced at this
means of cords, in square tubes. There is dift and a bell time on rural lines. In the attics o f Foundewasd Cour
in connexion with every desk. The motive power to a Bain chemical telegraph, the first so-called fast or
these lifts is given by the clerk at the desk above, who, automatic apparatus, for sending and recording bulk
on his alarm being touched, turns a winch, and elevates messagessuch as news the main traffic in 1848-50, at
the tray in an instant. As there are separatelifts to each high speed. This device was used on the busgest circuits
desk, so, of course, there are sparate tubes for each to to Liverpool and Manchester, and between the Foun-
work in.?é dersd Court and t mdonStrand of fi
00On the first story the apa rThereighty-ane housenwiresett from khe istrumenttga le
machines, are not nearly so lofty as the Corinthian pil- leries at F 0 u n d €aurs @ the basement where they
lars would seem at first sight to indicate them to be; in connected by a test boxto sixty-six line wires In 1849
fact, this story is divided into two, by a floor, whic h twenty -one subterranean line wires connected with the
does not project so far forward as the series of arh- London & North -Western Railway (corporate successor
ways, which both ornament the walls and allow of i n- to the London & Birmingham Railway) , nine wires
gress to the machineroom; and therefore a plain railing went to the Strand office, nine wires to the Eastern
is carried along to make all secure. In the machine gd- Counties Railway, nine wires to the South Eastern
leries the wires are carried along the ceilings from the Railway, nine wires to the South-Western Railway and
respective machines to the battery chanmbers and the nine wires to the Admiralty. Nine line wires were then
test box; the battery wires running east and west, and spare. These wir es were carried from the Central Sta-
the house wirego test box, north and south. The desks tion under F o u n d @oursafley and the streetsto the
and machines, which are of Cooke and Wheas t osn e p  four railway termini , to the Strand and to the Admi-
Patent, are all of polished mahogany, and are very ralty 9 at the railway the line wires emerged to become
beautifully fitted up; and there are eighteen desks, thus iron wires su spended from wooden poles.
affording accommod ation for thirty -six mgchines, in the The batteries of electric cells were located in the two
six apartments devoted to them. All the wires gre nu m- vaulted basements; each battery was lettered and num-
bered at the desks, to correspond from batteries to ma- bered, and each connecting wire was similarly ident i-
ci_nne_s, anq from machines to the test box, that the eIe’:- fied. The house and line wires were connected together
ticcircui t may be complete.o6 at the so-called testbox in the basement through two
0The west side of the buct-l dli nrgwsiosmethlicvpegs ardl mbveable brass lbapsaens a
tion of the business connected with the cities and towns bling switching to be made between the sixty-six cir-
on the North -Western lines, and also to the Great We¢- cuits. The current from each cell was about one volt.
ern; whilst the eastern side is for the service of the Eas- There were originally thirty -four galvanic batteries each
ern Counties, South—Eas.tern, and South,Western lines, either thirty -two inches or twenty inches long by five
and the Admiralty.?o inches wide. The largest battery contained twenty -four
OSupposing a message i s rr e uiCruigstankcells; thesmaller twelve tells. Aromfoar to
pool, the sender goes to the counter on the west side six 6t wefnd vy weredneeded for the longest circuit
and hands the messagewri tten out, to one of the clerks from London to Edinburgh. By 1854 the number had
there, who takes the money, and gives a receipt for it. grown to 300 much improved Daniell batteries, which
The written paper is then passed into the translating offered a constant current, in a mix of sixes, twelves
office, where it is duly transferred into the code ar- and twenty -fours.
ranged by the Company. This done, the (_:Ierk tou_ches One legacy of the Co mp a n yréngememts at Foun-
the alarm, a_nd_puts the message on thelift for Liver- der s o wihits open public hall and surroun ding
pool, which is immediately drawn up by the clerk at open apparatus spaces on the superior floorswas that
the machine, who instantly sets.to wor|.< and, in-a few instrument rooms in large offices were always known
seconds, the messages reachesitsdestit i on! 6 asTelegraph Galiges
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The complex electrical arrangements in the Central
Telegraph Station were created in 1847 and 1848 by the
station manager, Nathaniel John Holmes.

Thesecr et ary®s a offites afcthe Eheatric
Telegraph Company were located from 1848 at 64
Moorgate Street;, a very modest, plain mercantile house,
part of a long block in a new City thoroughfare made

up of offices and shops. It connected at the back with

the F o u n d @ourspliblic premises from its west side.
The offices also provided the private entrance for sub-
scribers to the City news-room. For some years John
Cuf f @isg rabrs occupied the ground floor. The
Company retained this house for its management, ac-
counting and engineering offices until 1859.

By 1860 the Central Station consisted, in addition to the
pay hall, of three instrument galleries, the clearing of-
fice,theengneer 6s staff and the

During 1848 theElectric Telegraph Company reported
that it had telegraphs completed alongside of the fol-
lowing rai lways:

South Eastern Railway

London & South -Western Railway

Hull & Selby R ailway

Darlington & York Railway

North Midland Railway

Birmingham & Derby Railway

Eastern Counties (and North-Eastern) Railway
Eastern Union Railway

Norfolk & Brandon Railway

Wolverton to Peterborough and Stamford
railway (of the London & North -Western)
South Devon Railway

Great Western Railway

In progress on the London & North -Western
Railway main lines

= =4 =4 -8 -8 -8 s s
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The South Eastern, SouthWestern, South Devon and
Great Western arrangements were made by W F Cooke
before 1846. It should be noted that with those exce-
tions the railway lines above were engineered by either
Robert Stephenson or his business partner G P Bidder.
Only parts of the various rai lway lines were wired at
this time. Incidentally, alone amongst them, the South
Eastern Railway worked its ow n public telegraphs in
connection with the Electiccompany ds ci r c

Lines in the north -east of England, an area of important
mines and industry, were just being negotiated during
1848. That left very large areas to the west and north
west that had no prospect of telegraphy even in 1850,
and so open to competition. With the exception of Ply-
mouth, Exeter, Bath, Oxford, Chatham, Preston and
Brighton, all towns over one hundred thousand in
population were in circuit. The first four were all on the
lines of the Great Western Railway and its associates.

Developing its first underground circuits of 184 7 in
London to connect all of its long-lines, a network of
small, 3-inch diameter socket-ended castiron pipes for
lead-sheathed, tar-insulated copper wires was laid by
the Company in 1848 from F o u n d @ours Bothbury ,

ui

under the street footpaths. These ledto a new telegraph
station in the General Post Office in St Martin®-le-
Grand and to the Co mp a mgwddffice at 448 Strand

ardt c~,tc§the London Bridge station of the South Eastern Rai-

way; to the new Waterloo Bridge station of the London
& South-Western railway which replaced its old term i-
nal at Nine Elms; and under Hyde Park to Paddington,
terminus of the Great Western Railway. A cheaper
earthenware pipe was laid beneath the Park. In 1848
connection f r om F o u n d eto thed vitalG grofit -t
generating circuits to Birmingham and the north of
England was made through its subterranean Padding-
ton cable, then by overhead wires along the Great
Western Railway and the short West London Railway
at Kensal Green on the western outskirts of the me-
tropolis to join the rails of the London & North -Western
Railway at Willesden Junction. Freeman Roe, awell -

"€ Kriown"ald€ldrg? sscale plumbing engineer used to lay-

ing iron piping, of 69 Strand, contracted to lay all the
subterranean cables in Landon.

The telegraph office at the immense premises of the
General Post Office in London was installed at official
request to give the department notice of the arrivals
and departures of foreign and colonial mail on ships at
the ports of Dover, Southampton, Liverpool and Fal-
mouth, and to give orders to post-masters and other
postal officials throughout the cou ntry. It was also open
for public message business.

Expanding the underground network furth er in 1849
the Company laid another 3-inch pipe from Lothbury

under the footpaths to the Shoreditch station of the
Eastern Counties Railway for the city of Norwich and

agricultural East Anglia . This, apparently, contained
the first telegraph cable insulated with the newly -
discovered resin gutta-perchalater in the same year the
underground iron conduits and resin-insulated wires
were extended to the Euston Squareterminus station of
the London & North -Western Railway, and in 1850 to
the temporary Kings Cross station at Maiden Lane of
the newly -opened Great Northern Railway. This latter
connection was eventually to gi ve a new, shorter route
to the north-east of England, although the railway was
violently opposed by the North -Western company.

Another direct point-to-point two-needle circuit was

t sadded to its busiestlines between London, Birmingham

and Manchester, completed in January 1849 in addition
to its existing one and its Bain line.

The Electricbds first
1849 whenit extended its line at Kingston -upon-Hull in

the north of England. An indi a-rubber insulated cable,
manufactured by the short-lived firm of Billings &

Company for the pioneering cable engineer Charles
West, was laid through one of the docks, twenty feet
beneath the water, connecting their new town office
with the original circuit on the Hull & Selby Rai lway.

The Company found india-rubber short-lived as an
insulator for its underground circuits. C V Walker, tel e-
graph superintendant of the South Eastern Railway,
had consulted the
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to providing insulation for damp even wet loc ations
and was recommended to J & T Forster, india-rubber
and gutta-percha manufacturers, in the autumn of 1847.
In response Thomas Forster proposed guttapercha
insulation and produced samples of covered wire for
Walker, which he tested thoroughly unde rground for
over a year and underwater in Folkestone Harbour for

three months during 1847 and 1848. The railway
adopted the cables for its long tunnels and for lines
exposedto the dampest conditions. Forster patented his
process and immediately sold the rights to the Electric
Telegraph Company, who were to use his gutta-percha
insulated copper wires on underground circuits in

London, Glasgow and Newcastle from November 1848.

The Company also soldt he OEIl ectr i m-
panyds wifi agatié-percha insulated thin copper
core, to electrical and medical instrument dmakers
through its independent agent, George Trimbey, of 39
Queen Street, Cheapside, in theearly 1850s.

J & T Forsted s  weaverieg process owned by the
Company was not precise enough for reliable insul a-
tion and was quickly rendered obsolete by the patent of
Charles Hancock worked by the Gutta-percha Com-
pany whose cable cores were evatually to bind the
continents of the world together.

On June 1, 1849 the Company, in an attempt to intio-
duce the telegraph to the larger Irish railway comp a-
nies, opened a short demonstration line with two -
needle instruments in Dublin. This extended a mile or

so from the Kingsbridge terminus to the suburb of

Inchicore on the Great Southern & Western Raiway.
The financial situation was such that none could afford

its licences. It was to be almost ten years before the
Company achieved even a limited presence in Ireland.

As with the general economy, it was a difficult p eriod

for the Electric Telegraph Company between 1848 and
1850 It was making large investments in lines and

property; it expanded quickly in Lo ndon, too quickly.

With receipts of just £100 per week it had to borrow

money in the short-term from the railway contractor,

Morton Peto, to complete its largest construction work,

the Central Telegraph Station, as well as generally cut-
ting costs and letting-go many of its newly-trained

clerk-operators there during March 1848, as well as its
secretary and other senior officials and engineers.

The Electric was compelled by its financial circu m-
stancesto reduce the number of its sub-contractors in
1848 William Reid, one of
makers and an investor in the Company, had a mainte-
nance contract for all of its lines. This was terminated
and Reid sued for compensation. He was offered a
compromise payment and accepted. Reid went on to
become one of the largest telegraph contractors in the
country, but he expressed ill-f eel i ng
for the rest of his life.

But by 1849the company possessed sixpublic offices in

London: - the Central Telegraph Station atFounder

Court, Lothbury; 14 Seymour Street, Euston Square
(adjacent to the London & North -Western railway te r-

ctvrea y dllh

Tel

Wheat st olne

(=2}

minus); int he Eastern
in the South-Western terminus, Waterloo Bridge; in the
Great Western terminus, Paddington, and at the Great
Westernd s We s t
pany had by then disposed of both of its former prem-
isesin the Strand.

Its other principal offices were:

Birmingham 73 Canal Street
Cambridge Railway Station
Colchester Railway Station
Derby Railway Station
Edinburgh 68 Princes Street
Glasgow Exchange Square
Gloucester Railway Station
Barap h Co Bowling Alley lane
Leeds Commercial Buil dings
Lincoln Railway Station
Liverpool Exchange Buildings
Manchester The Arcade
Newcastle Exchange
Norwich Railway Station
Nottingham Railway Station
Rugby Railway Station
Sheffield Railway Station
Southampton Railway Station
Stamford Railway Station
Yarmouth Railway Station
York Railway Station

According to the Company in 1849 opublic messages
could be transmitted in a few minutes, and answers
obtained, to and from the follo wing (208) placeso:

Acklington, Alne, Alnwick, Ambergate, Apperby,
Ardleigh, Ashchurch, Attleborough, Audley End, A y-
cliffe, Ayton, Barking Road, Barnsley, Beeston, Belford,
Belmont, Belper, Bentley, Berwick-on-Tweed, Beveley,
Birmingham, Bishopstoke, Blackwall, Bradford, Brai n-
tree, Brandon, Brentwood, Bridlington, Brick Lane,
Brockley Whins, Brockenhurst, Bromsgrove, Brough,
Broxbourne, Burton-on-Trent, Calverley, Cambridge,
Castleford, Chelmsford, Cheltenham, Chesterford,
Chesterfield, Chittisham, Church Fenton, Clay Cross,
Cockburnspath, Colchester, Colwick, Countess Thorpe,
Cowton, Crewe, Croft, Darlington, Derby, Dereham,
Dorchester, Duffield, Droitwich, Dunbar, Durham, Ea s-
trea, Eckington, Edinburgh, Edmonton, Elsenham, Ely,
FenceHouses, Ferry Hill, Flaxton, Gateshead, Glasgow,
Gloucester, Gosport, Granton, Grantshouse, Hadding-
%)rg Halffq%(,yflrgc%sﬂgel-llpliling, Road, Harlow, Hel p-
stone, Hertford, Hessle, Hull, liford, Ingatestone, Ip s-
wich, Kegworth, Keighley, Kildwick, Kelveden, Kirk-
stall, Lakenheath, Leamside, Leeds, Leicester, Leith,
Lesbury, Lincoln, Linlithgow, Linton , Liverpool, Lo n-
don, Longeaton, Longniddery, Longport, Long Stanton,
Longtgn, Loughborough, Lowestoffe, Maldon, Ma Iton,
Manchester, Manea, Manningtree, Mar c h
Melton, Mildenhall, Mile End, Milford, Morpeth, Ne  w-
_ark, Newcastle, Newley, Newport, Normanton,

S ONorthallerton, Norton Bridge, Norwich, No ttingham,

Oakinshaw, Oakington, Otterington, Peterborough,
Ponders End, Poole, Portsmouth, Rillington, Raskelf,
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Resten, Richmond, Ringwood, Rochdale, Romford,
Rotherham, Roydon, Royston, Rugby, Sawbridgeworth,
Sawley, Scarborough, Selby, Sessay, Sheffield, Shelford,
Shipley, Skipton, Slough, Southampton, South Shields,
Spetchley, Stamford, Stanstead, Staveky, St Ives, Stoke
on Trent, Stone, Stortford, Stratford, Stratford Road,
Sunderland, Swinton, Syston, Tamworth, Thetford,
Thirsk, Todmorden, Tottenham, Tranent, Trentham,
Tring, Tweedmouth, Ullesthorpe, Uttoxeter, Wakefield,
Waltham, Ware, Wareham, Washington, Waterbeach,
Waterloo Station, Watford, Whitacre, Whittlesea, Whi t-
tlesford, Willington, Wimbourne, Winchburgh, Win g-
field, Wisbeach, Witham, Wolverhampton, Wolverton,
Woolwich, Worcester, Wymondham and York.

What is interesting about this list are those cities and
town s yet to be put in circuit.

The Electric t s patestdypedrntngb
instrument on its circuit along the Eastern Counties
railway from Shoreditch in London to Norfolk in East
Anglia during December 1849. In this the operator
oplays on keys, each key being pressed down prints a
capital letter on long, narrow strips of pap e r Bhe
Company found the apparatus unreliable and took no
further interest. However, the type-printer was to re-
appear three years later in the hands of a @mpetitor.

The tipping point as far as the business was concerned
had been reached, he Company had developed to such
an extent that in 1850it had a gross profit of £10,075 on
revenues of £43,524.

In 1850 the Great Westen Railway transferred the lease

of the impressive corner site at 448 Strand at Adelaide
Street, in the area known as Charing Cross, designed by
Royal architect, John Nash,to the telegraph company,
which premises became itsprestige West End office. It
was notable for the two cupola-topped towers at the
Charing Crosscor ner , k n opwenp paes Itptosg
was open for public businessday-and-night.

It also took over one of the four stone lodges at the
North-We st er n rail way 6 s nderethemi p
protection of the great arch at Euston Square.

Francis Whishaw, a civil engineer, and secretary of the
prestigious Royal Socety of Arts & Sciencesin London
from 1843 to 1845 and a manager for the Company
between 1845 and 1848wrote an account of the electric
telegraph in November 1849for the dArtisan 6magazine:

0The <construction of t he
England, may be thus described: Along the sides of the
various railways (for by this system it is wise to have
the telegraph wires protected, as far as possble, by a
constant supervision) wooden vertical posts of fir ti m-
ber are ranged at convenient distances. Each post is
furnished with an insulator of earthe nware, through
which the wires are drawn, to prevent their connexion
with the wooden posts. The wires are of stout galv a-
nized iron, which are carried from one end of the rai I-
way to the other, except in passing through tunnels, or
under bridges. In such cases, the insulators are attached
to the brickwork; and thus the wires are prevented
from being in contact with the brick work. Each post is

—

furnished with a lightning conductor, and is also
capped with a wooden roof, with dri pping eaves to
throw the rain water from

oAt each end of t he
nected with an earth battery, consisting of a large plate
of zinc or copper, buried in the earth-the object of
which is to avoid the necessity of a return wire, which
in the firsttelegr aphs i n Engl and

0At t he wvar i oucs maetod €dole msd,
Wh e a t sstneedleidstruments are set up, being cao-
nected with the line wires and batteries by wires of
smaller size, generally covered with silk or cotton,
which is easily destroyed by the alterations of weather,
and, therefore, is objectionable. Each tetgraph on this
plan has two wires. The batteries used are of the most
simple form, consisting of a trough, divided into any

B r rernberdof cells, according to the power required. A I-

ternate plates of zinc and copper are connected
throughout the pile, which dip into sand, saturated
with dil ute sulphuric acid - the use of the sand being to
prevent waste of the acid in the battery, when required
to be sent from one station to another ready charged.
The signals are given by means of the needles, placed in
front of a dial, on which are written o r engraved, the
letters of the alphabet, being moved either to the right
or to the left. Each needle in front of the dial is placed
on the same axis as a magnetic needle &éhind the dial,
which latter is suspended freely in a space, surrounded
by a coil of wire, through which coil, when the current
is transmitted either in one direction or the other, the
needle is deflected either to the right hand or to the left,
as may be desired; so that, by a certain number of
movements of each needle, and by the combiration of
the movements of both, every letter of the alphabet, or
any numeral, is given. As many as thirty letters, under
ordinary circumstances, are thus transmitted in a min-
S ®te; but by expert manipulators many more. Although
the requisite movements are eadly learned, yet it r e-
quires many weeks for a telegraphist to work the nee-
u dle insttumentsufficiently well to be entrusted with a
communication of any value, whether for railway or
commercial purposes; moreover, it is requisite that the
two persons communi cating with each other should be
equally advanced in the required manipu lations. Some
of the boys employed by the Electric Telegraph Com-
pany, have acquired wonderful rapidity in the tran s-
mission of messages; while | have known many persons

e | g’/ dp @R Bceupatiof Atbgethel, ¥ltholys Kading hon

other employment to resort to. In case of a telegraphist
attending the needle instrument being suddenly di s-
abled by iliness or otherwise, great inconvenience must
be experienced, by reason of no one being at hand to
take his place; whereas by other instruments, as that of
Si emenods, &c . , which <can
child, at five minutes dnotice, this inconvenience is done
away with.o

0 The ex p o swiresdo atmbspherit efl uence,to
storms of snow, as lately experienced on the South
Eastern Railway, to the destructive effects of trains
running off the way, and to the d estruction of the wires

be
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by malicious persons (rewards for whose apprehension
have frequently been offered), are all fatal objections to
the present English system ever becoming uriversal.6

oMoreover, the expense to railway companies and oth-
ers is a sad drawback to the further extension of this
system in Great Britain and Ireland - for the railways of
which alone an extension of at least 2000 miles is still
required. The average charge for an electric tekgraph,
with two wires, as hitherto furnished to the various
railway companies in England, may be stated at not less
than £150 per mile; added to which an annual sum
must be calculated on for keeping it in order, and rei n-
stating, whennece ssary, the wooden

0The charge for transmi ghei o
Electric Tel egtelagmphs i@ BEglandis y 0
at the rate of one penny (1d) per mile for the first fifty
miles, and one farthing (%d) per mile for any distance
beyond one hundred miles. The South Eastern Railway

C o mp aschadges for tekgraphic communications are
even higher than those of the Electric Telegraph Com-
pany. Thus twenty words, transmitted eighty -eight
miles, is charged the large sum of 11s (132d); whereas
the same length of communication for the distance of
100 miles is only charged 6s 3d (75d) by the Electric
Telegr aph Company. 6

The Companyds retrenchment
was borrowing money sho rt-term to continue and was
laying -off clerks, saw it abandon the manufacture of
Bainds electric cl teotklsackarla i
started his own clock business in 1852.

The Electric Telegraph Company went before the Judi-
cial Committee of the Privy Council in London, then
the highest legal authority in Britain, during 1851 inan
unsuccessful attempt to extend the life of the initial
Cooke & Wheatstone master patent that it owned and
which w as soon to expire. It did so on the grounds that
there had not been adequate time to obtain a reasonable
profit since it had acquired the rights. In the course of
this processthe books of the Company were made up
and balanced from the introduction of the electric tel e-
graph to 31st December, 1856

The receiptsfrom railway companies for licences forthe
use of t hepaerdsmera £1220285 13s 2dhe
receipts from the erection of telegraphs for railways,
£40,747 4s 2dthe receipts from maintenance and sun-
dries, £7,301 13s 1d; totalling £170,334 10s 5d income.
From this were deducted charges, including law and
parliamentary expenses, of £34,319 6s 7d leavingthe
sum of these capital entries at £136,015 3s 10d

The Company charged their capital account with
£33,603 108d as the value of the thirty -four patents of
all descriptions employed in their telegraphs . The book
value of these patents was nominal as they had been
bought with shares.

Regarding the working of its public telegraphs up to
the end of December 1850; these earned, dting the first
five years, a total gross sum of £103,444 7s 11d with
expenses amounting to £83,265 6s 11d showing a su
plus of £20,179 1s 0dEarnings only accumulated in the

last three years of the period. This was the total net re-
turn upon a paid -up capital of £104,229 18. 8d.

There had been no annual dividend paid on the Com-
panyds shares for the
and 1849 it was just 2%; lut after five years the corner
had been turned for the business and two decades of
real prosperity commenced.

In 1850 the Electric Telegraph Company possessed
2,215 miles of line, 13,906 mikes of wire and 257 sgtions;
carrying 64,734 messageslt then was using 482 two-
needle and 86 singleneedle instruments. Besides a
dividend of 4 per cent on its paid-up capital of £300,000

po ﬁwtth%tt'yeafg‘t(l‘*l % co mp a ny asers, said ortagah o |

n jost twenty -fiven indiviideats,t ieceined a hapdsome bo-
nus of £15 per £100 shareThe Company was to con-
tinue to award bonuses to its loyal proprietors , espe-
cially after the stateimposed a dividend limit in 1863.

The Companyds engineer,

y1848r s
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the celebration of the opening of Robert Sep hensonds

great Britannia Bridge for the Chester & Holyhead
Railway across the Menai Straits, held at Bangor on
August 27, 1851. Inrespors e t o t he

Tel egraph Coelpmedy 6 he d

0The telegraph n s

. deed the immediate child and offspring of railway e n-

I Nierdridk €and afoth&r chirfcfelsticof th¥ h&rdh oficibi-
lisation. While, on the one hand, our material wants are
transmitted with the speed of a hurricane, a slender

N W€ bvBS ouf thofight® hd our sy mpathies with a
velocity equalled only by light itself & our doings this
day might ere now have been recorded throughout the
land; yea, even a simultaneous cheer might greet every
toast from every city in the kingdom. Thus in our o n-
ward march time and space become more and more
annihilated, and a goal is approached when even a few
short years of life may rival an eternity. A just tribute of
admiration has been paid to those enterprising men
who have thus placed at your disposal such engines of
social improvement. May the railway and the telegraph
go hand-in-hand until the whole human race consists of
one brotherhood, united in actionasinmi nd! 0

electric

Liverpool had been connected by telegraph with Hol y-
head, the ferry port for Dublin in Ireland , by way of
Chester, Conway and Bangor, since June 23, 1851,
alongside of the new railway.

The Patent Expires

When the Cooke & Wheatstone master patent expred,
the Electric Telegraph Company in negotiations after
1851 had to amend its business model to create a -
tual relationship with the railway connection. Henc e-
forth each railway company granted a wayleave to the
Company to lay wire alongside of its lines of rail for a
nominal sum, or even free-of-charge, in return obtain-
ing free use of parallel wires for its own use, that is, of
course, other than for public messages, and to have
those wires maintained.

It was stated in 1851 that the London & North -Western
Railway had previously paid the Electric Tel egraph
Company £1,000 annually in licences and for its se-
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vices in maintaining the wires. In addition its emplo y-
ees were instructed to allow the telegraph company
access to its rails for repairing its circuits, even going so
far as sending an extra engine, without charge, when
there was not a regular train available; and they had to
immediately report an ything found to be out of order.

The new model allowed the Great Northern Railway to
pay £5 a mile per yearfor its own long circuits, and £2 a
mile for branches, on six months notice in May 1852.
The Bristol & Exeter Railway was charged £6 per mile
per annum for five years, with a £40 terminal commut a-
tion at the end of the contract. In the north-west, the
Lancaster & Carlisle Railway paid the Electric £5 5s per
mile a year after the British company asked for £6. The
charges were for wires for their own use.

In January 1851 the Company had £600,000 in caipal
subscribed for of which 50% was paid on 6,000 shares
of £100. Going to Parliament once again for approval
and authority in that year the original 6,000 shares were
called-in and re-issued as two shares each of £25 all
paid. Its borrowing power of £200,000 at that time was
fixed at one third of the nominal capital with one half
paid-up. These structural changes were intended to
make the Companyds stock
investors as competitive concerns were just about to
enter the London capital market.

Unlike its new competition, the Electric eschewed pref-
erence shares and other deriatives, and rarely, after its
formative years, acquired bond debt.

The Most Wonderful Thing

OWe went to the Exhi bejraph on
show explained and demonstrated beforét issthe most
wonderful thing and the boy who works it does so with the
greatest of ease and rapidity. Messages were sent out to
Manchester, Edinburgh, &c., andchawers received in a few
second$t r uly marvell ous

Queen Victoria, Diary, July 9, 1851

When the Great Exhibition opened at the Crystal Palace
in Londonds Hyde Park duweri
graph Company demonstrated a system for communi-
cation with var ious parts of the exhibition building;
exhibiting as well single -, double-needle and Bain in-
struments, batteries, bells, magneto-electric machines,
methods of insulation, maps of telegraphs in oper ation,
and maps showing the dail
weather. It arranged telegraph stations in the many
galleries and at each of the entrances in connection with

a main office at the south entrance, where a two-needle
telegraph was in communication with all of the public
offices in the country, and where it showed its instr u-
ments. The indoor circuits had a network of small sin-
gle-needle telegraphs, used principally for summoning
the carriages of visitors or for communicating inform a-
tion to the exhibiti oithbsgh ad
capable of transmitting all manner of inform ation.

y

The Electric Telegraph Company had a large display at
the South Entrance of the Exhibition Building demo n-
strating the firmds i
of place were
the famous five-needle telegraph used at Euston Square
in 1837, the first two-needle instrument, two common

two -needle telegraphs, a singleneedle telegraph, a
portable single-needle telegraph and a detector or port-
able galvanometer. There were side stands showing
eight different patterns of electro-magnetic alarm in

several sizes; eight dial telegraphs ranging through the

Wheatstone 1840 galvanic prototype to his latest mag-
neto version, including his electric register or counting

machine and
three types of W H
graph receivers used on railways for train co ntrol; four

type-printing telegraphs , by Wheatstone and by Barlow
& Forster; two Bain chemical printers and tape punch-
ing accessories; two magnetaelectric machines, one for
bells and one for working the doubl e index dial; two

induction machines for the double i ndex dial; and five
galvanometers; as well as a set of insulators of four
sorts.

b r dhe Quepn,was, most,jmpressegd when,she yisged the
Exhibition for the first time on July 9, one several visits
sheandhe family made. The
the first Her Majesty called at, as it was by the entrance;
the monarch was received democratically by Edwin
Clar k, t h e enQinesrpama W & Hatcher, its
former secretary, rather than by any of the directors,
which suggests that the royal visit, like so many others,
was impromptu . The Queen and Prince Albert had

revioysly tyrned up unannounced at grim and grubby

a E\/Qppitbg%# Jul§/ ,e184% o?/vgllgtcggt'atﬁer tlliro%é]h the
newly -opened Thames Tunnelto Rotherhithe, but then
there was just enough time to assemble some of the
tunnel compamrysdst odiordeo t he

6 Ominously for the Company in the year that the patent
expired there were fifteen other separate exhibits of
telegraphic apparatus in the Great Exhibition; with W S
Alexander, Thomas Allan, Frederick Bakewell, Alexa n-
der Bain, Jacob and John Watkins Brett, the British Ele-

N g trid Féeyraph Cempdmy, eGedrgei Edwafde Dering,

Charles French, William Thomas Henley, Archibald

McNair, Henry Mapple, William Reid, Ch arles Vincent

Walker and Francis Whishaw in the British stands, and

Siemens & Halske in the Prussian stands. Virtually all

of these names are to reappear later in this work.

¢ IH 851 9k éomﬂaﬂy int"ogu%ed f%r%a%lei afitd SQa‘?lon at

the Great Exhibition its Franked Message Papex pre-
paid message form on pink stock, which allowed
twenty words to be sent to stations within a ci rcuit of
fifty miles for 1s Od . It could be completed and handed
in at any of its officesin London .

The Company provided the Roy al Household at Buck-
ingham Palace with a private circuit with two -needle

j alcesnttr Wwpa Ntese fsrtoam joGundermso
tial telegraph clerk was also recruited to accompany the
Queen on her travels. The Commissioner of Police for

the Metropolis of Lon don imm ediately followed his
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sovereignds initiative with
confidential circuit from New Scotland Yard, Whit ehall,

to the Companyds st aAttdlegraph at
was installed at Oshorne House on the Isle of Wight,
theQueends summer residencs,
sitating a special submarine cable.It was to be an addi-
tional year before Parliament caught up with the Queen

in electric communication.

Introducing his copying telegraph in 1851 Frederick
Bakewell proposed that anyone might write a me ssage
on a ofgirdod with a common pen dipped in co |-
oured varnish and send it to a telegraph station for
transmission; a fair facsimile of the writing, or a dra w-
ing, being received at the distant station on electro-
chemically sensitive paper. As well as avoiding the
need for transcription, and intrusion of errors, by inte r-
vening clerks, itwascapabl e of recesiv
sageson paper that could only be revealed chemically.
The copying telegraph featured at the Great Exhibition
at the Crystal Palace. Bakewell modestly claimed that

his machine would O0supersed
delivery of le tters.
Bakewel |l 6ds apparatus, which

rotating drum and a longitudinally moving electrical

06 f e ewasworked experimentally on April 2, 1851 on
the Electric Te Ifitygtwoanpilé ciraddio mp
bet ween Founder s &ton®mo the southa n
coast of England, butit was not adopted for public use.

At the annual meeting of August 15, 1851, the directors
reported that circuits on the Chester & Holyhead, Lo n-
don & Brighton, and Buckinghamshire Railway had
opened in the previous six months. New works were in
hand or were about to be commenced on the Great
Western, Bristol & Exeter, Great Northern (over the
whole system) and Manchester, Sheffield & Lincoln-
shire Railways, totalling 970 miles of new line.

A new era of competition was about open in 1851. With
the finishing of the first competitive telegraph line in
prospect, between Liverpool and Manch ester, on Jam-
ary 1, 1852 the Company introduced a spoiling 1s 0d for
twenty word rate from its two offices in Live rpool, at 33
Dale Street and Lime Street railway station, to its three
offices in Manchester, at Ducie Buildings, Victoria rai |-
way station and London Road railway st ation.

Relations between the Electric company and the Great
Western Railway, at the time the second largest bus-
ness concern in the country, were strained by its close
co-operation with the London & North -Western Rail-
way. Between 1845 and 1852 it had only the original
circuit between London and Slough and a poorly mai n-
tained signal circuit on the long Box Tunnel. Conne c-
tion to Bristol 0 the western terminal of the railway &
had to be made very indirectly in a long geographical
6elwldo t o t he north by way
Gloucester alongside of the North-Western railway and
the rails of its allies. The Great Western and the Electric
companies belatedly came to terms during 1851 and a
direct circuit finished between London and Bristo | on-
ward west from Slough on March 5, 1852.

d

aThigp impoxtaatt agreemeént rapidlp bpened the vechalen :
West Country of England to the telegraph alon gside of
Cthhag i Bge &r oWe st ernds al l
Railway, the South Devon Railway (a Cooke & Wheat-
i nstorf@ ticensde)e the Stuéh Wales Railway,eand the Wilts,
Somerset & Weymouth Railway. The new direct tel e-
graph was opened to the public in Bristol on April 13,
1852 and Exeter during August 1852, where it can-
nected with the old line on the South Devon, puttin g
Plymouth in the far west in n ational circuit on August
14, 1852. On October 15, 1852 the Electric opened rei
cuits for the Admiralty from Exeter to Plymouth, D e-
vonport navy yard and Stonehouse, with a connection
to the Port Admir al 6 s house.
of South Wales was connected by the year end of 1852.

Also on October 15, 1852, the amalgamation of the Ele-
n gric and the Irise Submaniree company, with rights for
the Holyhead to Howth cable was a pproved.

Eight wires were erected from London to Swindon

where the circuits divided, four fo llowing the main line

€ ot Bhistol ahdPcbinwal® hilfoh SoRLon thé sodthhsfie

of the rails, the remaining four diverging along the
ubsaact foracGlowest@riahd Seuth WValédsr on o u s

To connect these new lines with Foundersd Cour t
underground cable was laid to Charing Cross, then

a NghvbhSwhitehall and Birdcage Walk, past Buckingham
PafadeYand under Hyde Park to access Paddington
railway station in November 1852. It replaced the exist-
ing two wire circuit with one of sixtee n galvanised
brass wires insulated with gutta-percha bound with
webbing and covered in tar
These were protected in
inch diameter socketended castiron pipe.

In addition to advances in the west, on the eastern side
of the country, the Elect r i c6s new
Great Northern Railway resulted in a 160 mile long -line
with six wires from London to Doncaster. It was co n-
structed for the Company by William Reid, Cooke &
Wheat stoneds
tor, and opened on March 10, 1852, providing an alter-
native telegraph route to Scotland to that alongside of
the London & North -Western Railway.

The special circuits to the Crystal Palace in Hyde Park
were put to good use after the Great Exhibition closed
in late 1851. They were connected to a new station at 1
Parkside on Knightsbridge, opposite the Palace site,
convenient for the elegant Grosvenor estate, Bégravia
and Brompton, and for the betting market at Tatte r-
sall 0s; t terrana@an nablevundeiuHyde Park to

Paddington; and to a private wire to the Chairma n @ s

house in Lowndes Square in 1852!

According to its competition the Electric Telegraph
Companyds connections wer e
o énlist b §uHﬂ)brpog tneaR;Qilw a%/rdéaring House in its
parliamentary battles preventing or limiting the powers
of other telegraphs during 1851 and 1852. The Clearing
House, created on January 2, 1842, siensibly had the
role of balancing inter-company accounts in passenger
and goods traffic. It became so essential to the comp-
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niesd business that it was |empowered by ilels own A2t of
Parliament in June 1850. It soon also became the repm- South Staffordshire Railway
sentative body for all of the railway companies in Bri t- 11v, 4
ain and Ireland. In September 1851 it appointed a0 pra Northampton & Peterbor ough Railway
liamentary agent to watch, at the expense of the asso& 57 12
ated companies, any bills other than railway bills, London & Croydon Rai lway
which may be brought into Parliament in order that no 8 4
clause injurious to the interests of railway companies Great Western Railway
may be passedunmot i ced. 6 Ttesp ansolgitorCo & 19 2
was appointed to the post; to be, in modern terms, their Manchester & Sheffield Railway
6l obbyi st d, and his first reports were ol6%2the t@&legraph
bills then in pr ogress. London & Blackwall Railway
The Clearing House was formed at the instance of the . . ) 3% 4
London & North -Western Railway and had its premises Various mineral railways 6 o

4

on land leased from the railway company, adjacent to

its station at Euston Square in London. Streets of London

?
Even if short-l i ved, the Electricod iSBu&h'Eéﬂsfér‘hﬁa‘?lwa;‘r hrou gh t he:zLo
Railway Clearing House in 1851 and 1852 was such that 182 77
competitive telegraph companies were effectively ex-
cluded from all the railway routes into London, being
confined to provincial lines.

This list totals 2,192 miles of line and 558 instuments
and was taken from figures published in 1852 by
Charles Walker, superintendent of telegraphs for the
South Eastern Railway Company, running from Lo n-

Table 5 don to Dover. This railway operated its own pub lic
The Telegraph and the Railways in 1852 telegraphs in circuit with the Ele ctric company using
Miles of Telegraph Line in Operation Cooke & Wheats t 0 n e &needle system.
Compiled by C V Walker
Just before competitive concerns became fully opera- The Passage of Time
tional the Electric Telegraph Company had these lines From its creation the Electric company had installed
in circuit, according to an unofficial su rvey: handsome, long-cased electically-driven Bain regulator

Miles of Line Hstruments clocks in all of its public offices, which , in 1846 on the
Edinburgh & Glasgow Railway initiative of Francis Whishaw, then managing the me s-
80% 16 sage department, were carected to the minute daily by

Edinburgh & Granton Railway a time-signal from its head office.

5% 8 Above the Royal Observatory at Greenwich was a

North British Rai lway oti mel ®a regulated by a erecise
66 14 scent of which had been used since 1833 by mariners on

York, Newcastle & Berwick Railway the river Thames leaving the Port of London to set their
193 48 chronometers for ocean navigation.

York & North Midland Railway

During 1851 the Astronomer-Royal installed an electric

) ) _164 23 chronometer to the design of Charles Shepherd, a
Lancashire & Yorkshire Railway clockmaker of 53 Leadenhall Street, City, at the Green-
) ) 96% 31 wich Observatory, at a cost of £70.This, too, was deli-
Midland Railway cately adjusted as needed from readings off the solar
35_3% 76 clock. The electric chronometer was placed in cirauit
London & North -Western Railway with four other clocks in the Observatory and, during
) 23672 37 July 1852,in co-operation with the South Eastern Rail-
South Devon Railway way, with another on display atthe r ai | wargirals t e
. 4 2 station at London Bridge, ten miles away, so that each
Newmarket Railway beat simultaneously with each other. C V Walker, the
. . 17 4 rail way companyds tel ¢ogkthephi c s
Eastern Union Railway first electric time signal from Greenwich at 4pm on A u-
19_1/2 10 gust 5, 1852 at the Lmdon Bridge terminus and it was
London & South -Western Railway simultaneously received at its Dover station. The ex-
. ) 169 20 periments continued daily over the next few weeks, one
Eastern Counties Railway time signal being extended automatically to all the
. 25672 88 railway st ations on the line at least once in each day.
Norfolk Railway o ] )
104Y, 30 The existing large public clock at London Bridge made
North Staffordshire Railway by John Carter, chronometer maker to the Royal Navy,
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of 61 Cornhill, City and 207 Tooley Street, Southwark,
next to the terminus, was adapted with an electric
check to take the precise time signal.

It was intended t hat extenddads
from London Bridge to the Electric Telegraph Com-
panyds astt aftoiuonnder s Court i
beatwould regulatet h e Co mp a relechic clogka i
and hence the daily time-signal to all of its offices.

The El ectri c
involved the laying of new underground circuits and
the installation of a six-foot diameter electric time-ball
constructed of red-painted zinc on a twenty -foot post
on the roof of its prominent Strand premises at Charing
Cross in the West End of London. A rod in the post
connected with a piston in a castiron cylinder at the
base which regulated its descent by air-pressure. It was
released electrically through a dedicated circuit in con-
cert with the original time-ball at Greenwich Observa-
tory so that both dropped atexact |l y one
day, from August 28, 1852 The electric time-ball al-
lowed the public in the Strand and its environs to set
their clocks and watches with equal precision.

The time signal from Sh e p her d & sGreenwiohc k
was used to aljust the electric regulator clock in the
Strand office which controlled, on sub-circuits, the elec-
tric time ball on its roof and a very large gas-
illuminated Bain electric clock with four dials on a tall
castiron pillar on the pavement outside. In Fe bruary
1855 another time circuit was introduced along the
South Eastern railway from Greenwich for the Adm i-
ralty to work an electric time -ball at the Royal Navy
Dockyard at Deal, on the Kent coast.

The Royal Observatory eventually had telegraphic con-
nections for transmitting time signals with the Electric
company at its Greenwich station, with the Magnetic
company through its Deptford office and with the Lo n-
don District company at their office in Greenwich town.
These were used for time signals toall of their respec-
tive public stations and offices to set regulator clocks
that passersby might adjust their watches.

With this public success the Electric immediately added
an electric time-ball to its main office in the great sea-
port of Liverpool in 1854; another was subsequently
put up by John French, a chronometer maker, on the
roof of his premises at 80 Cornhill in the centre of Lon-
don, with a private time ci
In Liverpool there was also a very large municipal ele c-
trically-controlled clock with six faces on the Victoria
Tower, said to be the largest existing in 1859, in circuit
with the Liverpool Observatory. In Edinburgh by 1855
the city authorities had erected an electric time-ball on
the Nelson Monument, Calton Hill, overlooking the
city, controlled by their observatory. Shortly afterwa rds
a wire was run from the Edinburgh Obse rvatory to the
great port of Glasgow to work an electric time -ball on
t he Sai | or réodkingtlemeer Glydee

The electro-pneumatic mechanism for the time-ball was
designed by Edwin CI aineer, in t
1850and was manufactured by John Sandys,of 72 Up-
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per Whitecross Street, London, one of its contractors for
instruments. In 1863 it was quoting £110 for a time-ball,
£25 for a regulator clock, and £40 a year for providing a

B tti{nqﬁségnalc Tolth'ts lvjvq)u[d ge ._slq)d%d the construction of
the circuit and subsequent maintenance.

N A éxyreméahB freZisevirhnsmiténg instrament for the

time signal, called the Chronopher(or Chronofe), was
|l atterly devised by the
éeg, younger brother of C F Varley, in 1854 in Liverpool.
The circuits were closed to traffic just before the hour
and the time signal received from this device by ord i-
nary needle telegraph instruments. The Chronopher
was used to send Greenwich time to all of the Com-
p any 0 ®s intleffallosving year to adjust their reg u-
lator clocks so that the public might correct their
watches from them.

I n November 1867, t he
scribed the workings of the Greenwich signals and the
© It rk 0 necapthie af thesedsignals passs to the Electric
& International Telegraph Com p a nsyoffices in Moor-
gate Street, London, where there is placed a verybeau-
tiful piece of mechanism, planned by Mr. C. F. Varley
a (sic). and called by him the ochronopher, the office of
which is as follows : At a few seconds, only four or five,
before the hour, it cuts off the connection between
every speaking instrument in the establishment and the
wires leading therefrom to the provinces and along the
ralway | i nes,
one wire along which the Greenwich signal is to come ;
so that, at a few seconds to the hour Gre@wich is what
istechnical 'y ter med
the comp a nsysérvice, and to every office to which the
comp a nsywires are led. At the hour the Greenwich
signal comes, and, without a mo me 8 stoppage or any
interruption, passes through the scores of wires that
emanate from the office, and through every branch of
the ramification into which, all over the country, these
main lines diverge and spread. At two seconds after the
hour the chronopher restores the canection between
the wires and speaking instruments, and the ordinary
business is resumed, having been nterrupted only for
the brief space of four or five seconds. As it is needless
that this signal should be repeated very frequently, the
above marvellous operation is performed only once a
day, at 10amé It is by means of these signals that time
balls are dropped and time-guns fired, and provincial
c uclockmakerso are @habied doe exkikit didls showing
Greenwich time in their shop windows. 6

Starting in Liverpool in 1857 public clocks began to
have an electric checlnstalled which connected them to
a single master timepiece that was regulated to one
minute accuracy. The master clock at the Liverpool
Exchange regulated canmercial clocks in clockmakers
and similar premises, and that at the Town Hall the
public clocks, with electric circuits. This was a munic i-
pal initiative unconnected with but enabled by the
timekeeping of the telegraph companies. Electric checks
were soon adopted by the clockmakers of London and
e byohemitea of Glasgow and gdinburgh.
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So it came aboutthat regional east-to-west time diffe r-
ences were abolished and London, or rather Greenwich,
time became the national standard.

The Company began to transmit Greenwich time to the
astronomical observatories at Cambridge and Edin-
burgh in Britain during 1854, then subs equently to the
observatories at Brussels in Belgium and Paris. These
latter signals were used to determine (by the standards
of the period) the exact difference of longitude between
the observatories.

On April 1, 1853 the Company opened its House of
Commons Telegraph Office in the Lobby or Octagon
Hall of the newly -rebuilt Parliament. It used two -
needle instruments to send the reports of its Parliamen-
tary shorthand-wr i t er s a half mil e
Street office in the centre of the most prosperous part of
London and to Foundersd Co
half-hourly a bstracts of proceedings were printed by its
own compositor and press-man for circulation to fou r-
teen nearby genttmends cl ubs and t
Royal Italian Opera House in the Haymarket by its
three messengers. T hii 91 6 anlM= g
bers of Paliament when a division vote was required

and was continued by the Company until 1868. Much
longer, almost verbatim, abstracts of debates were teé-
graphed daily from Founder
and subscribers in the provinces. The office also gave
Members of Parliament and the Lords Temporal and
Spiritual access to the telegraph at the doors of their
respective Chambers and, less popularly with the
elected element, gave constituents immediate access to
their representatives.

(o]

The Houses of Parliament caught up with technology
quickly. Th e addition of the telegraph station in the
Lobby was accompanied in April 1853 by a large elec-
tric clock over the principal entrance. At the same time
the Electric Telegraph Company installed a general
system for notifying members of a division vote by
means of thirty electric bells wired throughout the Pa |-
ace, all o0set in motiono
Lobby door.

Circuits of Air

To overcome the difficulty of sudden surges of mes-
sages at branches,n 1853 the Electric company intr o-
duced a 200 yard long 1% inch diameter subterranean
pneumatic tube between its Central Station, where
there were many clerk-operators, and the Stock Ex-
change in London, where its office was particularly
confined. A small stationary steam engine drew con-
tainers of bulk messages from brokers and jobbershy
atmospheric pressure. The engineer wasthe Canpany 0
Latimer Clark. It was so effective in collecting written
messagesin bulk that a slightly larger diameter 1,000
yard long vacuum tube was added in 1858 to the
branch in Cornhill in London, and another from
Lothbury down Fenchurch Street to the Mincing Lane
office, serving the provisions trade, in June186Q

by

In July 1860, Andrew Wynter, MD, wrote, in the mag a-
Zzine 060nce a Week, drcimuitstescr

OFor some years the Electric & International Telegraph
Company have employed this new power to expedite
their own business. Thus their chief office at Lothbury
has been for some time put in communication with the
Stock Exchange and their stations at Cornhill and Min c-
ing Lane, and written messages are sucked through
tubes, thus avoiding the necessity of repeating each
messageod

OWe witnessed the apparatus doing its ordinary work
only the other day in the large telegraphic apar tment of
the company in... Moorgate Sreet. Five metal tubes, of
from two to three inches in diameter, are seen trained
against the wall, and coming to an abrupt termination
opposite the seat of the attendant who ministers to

thegwoln qo%necpop g;vith éh@r bgtta-ﬂqgssogwgr smaller

or
pipes are sddered on at right angles; these lead down

u r [0 an algpumpdelow, aried ly @ smallsteamggngine.
There is another air-pump and engine, of course, at the
other end of the pipe, and thus suction is established to

¢ apd fro throyghy its whole length, Whilst we a re looking

at the largest pipe we hear a whistle; this is to give no-
Sti%ertf\;teaodes;?agth i% qpqlm t% be put into the tube at
Mincing Lane, two -thirds of a mile di stant. It will be

necessary therefore to ehaust the air between the end
we are watching and that point. A little trap -door - the
mouaib q)‘ thF_ appagatus - ésv\jrgs_tﬁrglypsgqt, fa coc_k is
turned, the air-pump below begins to suck, and in a
few seconds you hear a soft thud against the end of the
tube - the little door is opened, and a cylinder of gutta -
percha encased in flannel, about four inches long,
which fits the tube, but loosely, is i mmediately ejected
upon the counter; the cylinder is opened at one end,
and there we find the despatch.6

(o}

OAt the station of the Company ... it acts the part of mes-
senger between the different parts of the establishment.
The pipes wind about from room to room, sufficient
curve being maintained in them for the passage of the
little travelling cylinder which contains the message,
and small packages, and written communications. 6

aAs pmovint ial anessage traffid dise grelg ors Rine a2,
1864 pneumatic tubes were opened in Liverpool b e-
tween the Companyds mai 300
yards to its branch in Water Street and another 1,000
yards to the Exchange.As improved by the Co mp a n
Latimer Clark and C F Varley the new Liverpool air
tube was -aédipwdkihg message carriers
both ways. There was a onehorsepower steam engine
in the Castle Street basement working two air pumps,
along with a vacuum cylinder and a compr essed air
cylinder, both ten feet long by four feet in diameter. The
system worked 20 inches of vacuum or 11 pounds per
square inch pressure on the 1% inch diameter lead
tubes in 2 inch iron pipes, drawing or propelling me s-
sage carriers toand-fro at an edimated forty miles -per-
hour. The instrument clerks at the tube ends used ele-
tric bells to signal the men at the pneumatic valves and
pumps.

In the following year , 1865,Birmingham and Manche s-
i ptprihgdnme%sqgecgrwigg air tubes. The Company, the
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Boardrepor t e d, had then spemt
¢ u i The bBondon air circuits were also extended.

The two pneumatic tubes in Manchester connected the
new main telegraph station in York Street with
branches i n Duci e Buil dk-ng
change (610 yards) and in Mosley Street (320 yards)on
December 6, 1864 An additional 17 yard tube was
added to connect the counter at York Streetwith the
instrument gallery. There were 1%inch diameter iron
tubes, a 13 hpsteam pump at York Street, with a vac-
uum cylinder to draw the message carriers and a pres-
sure cylinder to return them. As in Liverpool t hey were
controlled by a system of electric bells.

In the city of Birmingham, a 1%z inch diameter, 140 yard
pneumatic tube was |l aid ket
at the Exchange and the telegraph at the New Street
railway station through which the long lines to London,
Liverpool and Manchester passed. It was worked by a
small 3hp steam engine.

By 1870t he Co mp a nGefiesal QOffiesvat Tele-
graph Street in London was at the heart of a much
enlarged network of seven air circuits: to Fenchurch
Street, 980 yards; Leadenhall Street, 670 yards; Gresham
House, 588 yards; Cornhill, 490 yards; Old Broad Street,
for the British India n Submarine Telegraph Company,
370 yad s ; the Stock Exchange,
Court, 223 yards. The first two tubes were to a new
large 2% inch diameter, the remainder to the original
1% inch size. The internal circuits within the General
Offices then consisted of five tubes: to the Anglo-
American Tel egr apime@6hpyaads;y 0
to the Indo-Eur opean Tel egrsaipstu- C
ments, 57 yards; to the Engi
the new South Instrument Gallery, 50 yards (all 2%
inches in diameter and installed in the previo us eight-
een months); and to the Intelligence Department, 44
yards (1% inches diameter). The basement steam engine
had to be replaced with a much larger 20hp version to
cope with demand for air and vacuum . The air was also
used for other purposes in the building.

These pneumatic telegraphs, carrying paper messages
in bulk from office counters to instrument galleries,
were the first of hundreds of miles laid in Europe and
in America.

Direction

As well as capitalists and investors such asthe brothers,

J Lewis Ricardo and Samson Ricardo, the Company
very quickly attracted an array of technical and ma n-
agement talent to its direction; Robert Stephenson en-
gineer of the London & Birmingham Railway , the Lon-
don & North-Western Rai | way and of t
many ir on relatives, was to sit on the board, joining his
businesspartner, the so-called 6 ¢ a Iticrud aboy 0,
Parker Bidder. Bidder was a mathematical prodigy who
became engineer of the London & Blackwall, South
Easternand many other railway s in England and India;
he was the largest shareholder in 1846and for many
years subsequently, remaining a director from its
founding until its end in 186 9. Bidder also had his law-

A 4 agerd, Richmm Till, seas drectér.aTill rstayed with the
Board until the mid 1860s.

In September 1853 the Board comprised J Lewis R
cardo, chairman, G P Bidder, W F Cooke, Thomas

s Qautchley, hard AbrédtPagits S MR BeyoaW H Bmith,
Richard Till, and Colonel Wylde CB.

During the early 1850s the railway contractor and fi n-
ancier Morton Peto was the most important new board
member. Peto had privately lent a substantial sum of
money to rescue the Company in 1849, and was soon to
guarantee the finances of the Great Exhibition of 1851,
such were his means. But by 1866 he was ruined.

By the 1860s the largest shareholder was Joseph
Whitworth, the steel -master of Manchester, whose in-
W e&rdkts trahg%d ffofh BRAsBY Rathing tobid frough
steel manufacture to armaments. He held £70,000 of
stock in 1860 and was also a director of and large
shareholder in the London & North -Western Raiway.

The ruthless General Manager of the London & North -
Western Railway Company, then by far the largest pu b-
lic corporation in the world, Mark Huish, became de p-
uty chairman in 1860 and stayed until his death early in
1867. He wasreplaced in that role by Frederick N Mic k-
lethwait, a director of the Great Western Railway. Pre-
viously Lord Alfred Paget, also a director of the North -
3 2\festdhf rhiltlay, HA Becand® & &irbchr it P8, and
Thomas Brassey, the gresest contractor for building
railways and other public works in Britain, Europe and
America, and yet another a director of the North -
Western, joined the board in 1858. Both stayed until the
S endirf 1isdo.

ompanyod
(I gm'”b fhe pewspaper, gnggazing ang book disy
tributor , and Member of Parliament for Westminster,
alsowasontheCanpany 6 s

Robert Stephenson became a director of the Company
on February 21, 1855, succeedingo the chairmanship
of the Electric Telegraph Company in 1857, replacing J
Lewis Ricardo. But sadly his tenure ended with his
premature death in 1859. The lawyer Robert Grimston
took the chair for

In addition to the Board in London the Company mai n-
tained small committees of shareholders not necessarily
directors, in Manchester, Liverpool, Bristol, Glasgow,
Edinburgh, Bradford & Leeds, Newcastle and Hull, the
membership varying in numbers from seven to one.
These local committees were a peculiarity of the domes-
tic telegraph companies, serving primarily to encou rage
share participation and to monitor service prov ision at
local level.

hatThe ooy apy @gcietry, fvlich & the nineteenth
century was the senior salaried managerial position,

G eequivdledit to legal and business manager or chief ex-
ecutive officer, was William Henry Hatcher, an ambi-
tious civil engineer interested in electrical apparatus. As
wel | as being secr ehidenginedr
and was also responsible, along with W F Cooke, for
the construction of the first 1,700 miles of line that the

Company buil t. He left in 1848 when severe cutbacks
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in staff and costs were required by the Board. He was
replaced by James Sealy Fourdrinier, a lawyer, and one
of the famous Huguenot émigré family of paper-
makers Four drinier, the
ager, effectively oversaw the maturity of the Com pany

in the 1850s; but he did not seem to be aware of the
opport unities and threats the telegraph industry faced

in the 1860s. On his retirement he was succeedd in
January 1864by Henry Weaver, who remained as the
senior management figure until 1869. Weaver had been
manager of the International Telegraph Company and
Superintendent of the Subsect
quently Weaver went on to be connected with the Indo -
European Telegraph Company, and became Managing
Director of the Anglo -American Telegraph Company.

In 1864 William Reid, the telegraph contractor, claimed
that the oOopower behind tdre
graph Company in the p eriod 1848 to 1859 was Douglas
Pitt Gamble, Private Secretary to J Lewis Ricardo.
Gamble obtained this post as part of the resolution of
thel e g al suit over Nott & Ga
his influence to have appointments made. These in-
cluded the replacement of W H Hatcher by J S
Fourdrinier in the role of Secretary. Fourdrinier, Reid
claimed, had a poor reputation, being a weak negotia-
tor, bullying of the clerks and a toady to the board. He
was only there to d6keep the

By 1863 the much enlarged and more professional
board of directors had come to their own conclusion
and tried to pay Fourdrinier off with a £300 a year pe n-
sion but the shareholders, led by Reid, objected. A
compromise was come to with a lump sum of £1,000
being paid.

Gamble successfully lobbied for his financial backer,
Colonel William Wylde, to be appointed to the board of
directors. That did not do him much good: in 1859
Gamble was summarily dismissed from his several
positions in the Company for referring to the Board as
ose of old womenbo.

A note is necessary on William Wyl de, who was a di-
rector of the Electric Telegraph Company from 1848
until 1870. Wylde was an officer of the Royal Artillery,
serving in Holland at the end of the French Wars. As an
out-of-place half-pay major in the early 1830s he le-
came an Assistant Poor Law Commissioner. Between
1836 and 1847 he wa®British military agent in Port ugal
during a civil war , cannily employing his two sons as
secretaries. As his reward he became Equerry to Prince
Albert in 1847, rising to be Groom of the Bedchamber in
1848. Fromthis point on he became the archetypal an-
bitious courtier, marrying his only daughter off to a
rich northern coal-owner. His army rank increased,
achieving Major -General on June 20, 1854. In 1868 he
became honorary Master-Gunner of the Royal Artillery.
It may be said that he rose without trace.

Wylde did, however, use his royal connections to inter-
est the Queen and Prince Albert in the telegraph.

El eo-trj

=

t h

J S Fourdrinier was latterly paid £750 per annum in
salary. Henry Weaver received £1,000 a year on his p-
pointment.

‘Ph%mals, EdfliﬁgeB%ﬁnett%ﬁsrA\ééodh&nt {83nhe com-

pany from the 1850s to the end. He latterly was also
Secretary to the Channel Islands Telegraph Company
and, when Henry Weaver left for the Indo -European
company, became the EI

Between 1845 and 1848 W H Hatcher was assisted by
Francis Whishaw,

esses used in thecorrespondence or message depart-
ment. Whishaw, a prominent writer on technology, also
undertook a large amount of public relations work,
placing articles in the press and organising exhibitions

for the Company.
roned at the Electric Tel
The assistant secretaryfrom around 1852 Was W B Ba-

chard, who had previously been chief clerk in Live r-
pool. From the mid -185Gs until 1870 the position was

mb Peldl gysHenryeSchiitg-WilsonpHe was gmploxed by the

Company to manage
its behalf through the German states and into Russia
negotiating traffic rights. Schitz -Wilson was also a
well -known Alpin ist and writer.

The brothers, Edwin and Latimer Clark , the Electric

sea@amp avmy nd ¢ v ghouGiaesnBses and I60s diad g

both been employees of
neering firm before joining the Company. Whilst wor k-

ing on the great Britannia Bridge carrying the Chester &
Holyhead Railway cross the Menai Straits from Wales

to Anglesey from 1846 to 1850 Latimer Clark had a
cannon ignited by an electric current each morning to
awaken the labour force. Edwin Clark replaced W H
Hatcher in 1848. When he left to return to hydraulic

and dock engineering in 1855 his younger brother was
promoted from assistant engineer. Between them they
managed the Companyds major
on land and sea, and were to have immense influence

on domestic and underwater telegraphy .

Cromwell FleetwoodVar | ey,
tant electrician, initially for the London district in 1850
then for its entire network, in charge of all its apparatus
and a major contributor to its technical base, was alone
in having no other employer. He advised on many
other major electrical projects and apparatus, including
several of the Atlantic cables. His brother, Samuel Al-
fred Varley, also worked for the Company for a period.

Nathaniel John Holmes, the manager and electrician of
the Foundersd Court stati on,
was subsequently to make several innovations in tele-
graphy, domestically and in submarine works. He was

a close assomate of Wheatstone.

T h e Co mpannipald mnkers were the formidable
Glyn & Co., of 67 Lombard Street, who performed a
similar function for the London & North Western |,
Great Western and many other railway companies.
George Carr Glyn was for a long time chairman of the
London & North Western Railway, though the bank
wasnotr epresented on the
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As can be seen the railway nterest if not dom inant was
heavily represented in all aspects of the Electric Tek-
graph Companyd8s <capi tFarh bean
ginning to end t here was a strong crossrepresentation

of both direction and shareholding between the rail-
ways and the Electric.

Systematic Expansion

At the start of 1852 the Electric Telegraph Company
announced that it had its Central Station in London and

226 provincial stations, 70 of which had constant atten-
dance, day-and-night. It was working 2,500 miles of
line with another 80spemsl en

James Graves, when he joined the Company as a clerk
on February 26, 1852, had this impression of his new
employer:

0The El ectric T e | eOfficea is hin
Lothbury behind the Bank of England. Although they
have numerous other offices, this one is the chief of the
metropolitan offices and in fact of all the stations in the
Company. It is as it were the centre of the Company,
here all orders, rules and regulations are issued, and all
the accounts received examined and passed, to this
place the whole of the stations forward at intervals of
two or three days all the messages received by them
together with an abstract of them all. The whole man-
agement of this Company®8s bus
It is in this place that all the lines of telegraph in the
United Kingdom and from the Continent radiate into

one common centre - hence the distinctive appellation

of 6Cent r ai$ dervédadnd giwed to the
Lothbury Station. The building in itself is a very exte n-
sive one, it consists of a large hall open up to the sky-
light - this is approached by a narrow passage called
Founder s Court, in front
seen the large clock worked by electricity. On attaining
the interior of the hall immediately before you may be
seen the Canmittee Room - on the left a flight of stairs -
leading to different departments on the different floors,
some devoted to examination of papers, messages, e
counts and other to instrumental operations, forwar d-
ing and receiving the messages. Another depatment is
occupied i n makiandsupplging@ress p
intelligence, this is called the Intelligence Dep ar t me n {

00On the right of t he ee(thichan
extends round two sides of the hall) is situated the
Code Room, the Superinteind
ately over this is the 8ec
partments, the highest of which is used for instrume n-

tal work. The messages on either sideare raised from
the Counter to the I nstrume
which consists of a wooden square tube divided into

two parts - a wheel and windlass handle placed at the
top over which passes a rope furnished at each end
with a square box 8 so that when one box is at the top
the other is at the bottom and vice versa. A signal is
given to draw up or put down the messages by means

of a small bell and communication is held from top to
bottom and vice versa by means of a gutta-percha
speaking tube. The whole establishment is carried on

C

-

partment has its own description of employment. U n-
der the building is a large cellar where the batteries,
i  acadnedcg arenlept.t The broken instruments or those
founddefecti ve are repaired

Th e Co mpmid-ypdcapital at the end of 1852 was
£512,000with a reserve fund of £73,400. It had spent
£416,693 on its telegraphs including patent rights,
spending £13,100 in that year on renewals and maine-
nance. Receipts from messages in 1852 had been
£40,087;costs m that account had been £26,232allow-
ing for a dividend of 6 %2 % and a sum placed to the e-

0 0 senved fundo The wiscipal tlirectous at this time were J
L Ricardo, G P Bidder, R Till and S M Peto.

To combat competition a one shilling for twenty word
message rate was launched in August 1853 for all sa-
o mt{pr&sd/vyhglgifty miles of London, specifically inclu d-
ing Birmingham, Brighton, Cambridge, Coventry,
Northampton, Oxford, Rugby and Windsor.

Between 1852 aml 1853 the Company promoted several
Bills in Parliament for powers that directly threatened
its competition. In November 1852 it proposed a Bill to
acquire the Submarine Telegraph Company. It also
launched a Bill to enable a subsidiary, the Intern ational
Telegraph Company, to work circuits in Britain along
roads, railways and canals, as well as underwater ca-

n elesgo continentahBunope.eTtien,annNoveraberel853, it
sought ambitious authority to work circuits in its own
name not just in Great Britain, Ireland and in all Her
Maj esty®s overseas d o mi
Europe, Asia, Africa and America. These remarkably
aggressive prospective legal powers were either re-
jected or abardoned.

Also during December 1853, imitating its competition

0 Vifat had Ahc?pteddaﬁp%rreﬁ’ff)ﬁvyeathg}%ré(sistalﬁtesubter-
ranean circuits, the Electric Telegraph Company com-
menced laying long lineso f s i x
wires insulated with gutta-percha resin from London to
Manchester and Liverpool, and from Manchester to
Leeds, in iron pipes alongside of the London & North -
Western Raiway.

e s Regpgeghaving its assistant engineer, Latimer Clark,

_ gigorously test its new subterranean cables unde'water
at the Gutta-percha Company&6s wor ks

¢ eAplt?l _eLS%Q itr\/v%s sbr&riged By(%hlé Bidw t ransmission of
messages when compared with its overhead lines. The

P N tC8n‘?pan)8tF1ef1 hafl F/Iic_hgepl’—%radbyr%%edzaorge Aliry,

ref@syer PhE' €% undd Loiprficks efiebmind®
the new lines. Faraday electrically tested two 100 mile
coils of 1/16 inch diameter c opper wire insulated with

"t gufhbédHa B Y16TF 4hnt
pended in the canal by its wharf and one set in the dry
warehouse of the Gutta-percha Company; noting con-
siderable differences between the two. These experi-
ments were later used in addressing retardation in
submarine cables.

On May 21, 1854 the
periment, joined the six underground wires into one
continuous copper circuit 1,100 miles in length, from its

by strict order and discipline and every different D e-

Strand office. They tried this immense line at first with
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a galvanometer and then, with moderate success,
transmitted messages with a Bain chemical printing
telegraph, their most sensitive instrument. This was the
longest single circuit yet achieved.

As it turned out the gutta-percha insulator, whil st sta-
ble when immersed in sea and fresh water, eventually
oxidised and crumbled when exposed to air. The Com-
pany in five years had to revert to its original overhead

iron wires. It took until August 1864 to elim inate the
last underground circuits on its L ondon, Liverpool and
Manchester trunk lines; the last piece being at Rugby.

In August 1854 the Company also had the fifteen miles
of underground line connecting its eighteen st ations in
London, containing 350 miles of wire.

Table6

Statistics on the Telegraph in the United Kin gdom in
1854 compiled by H A Murray

Electric Telegraph Company

Miles of line 5,070
Miles of wire in cables 5,000
Miles of wire on poles 20,700
Magnetic Telegraph Company

Miles of line 1,740
Miles of wire in cables 6,180
Miles of wire on poles 4,076

Submarine (& European) Telegraph Company

Miles of line 400
Miles of wire in cables 2,740
Miles of wire on poles o}
British Telegraph Company

Miles of line 1,000
Miles of wire i n cables 2,755
Miles of wire on poles 3,218
Electric Telegraph Company of Ireland
Miles of line 88
Miles of wire in cables 176
Miles of wire on poles o}
Total Miles of line, 1854 8,298
Total Miles of wire, 1854 44,845

Of these 534 miks of line were submarine, employing
1,100 miles of wire in underwater cables.

Murray quotes the cost of putting up a telegraph orig i-
nally as £105 per mile for two wires and that experience
now enabled it to be done for £50. The cost of laying
down a submarine telegraph was stated to be about
£230 per mile for six wires, and £110 for single wires.

Of the three principal companies, from 25,000 to 30,000

miles of wire were worked on Cook & Wheatst onep

system; 10,000 on the magnetic system without batte r-
ies; 3,000 on Bainds chemi
der on Morseds pl an.

c

At this time, in either 1854 or 1855, the Electric est#®-
lished Stores as 17, York Street, York Road, Labeth,

on the river Thames, in the former premises of OKNi ¢

Al

e | &uita-percha Companyo. Nickel s
supplied gutta -percha insulated wires for tel egraphs.
John Muirhead was Superintendent of the Stores. It
only maintained this warehousing for a few years;
transferring its stores for instruments, wi re, poles and
cable for the rest of its existence to a yard on the Lm-
don & North -Western Railway at 44 Gloucester Road,
Camden Town, in north London, right opposite the
northern end of the very first, experimental line of tel e-
graph. Under
built its own large Factory for batteries and instr uments

in 1858 around a courtyard at Gloucester Road. As well

as developing the Comparyods
vised many improvements in cell technology and other
apparatus.

The Company opened a Bain printing circuit in January
1853 between Foundersdé Qourt
ampton, alongside of its Cooke & Wheatstone two-
needle circuit of 1844. There were then twenty-nine

Bain printers in service, using separate circuits between

the statons at Foundersd Court,
mingham, Bristol, Edinburgh, Glasgow, Liverpool,
Macclesfield, Manchester, Newcastle, Rugby, Souh-
ampton and York, usually installed in pairs at each of-
fice. The last lines using the Bain printer, with their
single-wires, were opened shortly after to Bristol, Car-
diff and Falmouth in Engl and&s West
lasted in these large and busy offices until the 1860s.

To illustrate the growing complexity of managing tel e-
graphic circuits, the separation between long and local
lines, and also railway signalling; there were eighteen
wires out from the Shoreditch terminus of the Eastern
Counties Railway in London during 1852. Two wires

comprised the long-line to Cambridge, Ely and Nor-
wich; two wires covered the local stations between
London and Brandon; two wires those to Broxbourne;
two wires for the long -line to Colchester; two wires for
the local stations to Chelmsford; and two wires to their

London Good sdOffice at Brick Lane. The other six wires
were single lines working single-needle telegraphs and
bells for railway si gnalling.

In another instance, a this time the southern area of the
London & North -Western Railway between Euston
Square in London and Normanton was separated by
the telegraph company into three Divisi ons; from Lon-
don to Birmingham, from Birmingham to Derby and
from Derby to Normanton. The stations in the Divisions
were in direct connection with each other but connected

to the rest of the telegraph sy st em t hr owgh
mi ssiond st at i ommngham or Dérby masd o n ,
was appropriate, where there were switches between
circuits. The transmission stations also had direct, in-
dependent circuits or long-lines between themselves.

The Pivisiog befvpea Logdangand;Bjjraingharg ¢4 rjed
seven wires in 1849. Two were for the very long line
from London through Birmingham to Derby, Norma n-
ton, York and Newcastle for Scotland; two were for the
intermediate long line to Birmingham, Manchester and
Liverpool; two were for the local or Division line cove r-
ing Euston Square, Camden Town, Tring, Wolverton,
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Rugby, Birmingham, on to Stafford and Crewe; and the
odd single wire was for the Bain printing line from
London to Manchester. The other lines worked the
Cooke & Wheatstone two-needle instrument. By 1852
the London to Birmingham Division had increased
from six to seven telegraph stations; at Euston Square,
Camden Town, Tring, Wolverton, Rugby, Coventry
and Birmingham.

The Divisions were aggregated into geographical Dis-

tricts; the Company®ds main
The Moving Fire

From 6The Quarterly Rev

0Jammed in between | ofty h

court in Lothbury, we see before us a stuccoed wal-orn
mented with an electric illuminated clock. Who would think
that behind this narrow forehead lay the great brdiifi we
may so term itd of the nervous system of Great Britain; or
that beneath that narrow pavement of the alley lies its sping
cord, composed of two hundred and twelfoyr fibres, which
transmits inteligence as i mpercephb-ib
l ongatad does beneath the ;g
channel the O6efferentd wird
footpaths ramify in certain plexuses within the metropolis,
and then shoot out along the ditfet lines of railways, until
the shores of the island would seem to interpose a limit t
their further progress. Not so, however, as is Aketwn, for
beneath the seas, beneath the heaving waters, down man
fathom deep in the still waters, the moving fiakes its dér
some way, until it emerges on some foreign shore, once mg
to canmence afresh its rapid and useful career over the wid

expanse of the Continent. 6
Quoted by Maria Rye
in 6The Rise & Progress o

The International Telegraph Company

An independent creation of the Electric company, the
International Telegraph Company connected its English
circuits to those of the European continent by an un-
derwater cable from East Anglia to Holland. It had

been ganted a concession by the Ministry of the Inte-
rior of the Net herlands government on May 10, 1852.
The initial 110 mile cable was completed on May 30,
1853; this opened its business not just to the North
European states but also to Russia, the Balkans, Qb-
man Turkey, the Levant, and eventually, in a little over

ten years, to the vital British possession of India.

As it did not have circuits in Britain the International
company was constituted under a Royal Charter rather
than being debated through an expensive and time-
consuming Act of Parliament.

The first public messages between Amsterdam in the
Netherlands and London were transmitted on August
15, 1853. There were already international circuits am-
ward into Belgium dating from December 1, 1852, and
into Prussia, opened on February 1, 1853. The Company
announced access from all of its stations in Britain to
Amsterdam, Antwerp, Berlin, Bremen, Breslau,

burg, Hanover, Strassburg, Leghorn, Libeck, Milan,
Pressurg, Rotterdam, Trieste, Venice and Vienna.

The laying of t he
from Orfordness to Scheveningen, manufactured by R S
Newall & Company, the maker of the first successful
submarine circuits, was superintended by Edwin Clark,
the Comp any d-im-cheef igei waseassisted by F
C Webb as submarine electrician. Webb went on to be
chief electrician to the Atlantic Telegraph Company,

a dand contribdited #otthe wuecessfal ilaying of the first i n-

b u @9, 1858 and Septempes 29,apd 30, §8P5. Al wereof | o v

h

Dantzic, Florence, Frankfort-am-Main, Hague, Ham-

tercontinental cable in 1866.

Three more identical cables were laid between England
e \arfi Holldnd, loty Jule 8.6 ahd 17, 1853; on S#ember 8

light weight with single cores, and made by Newall.

Originally the International company had four unde r-
ground circuits from Scheveningen to Den Haag where
the Company had its own offices. But on September 1,
1855 the Hague office was closed and four new wires
solely for international service were laid alongside the

I Viinedct Hdlildh® Rafwae Eothpahy@to Roms in  the

K iRDkStelefrMBfkdn@dih? Fhain'tdie§raph diafloh, Hn NE&

December 1856 to much larger new premises on Nia-
wezijds Voorburgwal, by the Royal Palace at Dam.

Cooke & Wheatstone had made the first electric tele-
graph in the Netherlands between Amsterdam and
Haarlem on the same Holland Railway in May 1845.

With the opening of its cables to Holland and the cont i-

nental telegraph system in June 1853 the Electric
adopted the
and single-needle instruments throughout its entire
systeam. This Was thhe cangirentad versiangobtige code or
cipher used in America. The much more common two-
needle instruments retained their own code.

In the following year it introduced Sieme n s
American printing telegraphs on its foreign ci rcuits.

After three attempts, on September 4 and 5, 1854, the
Electric finally completed the 65 mile single -core un-
derwater circuit from Holyhead to Howth of the short -
lived Irish SubMarine Telegaph Companywhose rights
it had acquired in 1852, joining its circuits to Ireland by
the most direct route, off its line on the Chester & H o-
lyhead Railway, an ally of the London & North -
Western company. The amount of traffic necessitated
the construction of a second cable to Dublin on June 13
and 14, 1855. Both were manufactured by R S Mwall.

The International Telegraph Company managed the
construction of the Dublin as well as the Holland u n-
derwater circuits on behalf of the Electric company.

For severd years the Electricos
limited to just one office, at 4 College Greenin Dublin.

It only extended its lines to cover the principal towns of
Belfast, Cork and Wexford in the mid -1860s; its con-
munication to the island was limited to t he capital until
then.

Although other companies pioneered submarine tel e-
graph cables to Europe and to Ireland the Electric was
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to dominate the English and Scottish domestic offshore

cables. Its electrical and engineering staff used these
small beginnings to develop an unmatched knowledge

of the requirements for underwater telegr aphy that

eventually enabled the ultimate success of the intercon-

tinental cables of the 1860s and 1870s. As noted, it res

lutely re-laid the broken Hol yhead to Howth cable.

Before that it had already spanned the broad estuaries

of the Forth and Tay rivers in Scotland on December 22
and 24, 1853 respetively, to access the far north of the
country. For these it had acquired the 500 ton wood-

hulled paddle steamer Monarchin 1853 and caverted

her to lay underwater cables; she was kept in service for
the life of the Company.

To connect the major offshore islands the Electric pro-
jected between 1852 and 1869: (year completed)

Thelsle of WightElectric Telegraph Company1852
TheChamel Islands Telegraph @pany (1858)

Thelsle of ManElectricTelegraph Compan{1859)
TheScilly Islands Tedgraph Company1869)

TheOrkney & ShetlandslandsTelegraph Compani1870)

The first domestic public cable, and the second succes-
ful sub-sea circuit, was that of the Isle of Wight Electric
Telegraph Compangf 1852. This had thirt y-two miles of
land line and one-and-three-quarter miles of submarine
cable (between Hurst Castle on the mainland and
Sconce Point on the Islang. In addition part of the line
between Keyhaven to Hurst Castle on along sand-spit
was also laid as a sibbmarine cable, as was the crossing
of the river at Yarmouth . It was undertaken at govern-
ment behest to provide the Royal Household at Os-
borne House in East Cowes with electric communic a-
tion. The Comp a n yodiginal engineer was Charles
West who pioneered the use of india-rubber insulation
for electrical circuits; he was to be replaced by Latimer
Clark, the Electric

Thel sl e of Wi g hircuit caofrom ghe gitg cf
Southampton to Brockenhurst on the long-extant over-
head lines by the side of the South-Western Railway,
and underground from Brockenhurst to Hurst Castle
on the mainland and underground between Sconce
Point and Cowes on the island alongside of the com-
mon roads. It was unique at the time in using india -
rubber insulation for its circuit s, subterranean and
submarine, from Brockenhurst to Osborne. The under-
water cable was uniquely armoured with plaited iron
wire. The Isle of Wight Telegraph had stations at
Southampton, Lymin gton, Yarmouth and Cowes, with
a private branch to Osborne House, and opened
throughout on October 14, 1852.1t used five Cooke &
Wheatstone instruments in its line. The short cable
across the Solentproved vulnerabl e t o shi
and was broken within eigh teen months; it had to be
replaced four times by 1861, although the sections of
the 1852 cable from Keyhaven to Hurst Castle and
across the river Yar were still in good condition after
ten years service. The Electric company absorbed the
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Company as soon as it opened its line, andwas to lay a
second, parallel cable to the Isle of Wight in 1867.

The Channel Islands Telegraph Compamgd a capital of
£30,000 in £10 sharesThe Electric contributed £4,200.
Its board of directors, and chief shareholders, in June
1858 were Robert Grimston, chairman, D de Quette-
ville, W Tupper, L W Robins, D M Gordon, P Gosset
and H Carrel. Grimston was chairman of the Electric
company, Tupper and Gordon represented the manu-
facturers of the cable, who underwrote the enterprise.
In 1860 it worked 93% miles of submarine line from
Weymouth in England to Por tland, Alderney, Guernsey
and Jersey, and 23 miles of underground cable in
wooden troughs on the islands, with three stations,
open from 8am until 8 pm daily, and had 13 employees
dealing with 11,102 messages. It used the American
telegraph, made by Siemens & Haske, in its circuits.
The Company had a 6% government guarantee on its
paid-up capital applicable only when the cable was
working. Its circuit to England opened on September 7,
1858, connecting with
London & South-Western Railway to Southampton,
having cost £25,280. The 18@nile line from Southam p-
ton to Guernsey and Jersey via Alderney originally had
three Siemens & Halske relays in its circuit but these
were found unnecessary. The cable, the longest dome-
tic underwater circuit, manufactured and laid by R S
Newall & Company, sadly failed, after many repairs, in

June 1861 after haing £4,010 mae spent on it.

The Channel Islands company, in 1860, charged 5s 8d

for a twenty word message to and from the Elect r i ¢ 8 s

provincial stations in England, 5s 0d to London, 4s 0d
to Southampton and 1s 0d between islands. Messages
were sentto and answers recaved back from London in
1860 in forty minutes.

The Submarine Telegraph Company had Glass, Elliot &

5 sCogwgagyi I,'glyt a §mee it'_ e% ﬁ:irﬁug ‘jpz?tv\_/egn Pirou,
Normandy , in France and Filquet Bay, Jersey in January
1859, routing messages via Paris, Calais and Doverto
London. When the direct cable failed in 1861 this be-
came the sole route with a consequential 50% increase
in charges. The rate became 7s 6d when theSubmarine
simplified its prices in 1862. The two telegraph compa-
nies had offices in the same building on Jersey

The Isle of Man Electric Telegraph Comparof Douglas,
loM, was formed in 1859 ofor telegraphing me ssages to
all parts of the island and to England 6. It was an en-
tirely local promotion and, as the island is not a part of
Britain, the Company was a statutory incorporation by
the Tynwald, the Manx Parliament, on August 10, 1860,
with a modest capital of £5,500 in shares of £10. Only
£4,800was needed to be calledup for a 36 mile long
s 6cab(1j‘e,nn}§\rp,|uf§%tuged gnd c_onstructed by Glass, EIIiot_&
Company of Greenwich in August, 1859 from Point
Cranstal, four miles north of Ramsey, loM, to Saint
Beed Head in Cumberland, England, using the char-
tered steamer Resolute The Company also erected
twenty miles of land line south from Cranstal to Ra m-
sey and Douglas, and four miles more north from Saint

Beesd to the town of
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telegraph circuit. The Manx company had telegraph
offices at Atholl Street, Douglas and East Quay, Ran-
sey. Its Secretary and Manager was Pieter Johannes
Duyshart, who earned £226 in yearly salary. Messages
were transmitted from Douglas, the Manx capital and
its largest town, direct to Manchester in northern En g-
land using the American telegraph on t h e El
circuits. The Company was bought by the British Post
Office for £16,106 in 1872.

The Scilly Islands Telegraph Companyas promoted by
Messrs Ashurst, Morris & Company, of 8 Old Jewry,
London, in June 1869 with the support of Augustus
Smith, who leased the Scilly Islands from the Duchy of
Cornwall, after the Post Office refused to support a
cable from the islands to the Cornish mainland. Along
with the | slanders, over 600 merchants and shipowners
had lobbied for a telegraph to communicate with a n o-
toriously dangerous area for shipping. The cable was to

be constructed to the patent of William Rowett, alsoone

of the promoters, with a single, india-rubber insulated,
core and a thick hemp rope outer covering, manufac-
tured and laid by the contractors, R S Newall & Com-
pany. As well as a thirty -one mile circuit from Land d
End, the westernmost tip of
principal town of the Scilly Islands, there were to be
two additional lines to the lighthouseson t he i
rocky shore. The principal circuit was completed on
September 25, 1869, the Cmpany having offices in St
Maryds and Penzance in Cgrn
ing 2s 6d for a twenty word message between the two
places. In the latter it connected with the Electric Tele-
graph Company. The extensions to the lighthouses
were not built, leading to great losses of life where im-
mediate reports of several shipwrecks were unable to
be sent to the coast guard. The hemp-covered cable
failed and in April 1870 the Islands company e mploy ed
Nathaniel Holmes, electrician and engineer to the Great
Northern T elegraph Company of Copenhagen, with its
several North Sea cables, to underrun it from the Scilly
shore to find the fault and have it repaired. This proved

a temporary measure and on June 20, 1870 W T Henley,
the telegraph cable manufacturer and contractor, re-
pl aced Rowatt and Newall 8s
cable, having the usual iron-wire armouring. His work
lasted until the government appropriated the Co m-
panyd s aanH@rit24, 1878.

Finally, the Orkney & Shetland Islands Telegraph Company
was promoted by a local merchant and landowner,
George H B Hay of Laxfirth on Shetland, in 1868. Once
again Nathaniel John Holmes was employed as electii-
cian and engineer. The Islands canpany had a capital
of £20,000, obtaining a modest guarantee of interest
from the local boroughs, and employed WT Henley and
Reid Brothers of London to successfully lay a 260 mile
series of land lines and single-core cables from the town
of Wick and the coast station of Voe in Caithness in the
far north of Scotland across the Pettland Firth, through
Orkney to Boddam and across the straitson to Lerwick
in the Shetland Islands, with a separate section to Balta
Sound on Unst, the most northerly inhabited island, in

ec

n

1870. It charged a Special Rate of2s 0d for twenty

words to Lerwick and 3s 0d to Unst. The main land

cable broke in 1874 and was replaced, and the Shetland

cable duplicated. However the damaged cable was re-

pairable and the

The message rate soared to 6s 0d for twenty words to
t r paycfd@ the new works.

The earliest underwater cables, domestic and foreign, of
the Electric company were distinguished by having a
single, relatively large diameter copper conducting
wire as the core. Where traffic necesdtated it, two or
more cables were laid.

The Company®s 0 w Monarch, daml rthe Tay,
Firth, Isle of Wight, Holland and Ireland cables and was
kept busy repairing thesteme
cuits for two decades. Other companies owning subma-
rine cables used chartered vessels.

The Monarchwas built on the River Tees in 1830 with a
wooden hull and side -lever engines driving paddle -
wheels. She was 512 tons gross295 tons register, 156ft
3ins long overall, 19ft 9ins in breadth and 14ft 6ins
depth of hold, with a crew of eighteen. Her two -
Yipdarpagings aghigveds130niygShey wps regisiergd,
in London, No 18,604, with flag identity MNLF. The

| a'@sgeswss aquired by the Company in 1853 and fitted -
out to lay and repair underw ater cables.The paying-out
brake in the laying machinery was the model for all

W aspbpeqqeq} cable, gw%cgagi%jné,gs’ wa%theasystem of
buoys, mushroom-anchors, sheaves and steamwinches
that the Company developed. Monarch was fitted with
the first picking -up machine, and becamethe first ves-
sel to grapple for a lost cable and succesfully carry out
a repair at sea

2]

The dllustrated London News dreported that the initial
Holland cable was loaded into Monarch in five coils,
two in the main hold and three in the fore hold, coiled
alternately in order to keep the ship trimmed during
paying-out, and in oblongs to save room. The cablewas
paid-out over a sheave erected on shealegs over each
hold, carrying it high over the deck and a llowing it to
untwist and straighten. Rope was used to secure the
d edoils geiher i they leoldk andrcuttodt g raduatiyeaw the
cable ran out. Twelve men worked in the cable holds.

Monarch with all of her specialised equipment, was
occasionally chartered to the Submarine Telegraph and
the Magnetic Telegraph companies in the 1850sto re-
pair their underwater c ables.

The Electric Telegraph Company engaged at this time
in two other foreign ventures; but overland rather than
undersea. One of its directors, the railway contractor
Morton Peto, commissioned the Company to erect a
line-side overhead telegraph on the NorskHovedjernbane
or Norwegian Trunk Railway, fifty -six miles with seven
stations between Christiania and Eidsvold on Lake M o-
joven. This was the first railway and first tel egraph in
the newly independent Kingdom of Norway; one -half
the capital was English, Lewis Ricardo was a director,
and it was engineered by G P Bidder. It was completed

by Peto, Brassey & Betts on Septmber 1, 1854.

A History of the Telegraph Companies in Britain between 1838 and 1868
© Steven Roberts 2006 2010

Couumpany cabéps)|

and



36
Distant Writing

Table7

The Electric Telegraph Company
Four Years of Growth

Line Index  Wire Index
Jul 1851 1,965 100 7,900 100
Jan 1852 2,122 108 10,650 135
Jul 1852 2,502 127 12,500 159
Jan 1853 3,709 188 19,560 247
Jul 1853 4,008 204 20,800 263
Jan 1854 4,409 224 24,340 308
Jul 1854 4,652 230 25,233 320
The above in English statute miles
Offices Index  Staff Index
Jul 1851 224 100 485 100
Jan 1852 224 100 485 100
Jul 1852 201 90 565 116
Jan 1853 207 92 695 143
Jul 1853 254 113 715 147
Jan 1854 338 151 954 197
Jul 1854 374 161 1,152 236
Income Index Expenselndex
Jul 1851 25,529 100 15,370 100
Jan 1852 24,336 95 15,370 100
Jul 1852 27,437 107 17,259 113
Jan 1853 40,087 157 26,241 171
Jul 1853 47,265 185 34,000 221
Jan 1854 56,919 223 38,000 247
Jul 1854 61,215 240 45,091 291
The above in pounds (£) sterling
Messages Index
Jan 1850 29,246 100
Jul 1850 37,389 128
Jan 1851 47,259 161
Jul 1851 53,957 181
Jan 1852 87,150 291
Jul 1852 127,987 437
Jan 1853 138,060 470
Jul 1853 212,440 726
Jan 1854 235,867 807

Statisticsfromb Der Tel egraph al s

Dr Karl Knies, Freiburg, 1857

In March 1853 Peto also commissioned the Company to
build a telegraph alongside the Sydslesvigske Jernbaner
the South Slesvig Railway, incorporated in England as
the Flensburg, Husum & Tdnning Railway Company;
known al s o, grandl vy, in Londo
Ralway 6. It was intended to
the Baltic Sea, and D@mark with Prussia, joining the
towns of Rendsburg, Schleswig, Flensburg, Tanning,
Esbjerg and Husum. Peto, Brassey & Betts were agim
the contractors for building the sixty -nine miles of rail-
way works, and G R Stephenson, brother of Robert,
was the engineer. The first major component of the
Royal Danish Railway, from Tonning to Flensburg, was
opened during October 25 1854. It was parto f Pet
scheme to integrate the resources of the Eastern Coo-

ties Railway Company, the Port of Lowestoft and the
North -of-Europe Steam Packet Company, all of which
he had financed.

On March 16, 1854 the Company announced that it had
opened a connection with Denmark through its Ho |-
land cables, and that, among others, the towns of Els-
nor, Copenhagen, Kersoer, Nyberg, Frederika, Rends-
burg, Hamburg and Altona were in that circuit.

The Electric Telegraph Company was responsible for
erecting the 125 miles d poles and iron wires and the
interior circuitry on both Scandinavian lines; which

used Cooke & Whreedksysterme 0 s

John Henry Greener was the Electric Telegraph Canm-
panyds engineer in Norway
and 1855.In 1855 heretun e d t o
Assistant Engineer, surveying potential extensions into
Ireland. Greener had acquired his electrical skills with
the telegraphs of the London & Blackwall Railway in
1843 before joining the Electric. He left the Company in
1860 b undertake many telegraphic projects in India
and the Middle East.

From this period the Company maintained a consistent
policy of isolating risk in regard to capital. It carefully
financed external projects, that is, new and technically-
hazardous underw ater cables, through subsidiary com-
panies. The capital it raised in its own name was de-
voted to domestic land-based bugness. Only when the
new business was secure did the Electric absorb its
capital and its risks. Eventually, jumping ahead in this
chronolo g vy , it al so
Europe based upon its enarmous foreign traffic, driven
by the commerce of London, Liverpool, Manchester
and Glasgow. It held out the promise of revenues, as
well as lending its technical and management support,
to ever longer lines created by a series of foreign allies
towards its strategic destinations.

The Electric Telegraph Company was always aware of
the contribution of its staff. On Monday, January 9,
1854 the directors sponsored a supper for the 135 cleks
wor king in Founder s 6tel, COO&ILt
Bridge Street, Blackfriars. There were then 310 clerks
Vv eworkirg inthe mgtrepplis ang 940 in the pro vinces.
In 1851 Julius Reuter arrived in London from Aix -la-
Chapelle intending to establish an agency for distribu t-
ing foreign news to the journals of London. The par o-
chial press in Fleet Street and the Strandrejected his
services and he commenced businessn 1851 collecting
and distributing commercial intelligence from contine n-
tal sourgeg for prvale, %ptésq:riberﬁ ip the Buginess can-
MUy . and prpvidingyByitish pews foryhis pyegpeas
connections. He also, as a sideline, managed the pri-
vate overseas telegraphic tréfic of merchants unused to
the new medi um. I n
with the Electric Telegraph Company to transmit all his
dispatches, and such other messages as he could collect
or influence, for a commission on the company's
chargesdé6 through its new-
o §'@ngement was extended in January 1854 when the
Company agreed to support the development of

>
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Reuterds foreign news businless by allowin¥g2him to9 send
and receive public intelligence with a preferential di s- Shrewsbury & Hereford Railway
count of 50% on the ordinary message rates. Despite 104 Y4 16
this it took him four years to convince the London press Newport, Abergavenny
to use his sevice. 82 3
Hereford, Ross & Gl oucester
10 2
Tables South Devon Rail wayA
The Electric Telegraph Company 432 Y, 27
and the Railways in May 1854 West Cornwall Railway A
Compiled by Dionysius Lardner 50 7
Miles of Wire Instruments South-Eastern Railway
Bangor & Caernarvon Railway* 970 % 112
26 Y, 6 South Staffordshire Railway*
Birmingham, Shrewsbury & Stour Vall ey Railway* 30 S
226 19 South Wales Rail wayA
Chester & Holyhead Railway* 691 49
336 Y4 15 Taff Vale Railway
Eastern Counties Railway 63 %2 7
1,372 205 Val e of Neath Rail wayA
Eastern Union Railway 49 9
87 Ya 8 Whitehaven Junction Railway
Exeter & Crediton Railway 24 4
82 1% 4 York, Newcastle & Berwick Railway
Furness Railway 1,532 % 64
31, 2 York & North Midland Railway
Great Northern Railway 521 Y4 40
1,499 49 Edinburgh, Perth & Dundee Railway
Great Western Rail wayA 196 11
192 % 102 Edinburgh & Glasgow Railway
Lancashire & Yorkshire Railway 402 ¥, 14
436 41 Dundee & Arbroath Railway
Lancaster & Preston and Lancaster & Carlisle* 13 1
188 9 North British Railway
London, Brighton & South Coast Railway 352 %2 12
327 53 Scottish Central Railway
London & Blackwall Railway 4 0
20 4 London Offices
London & North -Western Railway* 500 76
4'522 167 Of these instruments 1,250 were Cooke & Wheatstone
London & South-Westem Railway double-needle, 177 Cooke & Wheatstone gigle-needle
_ 799 Ya 38 and 29 Bain printers. The Bain lines connected the na-
Manchester, Sheffield & Lincolnshire Railway jor cities. The single-needle apparatus was then used
_ 38 31 primarily on rural branches and to control access to
Maryport & Carlisle Railway tunnels and single-line railways. There were no single-
56 9 needle telegraphs as yet in use in Laxdon.
Midland Railway N . .
2451 % 114 Worth noting is the concentration of wires in the north -
Monmouthshire Railway* east of E_ngland in 1854 due to the_r_anways in th_e north-
64 14 west being contracted to competitive companies. The
North London Railway* lines marked with an qsterlsk * are thqse of the Lor_ldon
73 3 & North -Weste(n Railway and its allies; those with a
North Staffordshire Railway* da 99 edr A are t h otsre Radviay andhits
748 v, 32 associated compnies.
Oxford, Worce st er & Wol ver hampton| Rail way#A
249 30 Mid Decade
Shrewsbury & Birmingham Raill wanyldne 1, 1854 the Company introducedFranked Ms-
118 9 sagestamps, relatively large adhesive labels (quite large
Shropshire Union Railway* enough to have abbreviated regulations on their face
58 Y2 3 and to be signed by the sender) br twenty word me s-

Shrewsbury & Chester Rail wa

y Asages, in three denominations, under 50 miles on pink
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paper (1s 0d), under 100 miles on blue (2s 6d) and over
100 miles on white (5s 0d) that could be stuck on to its
ordinary message forms or even onto plain paper. Mes-
sages could be so pe-paid and left at or d elivered by
oneds servant to one of i
transaction. In January 1855 the wordage and mileage
limits on these large label-like stamps were abandoned
and more flexible monetary values adopted. In August
1855t he rate changed aftel-
lowed and the Franks then were valued at 3d, 1s 0d, 1s
6d, 2s 0d, 3s 0d and 4s 0d, all on different coloured @-
pers. These were used until 1861.

t

o

The Franked Message stamps were available from sa-
tionersinaddi ti on to the Company
these were: W J Adams, 59 Fleet Street; J Airey, 53
Shoreditch; H Good, 60 Moorgate Street, A J Hall, 78
Old Broad Street; Vacher & Son, 29 Parliament Street;
and Waterlow & Son, 49 Parliament Street, 24 Birchin
Lane and 6568 London Wall.

In the same month, June 1854, the Companyopened an
independent marine telegraph connecting Hurst Castle,
where the Isle of Wight cable left England on the west-
ern entrance to the Solent with the port of Southam p-
ton. It erected masts for flags at the Castle using Cap-
t ai n MaQodeyfSighass for the Mehant Serviceo
speak with inbound steamers that they might inform

their owners and agents at the port of their cargo.

As it gradually expanded in domestic lines and its i n-

vestment in overseas cables the paidup and debt capi-

tal of the Electric Telegraph Company reached an im-

pressive £512,000 in 1855. In that year it was authorised
by Parliament to merge its capital with that of its su b-

sidiary, the International Telegraph Co mpany, which

owned several cables to Europe through Holland, to

create The Electric & International Telegraph Compang
remarkably cumbersome title. The Act of 1855 allowed

it to use either the new or the original title for its bus i-

ness, which it did inte rchangeably. To the end, with the

public,itwa s ghe Eléct r .iobc 0

Just at this moment Britain, France, Sardinia and Tu-
key went to war with Russia. The conflict had a severe,

if temporary, effect on the British economy partic ularly

on iron, coal and foreign commerce. The telegraph
benefited fr om dstormmfficchut moe a g
from the consequent fall in investment as capital was
distracted.

In support of the war the Company trained a corps of

soldiers in single-needle telegraphy and provided the
army with a waggon -train carrying all the apparatus &
instruments, batteries and underground cable 0 for a
field telegraph, the first in the world. The twenty -four

man corps and its equipment was landed in the Crimea
during the frozen month of Decem ber 1854 and had
connected all of the fighting units, supply bases and

headquarters with electric telegraphy by March 1855.

In November 1854, as the hostilities commenced, the
Electric Telegraph Company arranged that any officer
engaged in the Russian campmign could send a message

Hague and it would be forwarded to their relatives or
friends in Bri tain without further charge.

Maturity & Success
At home the greatest length of any one line in the Elec-
S uSitAdd OdPst eSnP el | N5 5U Py algh
ness to Plymouth. Each two-needle telegraph circuit
required at this time two wires (with earth returns);
traffic_on the busiest segments required multiple cir-
f 1 cgiR: &he And FdmELSNAIdH T0 RUGBY Had nfhe wires,
from Newton Junction (where the London and the
Manchester circuits combined) to Liverpool eleven
wires, and from York to Newcastle ten wires. The odd
single wires were the Bain lines working chemical
D s priotér. i ce s, in London

It then possessed 27,711 miles of wie, with 404 stations
and 2,458 Cooke & Wheatstone and Bain mstruments.
In 1855 it worked 717,404 messages.

In the year 1855 the Company negotiated away price
competition in messaging.

The Chairmen of the Electric Telegraph Company and
of the English & Iri sh Magnetic Telegraph Company
signed an agreement on July 19, 1855 fixing their mes-
sage rates to a national joint tariff. This unpublished
collusion became effective on August 1, 1855. It was
operative until the end of the public companies in 1868.

From this time, 1855,the Company began to make more
intense use of its circuits, doubling its capacity, if not its
effectiveness, by gradually replacing its double -needle
instruments using two-wires with the single-needle
apparatus that used single wires. This also allowed it to
install American electro-magnetic printers for high-
density traffic on the same circuits, rather than have
separate Bainchemical circuits as it had previously.

C F Varl ey, t h e C ovaspnaticont@rg
with tioé f & ofkthe original American tel e-
graph, and in 1854 introduced current reversabr double
current operation. The line current was kept permanent
for the duration of the message and the ingenious key
or tapper was enabled to reverse the polarity of the
circuit to indicate the dot or dash. This reduced retard a-
tion in the circuit (extending its viable length), simult a-
neously reducing the battery power and the number of

e drelays required. Used originally for unde rwater and
underground lines where retardation was a critical is-
sue, it was applied to taHh
tic long-lines in Britain using the American tel egraph.
From 1854 no other land circuits were as eficient as
those of the Electric Telegraph Company.

In the next year, 1855,Varley perfectedhi s 6t r a
apparatus for the Ameri can telegraph. This enabled, for
the first time, consistent transmission of messages over
the longest circuits from point -to-point by the introdu c-
tion of sophisticated automatic relays. An example

cited a message rouded from Windsor Castle in sout h-
ern England to Balmoral in northern Scotland. On being

keyed in Windsor it was

in Edinburgh, then finally in Aberdeen before the
printer marked the tape, almost instantaneously, in

by the continental telegraph system to its station at The

Balmora. The new O6transl ator a-
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dam on the cables to Holland, converting the English
electrical system to the simpler European circuits
automatically, so enabling direct messaging between
London and Frankfurt and Berlin.

Table 9

Electric Telegraph Company
Staffat the principal station4854

From the O6North British R
London Liverpool Manche ster
Male clerks 141 34 41
Female clerks* 52 12 17
Messengers 83 19 16
Engineers 9 - -
Total 185 65 74
Total by employment 1854

Clerks & Messengers 994
Female clerks 81
Engineers 139
Total staff 1,214
* Females were only employed in these three sations
The new word telegramwas to gain popular counte-
nance during 1856 and in subsequent years; although
the expression was firstk n
sonds Oxford Journaldé on J
newspaper first used the word only on September 14,
1857 quoting messages relating to the mutiny of troops
in India. Its popular acceptance was brought about
primarily with the widespread appearance of the by -
l'ine OReegtrearm®s ohelmany news
on foreign subjects from 1858.
InMarch 1856 the Queends Sp

Parliament, totalling 701 words, was sent from Foun-
der s d t& Amsterdam, using the American tele-
graph for the first time . It travelled a distance of 321
miles by overhead wire alongside the Eastern Counties
Rail way to Lowestoft, t hae
ble and its wire from the Hague, and was printed, in

just 20%2 minutes. The telegraph clerk in London was an
eighteen-year-old girl who transmitted at a speed of
nearly thirty -five words a mi nute. Two words had to be
corrected by interchange of signals, all within the time

specified.

With the formal end of the war with Russia , effected by
the Treaty of Paris on March 30, 1856 the Comp any 0
continental connection through Holland and Prussia
was speedily restored. By May 5, 1856 a new direct ai-
cuit had been opened between London and St Peters-
burg; at 1,700 miles it was the longest line of telegraph
then in existence.

On April 23, 1856 the Company used the steam tug
Wilberforceto lay a two-mile cable across the Hunber
river, between Hull and New Holland. This was to
form part of a long line from Hull to Grimsby and

Peterborough through to London to be opened by mid -
May.

On October 8, 1856 W F Cooke hosted a diner for the
visiing 0 el ect®iEi BnMorse at t
at 153, Aldersgate Street, in the City of London. Attend-
ing the event were Lord Charles Clinton, Sir James
Carmichael, Charles Fox, GeneralWilliam Wylde CB,
Dr William O Shaughnessy,
i]3(;{@‘nWVé)/ankins’: Ber%tt‘r %hgrlrei{ ' Til:slt%n 5%ight, Edward

ght and Thomas Crampton; important and pionee r-
ing figures in engineering and telegraphy from Britain,
America and the empire. But other than Cooke and
Wylde, no one attended from the Electric Telegraph
Company, such was their opinion of the American ge n-
tl emandtonspr et e

e Vv

Morsefs visit was <connethe
Atlantic Telegraph Company and the first intercont i-

nental cable, between Europe and America. The Electric
took a cautious view of this i mmense project; none of
its directors or its technical staff were involved in its

projection, and its management had their own opinions

on the viability of underwater circuits.

The Electric Telegraph Company reported in January
1857 that it possessed 5,38 miles of line, 28,627 miles of
wire requiring 136,000 poles, and 2,121 instruments
with 653 bells. It advertised in 1857 that it has circuits
along at least some of the lines of the following sixty -
thrfe rafivayP dorfp4riies: AbedieerP %angl_er_‘kac‘érnqr-
win: Bhrkenhead: gaﬁ_ﬁczashire & Theshire DindBEnS BY-
mingham, Wolve rhampton & Stour Valley; Bristol &
Exeter; Buckinghamshire; Caledonian; Chester & Holy-
head; Deeside; Dublin & Drogheda; Dundee & Ar-
broath; Eastern Counties; Eastern Union; Edinburgh &
P a@ifsdow; Edi erdrg"h,' Perth & Dundee; Forth & Clyde
Junction; Furness; Great Northern; Great North of Sca-
e elank; Great Westare; Heeeforel,rRbss § Glandester; Hull
& Holderness; Lancashire & Yorkshire; Lancaster &
Carlisle; Lancaster & Preston Junction; Lancaster &
Skipton; Leeds & Bradford; London & Blackwall; Lo n-
don, Brighton & South Coast; London & North Wes t-
n tere;r Lorgleni & Hawth Wester;p Lomdond Silbuty &
Southend; Manchester, Sheffield & Lincolnshire; Mary-
port & Carlisle; Midland; Monmouthshire Rai lway &
Canal; Newmarket; Newport, Abergavenny & Her e-
ford; Norfolk; North British; North Devon; North Lo n-
don; North Staffordshire; North Union; North Western;
Northern & Eastern; Oxford, Worcester & Wolve r-
hampton; Perth & Dunkeld; Port Carlisle Dock & Rai |-
way; Scottish Central; Scottish Midland; Shrew sbury &
Birmingham; Shrewsbury & Chester; Shrewsbury &
Hertford; Shropshire Union; South Devon; South East-
ern; South Staffordshire; South Wales; Taff Vale; Vale of
Neath; Whitehaven & Furness Junction; and the West
Cornwall. On the Caledonian and Dublin & Drogheda
railways the circuits were limited to short branches. At
that moment there were 243 separate domestic railway
companies of varying sizes and states of organization.

ot
ul

With the consolidation of the competitive lines in Jan u-
ary 1857 into the British & Irish Magnetic Telegraph

Company, as the second wholly national network the
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Electric launched a widespread press advertising cam-
paign in the new firmds ano
sised its much larger number of stations in Britai n.

The chairman, Robert Stephenson, eported in 1859 that
the first generation of its submarine cables was decay-
ing and due to the shallow nature of the German Bight
were vulnerable to anchor-damage. He noted that some
lasted five years, others ten. The Hectric had spent
£140,000 on these continental and domestic cables, and
would henceforth set aside £14,000 a year to enable
their complete renewal over a ten year cycle. It had had
a policy of sponsoring domestic cable companies, but
still had to maintain and periodically re-lay its own
foreign wires to Europe by way of Holland.

A new exceptionally heavy underwater cable with four
cores was laid by the Company between September 19
and 21, 1858from Orfordness to Zandvoort in Ho lland
to replace its original four lightweight circuits, which
had suffered repeat edltyasfr
engineered by Latimer Clark and manufactured by
Glass, Elliot & Company. The four old cables were then
raised to recover the copper cores for scrapand reuse.
Foreign traffic was of such importance that the Com-
pany had to lay another heavy four -core cable between
Lowestoft and Zandvoort in 1862;this too was made by
Glass, Elliot.

The first Zandvoort cable was enveloped in drama and
incident, with accusations of industri al sabotage.

In the Guildhall Court in London, on February 20 and

21, 1861, Glass, Elliot the makers of the Company 6
heavy cable between England and Holland of 1858,
sued George Boswall, London agent of R S Newall, its
chief competitor, for damages. Boswall was accused of
engaging a man named Curtis to accompany the cable-
laying expedition to drive a series of iron nails into the
cable to destroy its insulation on submersion.

Curtis admitted his actions to the court, but Boswalld s
plot was only partial ly successful, just one of the four
cores was penetrated His damage cost the Company
something like £4,000 to £5,000 in attempts to epair.

Newall left the submarine cable business in 1860. The
Atlantic cable of 1858, and several othes that his firm
had manufactured for the Mediterranean Sea and In-
dian Ocean, failed, at huge cost to their promoters.

The old single-core cables were not wasted. When the
Companyds two Dubl i 59 theyavere e g
replaced in 1861 by its ship Monarch laying a single
circuit using Newall ds salyv
1855. This, too, lasted four years...

The Prince of Wales visited the Central Station at Foun-
der sd Cobruaty 219 1857 Fbeing shown around
by the directors Thomas Critchley, Mark Philips and
Richard Till. His Royal Highness, the newspapers
noted, was particularly wat
nication with Hamburg, Berlin, V ie n n a , &c. 6;
contemplating messages to and from his many royal
relatives in the German states. The Prince was tojoin

his Royal mother in having a private telegraph installed
t fatehis nesidéneear t | and . It emph

Due to the direction and nature of their business the
clerks in the Foreign Gallery commonly were of Ger-
man origin and spoke German among themselves.
Their traffic in October 1857 reached out to Hanburg,
Berlin, Vienna, Trieste, Stettin, St Petesburg, Moscow
and even Kiev. On May 2, 1858 a direct circuit to Con-
stantinople in Ott oman Turkey was opened for the first
time. The response was in French as they then co-
trolled the t elegraphs there.

Tablel0

The Electric Telegraph Company
Growth 1850 8 59

Miles of Wire Stations Staff Meages
1850 7,046 257 - 64,734
oml8%lh 94805 2%c hor s 99216
1852 15,737 207 - 211,137
1853 20,588 338 - 345,793
1854 23,570 420 1,281 572,216
1855 27,729 404 1,131 745,880
1856 28,875 423 1,114 812,223
1857 29,613 460 1,201 881,271
1858 31,144 519 1,305 870,143

1859 32,678 552 1,594 1,025,269

These figures, and those forprofits, are all taken from a
Parliamentary report pr epared at the end of 1860.

The Electric Telegraph Company had an authorised
capital of £1,148,000 of which it had calledup £827,885
in 1859. The latter half of the 1850s had sen its greatest
level of investment, so that in 1859 it had 32,499 miles
of wire, 552 stations, of which 37 were in London, and
carried 1,025,269 messages, employing 1,594 pple.

By February 1859 the Electric & International Telegraph
Company outgrew it s handsome Central Station at
Foundersd Court and
i ts secretaryos, accoun t-i
ments, with a new telegraph gallery for clerks and i n-
struments, a few hundred yards north to a new buil d-
ing, its General Offices a tedious three-storey-and-
basement, tenwindow wide brick buil ding in Great
Bell Alley off Moorgate Street. The Company had 200
employees there in 1868, over half of which were
fwrheh @itk -dpetators.8it was, remarkably, next adja-
cent to the office that W F Cooke had once occupied in

a gtRet1840%2at EgthalPBluildifgs. OTRe atchitect wad thé
same Henry Arthur Hunt who had designed their
Foundersd Court premises,
of Surveyor of Her
ings, with chambers at 4 Parliament Street, Westmi-
ster, rather than lowly Lambeth.

U I 1h¢ gnéufhatid tBbestfrBrf thedshtéllife GificesCal MR-
P iAgSLare, Rcbrifhill and the Stock Exchange, as well as a
new | ine from Founders?d

at a single station in the General Offices, and a further
internal oair circuitéo
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even small packages from room to room between de-
partments.

The o6l lustrated London
hensive description of the new General Offices:

New

0 Messrs Hunt & Stephenson have had to apply arch-
tecture to the novel requirements of the telegraph, and
have, for the sake, principally, of obtaining light, e x-
tended this great telegraphic gallery over the whole top
of the building. 6

ol t i s wel lthe dcaumse af femaleHahour owes
much to this company. The directors have developed a
new branch of female employment, and one which ap-
pears admirably suited to their capabilities and com-
fort. The foreign gallery in this building is worked by
male telegraphists, nearly all foreigners; but the great
gallery, in which the telegraphic business of the United
Kingdom is performed, is worked solely by young f e-
males. There are, at the present time, ninetysix or
ninety -seven young ladies engaged daily; and, apart
from the telegraphic requirements in the gallery, every
arrangement appears to be made for their comfort and
privacy. o

ol t may be interesting to
unequalled telegraphic gallery: The room is about
eighty feet in length, thirty feetin width, and thirty feet
in height. It is lit from the roof with a steady northern
light, and by large windows at the sides and ends: these
serve also for ventilation. Two large sun burners (ceil-
ing gaslights and air-extractors) are provided, and a
gaslight with shade to each instrument. 6

0Adjoi ning this room is the foreign department, thirty -
one feet by twenty -four f e et . 0

0The male and female telegr
cases to gain their respective offices: that for the men
leads from the princip al staircase. The female clerks
have a private staircase, leading from their large room
direct to the street-door of the premises. By this stair-
case also they descend to a diing-hall and cloak-room,
which are provided excl usively for them. The ground
floor is occupied by the sending-out offices and super-
intendent 6s r o coficeshidehe Board-r e

first subterranean cable, south from the Strand to the
Waterloo Bridge railway station.

s 0By 180 ther@ Ba@l begnasunee alterations to phe Geeral

g

Offices; in the later 1860s east and west wings were
added to the building. The basements then contained
the engine room, t he
rooms and the stores; the ground floor, the offices of the
station manager, the accountant and the engineers; the

first floor, the board room, the secret ar y 6 s of fi
the intelligence department; the second floor, the din-

ing rooms for the male and female clerks, and the third

floor, the instrument galleries for the receipt and
transmission of messages. The AngleAmerican Tele-
graph Company and the Indo-European Telegraph
Company then both leased rooms for their instruments,
connecting with Americ a and India respectively.

The General Offices had no counters for taking in mes-
sages it was, in the
s i on s thraugh whiohmessages to and from all of
its London offices passed F o u n d e r sidLotBhury r t
was to remain to the end its largest and most profitable
public office, originating over onethird of the Com-
panyds annulaeven had e smmaleé Post Office
f¥r8etidrshajacefttitd@ Wil i, Sepldtihg tHe ol S

OFomdier sd Armso .public house

The complicated freehold and leasehold arrangements
of the Founder sd Gioalyrrationply
ised in 1863. The building and the connected house in
Moorgate Street were sold for £5,839 and the ground
rent reduced by £800 per annum. The Company only
retained the great public hall as its Central Station, the
upper floors being taken over by offices for merchants
and brokers. All of the electrical apparatus had then

a pheénsmoved to aTelegragheSireet and eonredtea iby

pneumatic tube to the public counters in Lothbury.

Organisation & Structure

The Electric Telegraph Company was organised in geo-
graphical Districts each under a District Superintendent
assisted by an Electician and a Cashier, managing a
corps of Inspectors, Mechanics and Linemen. The $-
perintendent also had responsibility for any constru c-

migigys enger

ces

Companyods |

emi ses

U atfor Works in their area. The Superintendents reported

room are on the first floor| Oyeekly and monthly to Moorgate Street and met t o-

p g r sgetkedeach quarter o addressnpanagemens and techim
cal problems. The Districts were based on responsibility
for between 250 to 500 miles of line. Originally these
were founded on and designated by the largest cities
ang irailwéaly %orr\]w%aréies, hrovg)everr] By the end of the
88 8 t%ey had consolridgted |n'f|0 nine administrative
areas:

Northern District, York

South Western District, Southampton
London District, Central station

Midland District, Derby

Western District, Bristol

8cbttish Dfstridt, Edindurgk r 0s s r
Eastern District, Norwich

North Western District, Liverpool

Remar kabl vy, t he Company
municipal authority, the City Corporation, to r ename
the alley, Telegraph Street; so that its formal headquar-
tersd addr e&xld TelegraplaStreet. 1 2

Oof cour se, al | of t h e eleotect r
circuits had to be diverted to originate at Telegraph
Street: these in 1859 were 1] west to Paddington railway
station by way of Gresham Street, Holborn and Oxford
Street; 2] southhwest to Westminster and Parliament by
Fleet Street and the Strand; 3] south to the Borough
(Union Street, Southwark) via London Bridge railway
station; and 4] north to the Angel, Islington a long the
City Road, past Euston S-qu
way stations. From these conduits, the two other vital
underground trunks ran 5] from Finsbury Square eas t-
wards to Shoreditch railway station, and 6] the very

op

ai

=4 =4 —a B -8 -8 -8 -8 9

Irish District, Dublin
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There was also a Submarine Electricianof District re- i
sponsibility oversedng the new cables, based in Lav- i
estoft, on boar d -dteamer, DeMop a
arch and a large stores department

Benjamin Sutterby, Sporting News Reporter, £400
John Muirhead, Superintendant of Stores, £360

y G'Iso th&s8 gah 5 compared the retainers for:

91 Latimer Clark, consultant engineer, £100
1 Cromwell Varley, consultant electrician, £200

=]

Each District comprised several Divisions; from four to
six telegraph stations in their own circuit, of f rom fifty
to a hundred miles length. At either end of the circuit
was a socalled transmission stationin a large office
which connected to the separate longlines that paral-
leled the Division wires. Messages in and out of the
Divisions were switched or tr anscribed at these points.

These two would, in considerable addition, earn fees
for work that the Company commissio ned of them.

Message charges were now going down and efficiencies
increasing - during 1855, the average cost of the Ele-
tricds messages was 4 xpersdsd,
were 2s 7d; in 1868 the average cost was just 2s 0%d,

of
The Districts each employed six or so Inspectors of D-

vision, a Mechanic to maintain the apparatus, sixteen or
so Linemen looking after the insulators and overhead
wires and around forty Labourers. The number of | a-
bourers in service varied widely, dependent on con-
struction and maint enance needs.

Table 1

The Electric Telegraph Company
Profits 1850- 1859

Gross Revenue Dividend

1850* £ 43,523 4%
1851 £ 49,866 6%
1852 £ 67,525 6%v2%
1853 £ 104,185 6Y
1854 £ 123,231 6%2%
1855 £ 144,928 6%
1856 £ 165,776 6v2%
1857 £ 180,734 8%
1858 £177,638 6v2%
1859 £ 201,674 6%%

The drop in profits after 1857 can be explained by the
American financial panic of that year brought about by

outrageous speculations which had Atla ntic trade at a
new low for a couple of years.

* The year 1850 figures as published by the Company;
otherwise they are from government returns

Management had a flat hierarchy: the Board of Direc-
tors, the Secretary & Manager, the District Superinte n-
dents and Clerks-in-Charge of stations; supported by
accounting, electrical and engineering staff. There was
also the corps of Inspectors that visited offices and s@a-
tions to record problems for head office. It emplo yees,
whether clerks, mechanics or messengers, worked long
hours, as it had a policy of paying overtime rather than

taking on more people.

In 1868 the annual salaries of senior members of staff,
indicating their importance to the Company, were:

1 Henry Weaver, Secretary and General Manager,
£1,600

1 CV Boys, Superintendant of the Intelligence De-

partment, £775

Henry Schiitz-Wilson, Assistant Secretary, £575

W T Ansell, General Superintendant in Ir eland,

£406

= =4

with working expenses r educed to 1s 0%ad.

The Last Decade

The Company approached the French government in
1859 with an offer to lay a new cable across the Channel
between Newhaven and Dieppe, guaranteeing a low
tariff. This was done to break the monopoly concession
of the Submarine Telegraph Company between France
and Britain, which was then renegoti ating its rights in
Paris. The French rejected the proposal but compelled
the Submarine company to make the new cable instead.

By 1860 the El ectric
capital had reached £827,885, consisting of £719,900 in
consolidated stock and £107,895 from an issue of 7,199
new £25 shares, on which £23 was paidup. This had
been applied to its expansion in land lines and, partic u-
larly, in domestic and continental u nderwater cable
circuits. Its income in that year was £4,000 per week, up
from £100 a week ten years peviously.

On July 31, 1860 the Company contracted to erect a
private wire from the city
new residence in Scotland at Balmoral Castle.

In June 1861 George Warren, a twentytwo year-old
telegraph clerk in the
attached to the Royal Household. On July 30, 1862 he
was appointed Court Telegraphista position he held

until his death in 1896, transferring his empl oy from the

Company to the Post Office in 1868.

The Company also maintained from 1861 a station with
a clerk and apparatus within the Foreign Office at 7
Whitehall Gardens, Westminster. This received and
sent government diplomatic messages on the Can-
p a nsyindernational circuits. The Foreign Office had a
running account with the Electric company, settled
monthly. Neighbouring government departments, the

Home Office, the Treasury and others, also used the
services of the Whitehall Gardens telegraph but they
had to pay the clerk cash, like any other customer!

In a rare addition to its basic annual reports to the
Board of Trade in December 1861 the Company stated
that it had 123 separate agreements with railway com-
panies and public bodies; these included free transmis-
sion of their business messages. The messages were
said to bethree timeghe volume of its public traffic!

It was ruthless in trying to prevent the intr oduction of
cheap rate competition at this time. The Electric placed
all manner of legal obstacles in the way of the creation
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of the United Kingdom Electric Tel egraph Company in
1861. I't challenged the
side lines in the Courts and even had its railway allies
prevent its wires crossing their tracks. It recruited add i-
tional support from the Magnetic company and even
the Rothschild family to ha rass and physically obstruct
the building of these competing lines.

Table 12

The Electric Telegraph Company
Growth in Message Traffic 1851 - 1868

The Company ds message traffi
years of its existence as a mature oganisation grew
enormously, the negative fluctuations being primarily
driven by external financial and political infl uences,
wars, post-war booms, investment booms and several
money panics. From government returns of the number
of messages in thousands and the percentage increase
from the previous year were:-

Year Me s s ages %irtreade
1851 99.2 -

1852 2111 112.81
1853 345.8 16.41
1854 572.1 132.76
1855 745.3 30.27
1856 812.3 9.00
1857 881.3 8.49
1858 870.1 -1.26
1859 1,025.3 17.83
1860 1,117.4 8.98
1861 1,201.5 7.53
1862 1,534.6 27.72
1863 1,825.4 18.95
1864 2,356.4 29.09
1865 2971.1 26.09
1866 3,150.1 6.03
1867 3,351.9 641
1868 3,755.3 12.04

The Company itself published slightly different nu m-
bers for messages: 185® 66,634; 1851 101,216; 1852
215,137; and 1853 350,500. The differences probably
accounted for by Press and Service (conpany) traffic.

This final period was marked by external events that

affected all of the telegraph companies. There was a
fratricidal war in America, which generated huge pu b-
lic interest in Europe 4 requiring special resources for
news-gathering. In Britain ther e occurred aLittle Mania
from 1862 until 1866; specuhbtion in all manner of joint -
stock enterprises, with a second burst of railway pro-
motion, although the most pro fitable lines had been
built; there was now a lot of money available for i n-
vestment. Internationally, flaws were appearing in the

stability of Europe, with wars consolidating the Ge r-
man and ltalian states, and the fragmentation of Tur-
key, requiring new routes for secure electric commun -
cation to India and the east rather than the most direct.

By 1860 the Companyhad started to rely on the Cooke
& Wheatstone single-needle apparatus, although many

ddni

c

circuits retained the two -needle apparatus to the end. It

t eldhd then aisg alopted tke Amérigah tel egraph, thedkey-

and-inker, initially on its foreign circu its to Holland,
and by that year also for its long lines in Britain, con-
necting London, Manchester, Glasgow, Edinburgh and
Aberdeen in 1862 slowly replacing the Bain writer. It
also used the American telegraph on its long line and
cable to Dublin in Irela nd.

During 1861 it replaced its largeFranked Messagg#amps
with small Telegraph Stampsimilar to postage stamps,
portrait proportioned in eight denominations for d o-
mestic traffic, and landscape in three prices for conti-

d Yehtdl h8ssaded! BhesefHad B hefu€eB on the Com-
panyds message forms thaeat
tions on the reverse.

The Company then had 6,727 miles of line, 32,787 miles
of wire and 772 stations with 3,529 instruments in use.

At a public exhibition for the British Association fort he
Advancement of Science attended by 3,000 peple in
Manchester on September 17, 1861 the Electric & Inte
national Telegraph Company demonstrated the pote n-
tial of their continentaé <c
ning their clerk in Manchester connected with the sta-

tion at The Hague in Holland, at 8.10 he was in conver-
sation with Hamburg, at 8.20 Berlin was in circuit. At

8.51 he was exchanging pleasantries with St Petersburg,
and then at 9.05 with Moscow. A connection was next
tried onward to Odessa on the Black Sea coast, 2,200
miles away from Manchester by way of Berlin, St Pe-
tersburg and Moscow and messages &changed at 9.17.

Al this amicable 6talkingé
American telegraph

In preparation f or the exhibition the Company had o r-
ganised a direct ci
rog in south Russia on Sunday, August 25, 1861. The
city of Taganrog was the centre of the wheat trade, then
of considerable importance to Britain. It covered a dis-
tance of 2,500 milesd the longest yet achieved.

During the night of January 6, 1862 a direct telegraphic
l'ink was mad e bet ween Fo
and Smyrna in Ottoman Turkey, courtesy of the Ger-
man-Austrian Telegraph Union. It had a complicated
route. The kdnigliche StaatstelegraphenbureaulLeipzig,
Saxony, ceordinated the connection; it went from Lo n-
don to Amsterdam by land and cable, then overland
through Hanover, Prussia, Saxony, Bohemia, Moravia,
Galicia, Moldavia, Wallachia, Turkey in Europe and
Greece, going subnarine at Cape Hellas to Scio (Chios)
hence by cable to Smyrna! The connection was mai-
tained for a half-hour and 3,000 characters sent and
received. It is interesting to note that both ends of this
6circurcuoa$ avier eds of Englishhfiems,h a
the Electric in London and the Levant Submarine Tele-
graph Company on Scio.

By 1864 the Electric was able
Omsk in Siberia from Telegraph Street, 3,000 miles ds-

tant, by way of Berlinremysd St P
then introducing oO0freshmnelectr.]

dred miles on the long lines in Prussia and Russia.
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Table 13

The Electric Telegraph Company
Statistics on Revenue

Message Rate Analysis 1860 (1868*)
1s 0d (within Londo n) 01.10% (55%)
1s 6d 21.70% (30%)
2s 0d 15.90% (10%)
3s0d 13.11%

4s 0d 31.00% (5%)
5s 0d (to Dublin) 00.90%

Foreign 11.30%

Miscellaneous 04.70%

Revenue Sources 1859

Messages, home £113,886.25.9d 54.7%
Messages, foreign £ 33,219.0s.0d 15.7%
Maintenance for railways £ 25,956.3s.8d 12.7%
Frank stamps £19,777.0s.9d 9.5%
Intelligence £ 11,685.13s.2d 5.6%
Other £ 3,470.1s.7d 1.7%
Total £ 207,994.1s.11d 100%

Annual Circuit Revenues 1860
London 8 Liverpool £ 10,612.19s.8d

London & Manchester £ 6,334.9s.4d
London 8 Birmingham £ 2,481.0s.0d
Liverpool dBirmingham £ 462.0s.0d

Manchester 8 Birmingham £ 147.0s.0d

From a confidential report from Mark Huish to Robert
Grimston, chairman of the Electric Telegraph Com-
pany, October 1860. (* Parlianentary Report 1868, 1s 0d
rate within 100 miles, 3s 0d and 4s 0d to Ireland)

During 1862 the Company®frs |
cuits were severely affected by cut-price competition, to
the extent of O0sever awasonlyou
compensated for by opening 167 new offices, mainly at
railway stations, to generate additional revenue, and by
increased, hugely profitable foreign traffic. In January
1862 the Board approved participation in a new cable
from South Wales to Ireland for traffic to America and

to Cork and Queenstown, the active ports of southern
Ireland. This was to be carried out by a subsidiary, the
London & SouthofIreland Direct Telegraph Companyhe
line was rapidly co mpleted in March 1862.

In 1863 labourers working on the rails leading to the
eastern side of the London
terminus at Euston Square uncovered sections of Cooke

& Wheatstonebds wooden b@malte
five wire circuit of 1838. Pieces were immediately car-
ried off to sit in a place of honour in the Electric Tele-
graph Companyd6s boardroom i
were to be displayed alongside examples of the earliest
apparatus devised by Cooke & Wheatstone and others
used by the Company from its beginning.

Throughout the 1860s there was a special effort to e-
duce costs. By the end of the decade on the mostn-
tensely worked circuits between London and the cities

of the north, starting with Newcastle -on-Tyne in July

1867, the Company mechanised its traffic using the

automatic equipment devised by Wheatstone in 1858:

several clerks could prepare messages on punched tape
to continually feed one high speed circuit.

It also introduced small switchboards, called at the time

umschaltersfrom their Prussian origins, to manage can-
nections between its increasingly complex network of

circuits, and Varl eyds mo
l ays, al so known
longest circuits eliminating the need for manual tra n-
scription.

With the exce pt i on of its Oi nwvri
cuits in |l arge towns and
once again overhead wires on poles. The increasing
number of close parallel wires on its most valuable
routes was found to affect the efficiency of its circuits,
in the short-term this was addressed by increasing the
number of cells used.

Memoriam

J Lewis Ricardo, the first Chairman of the Company,
died in August 1862, aged 50: he offices of the Electric,
Magnetic and District telegraph companies closed for a
day and their flags lowered to half -mast in commemo-
ration of his services in founding their new i ndustry.

The Board of Directors in mid-1862 consisted of the
Hon Robert Grimston, chairman, Mark Huish, de puty-
chairman, G P Bidder, Thomas Brassey, the Ed of
Caithness, W F Cooke, T Critchley, William Dunlop,
John Hawkshaw, E R Langworthy, Frederick N Mic k-
lethwaite, Mark Philips, Lord Alfred Paget MP, W H
Smith MP, Richard Till, Joseph Whitworth, and Major -
General William Wylde CB. This mass of seventeen
compares with the original board of five in 1846.

r orfhiet sC ofmrpaam y@ e me § tniad  oyie a rxs
pansion of its domestic lines; it concentrated on crea-

s aimgdfareign canmections - efpedially towards the East.
As will be seen, it abandoned the combating of compe-
tition in the courts for creating alliances in fixing
charges and services egraphh
companies in their maturity began to co-operate in so
many ways, such as pricing and news supply, that
there appeared to be a virtual monopoly, against the
public interest. In this the Electric as the dominant con-
cern customarily took the in itiative.

The Electric Telegraph
tion from 1862 was its belated expansion into Ireland
frdho its table-a@ & Dublin.nit hdladplh oed its Qraler-
water circuits after damage in 1861 with a single core

&

nsc a&olnd,aimadwigndg httherdéBngl iysho

head on Holy Island to Rhosneigr on the main body of
Anglesey island, where it was less vulnerable to anchor
daredgecapd ciosehto tietCrestee & HolyAehdeRailway
which carried
to transpire in Ireland the Company had to erect poles
along the Grand Canal from Dublin to reach Athlone
and Galway, along the Barrow Nav igation, south from
the Grand Canal, to reach Carlow and Waterford, and
along the Royal Canal from Dublin, to reach Mullingar
and Longford, hence by the Ballinamore & Ballyco nnell
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Canal, the Ulster Canal and the Lagan Navigation to
reach Belfast. In Ireland the Company did not have
instruments at railway stations; even by 1855 they were
already occupied by competitive telegraph co mpanies.

To achieve its objectives i
Company appointed William Thomas Ansell to be its
General Superintendent and Engineer, a unique grade
in its hierarchy, for Ireland. Ansell had worked for the
Company since 1846 eventually becoming District Su-
perintendent for the North -West in Liverpool, before
taking a break between 1858 and 1861 to advise R S
Newall & Company on their cable works in t he Levant.
In his new job he successfully and speedily organised
the network of canal-side drcuits that connected the
island & principal cities, challenging the Magnetic co m-
pany ds ohopatydol therfirst time.

Almost an Empire

Suddenly, in 1862, the attention of the Electric & Inter-
national Telegraph Company was drawn to places five
thousand miles away from its home in London. In the
Far East the transfer ofe-t
graph to the government in 1858 had been less than
satisfactory. Public service was a minor consideration,
messaging was slow - taking several days to cross the
sub-continent, privacy was min imal, message costs
high and, as with the state systems of continental
Europe, the poorly -trained, poorly s upervised staff was
overwhelmed by bureaucracy and by the volume of
government messages that had abslute priority . Its
circuits were, by and large, along dirt roads or across
country, so subject to poor maintenance and reliability.

The government telegraphs extended to 14,5@ miles
and cost £1,146,861 by April 1864The average message
charge on the India telegraph monopoly in 1860s was
10s 0d; whilst in Britain, on the Comp any 6 s cir
was 2s 0d.

By 1862 there was an alternative: Britishfinanced rail-
ways were spreading over India, each of them having
self-contained line-side telegraphs for traffic control, for

their own messaging and for public messages, licensed
by the government. The railways of India by 1864 had
3,141 miles of telegraph line, which had cost them
£411,924 to erect.

Early in 1863, the chairman of the Electric, Robert
Grimston, and the deputy chairman, Mark Huish, the
former general manager of the London & North -
Western Railway, projected the Oriental Electric Tele-
graph Compant o ext end ¢ bHushes& incaa t 1
into the heart of India. The Oriental was to construct
new wires, not exceeding six circuits, alongside of the
railways at its own cost and pay the railway 40s 0d per
mile a year for 21 years, installing its own apparatus,
paying also 10% of the cost of iron posts and 25% of
wood posts per annum provided by the railway . If nec-
essary it would acquire th
works at cost. The railway companies would share the
profits from the public telegraphs and each would pr o-
vide a director and the Electric two directors to manage
the scheme. The engineers were the experienced and

he

£ Tekgrdpwv@omgasy. ent i r e

authoritative Charles Bright and Latimer Clark. They
proposed to adopt the American telegraph, with key
and printer, rather t haar
acoustic telegraph used on the government lines, for

n TeRSPRS 9 ageyac, WY AR W3- | s | and
The Oriental Telegraph Company, by which title it was
also known, had first been promoted by the British-
Indian railway co mpanies with a prospectus on July 19,
1859. It was then something of a forlorn hope against
the state monopoly. But the service offered by their
telegraphs was so appalling that on January 15, 1862
the government in India unilaterally invited comme r-
cial interests to offer an alternative. This immediately
led to the directors of the Electric Telegraph Company
in London to seize on the vast new opportunity that
India offered...

During April 1863 the East Indian Railway (with 1,078
miles of telegraph line), the Great Indian Peninsula
Railway (781 miles), the Madras Railway (532 miles),
the Great Southern of India Railway (79 miles), the
Edsters Bengdl Railway [includimg phe Gajcdtta & SoatH

Eastern Railway] (138 miles)and the Bombay, Baroda &
Central India Railway (185 miles), all except one d the
railway companies in India, had agreed to the terms
proposed by the Oriental company. Together these
connected the major cities of Agra, Ahmedabad, All a-
habad, Bombay, Calcutta, Calicut, Dacca, Delhi, Hy-
derabad, Madras and Nagpur, offering 4,000 miles of
telegraph line to the Oriental company. The exception,
the Scinde Railway (which included the Punjaub Rail-
way), was isolated from the others in the west of the
country. All of these companies were organised in
London and shared directors and shareholders with the
major British rai lways.

¢ uTihé Grientali company intended in itially to link the two
principal cities of India, Bombay and Calcutta , by way
of the Great Indian Peninsula Railway and the East
Indian Railway. This would span the sub -continent
from we st to east and connect with the new cable to the
Persian Gulf and onward to Europe.

However, whatever the authorities in India might have
thought, the government in London decided on Sep-
tember 1, 1864 that a competitive public telegraph in
that country was onot
where the railway companies were wholly indepen d-
ent, in India they worked within a system of gover n-
ment concessions and interest guarantees the railways

@d to l'isten to
their tel egraphs under license.

The Oriental Telegraph Company, despite its robust
parentage, was abandoned. The Electric company had
now set its eye on India and a few years later was to
successfully create a6,000 mile line of wire from Lo n-
don to Calcutta through its child, the Indo-European
telegrap

The Electric Telegraph Company was coy in regard to
its relationships with foreign systems. All it would say
publicly was that it was in connection with the Ge r-
man-Austrian Telegraph Union through its Holland
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cabl es and that
member of the Union, represented its interests on the
Continent, collecting and paying -out message money
on its behalf. Its Assistant Secretary, Henry Schiitz-
Wilson, and its engineers, such as Henry Fomeroy, also
regularly visited the Rijkstelegraabffices in Amsterdam
to enable closer ceoperation. The Chairman of the
Company made it clear to Parliament in 1866 that it
was satisfied with its relationship with the Union as

regards both service and tariffs. In addition, he re-
vealed that the Company had permanent direct circuits
from London to Berlin and Frankfurt , by way of Am-
sterdam, leased from the Union.

Whatever it said publicly, it had also developed strong
relationships with the telegraph adminis trations of
Prussia and Russia; from Frankfurt it worked a direct
night circuit to Constanti nople in Ottoman Turkey and
from Berlin onward to St Petersburg in Russia 0 the
Ottoman and Russian governments both subscribing to
the German-Austrian Telegraph Union. Its Assistant
Secretary was visiting Berlin and St Petersburg in the
1860sin addition to Amsterdam, and from these nego-
tiations it was allowed to establish ever longer uninte r-
rupted direct circuits from London, reaching east b e-
yond the Urals towards India and China, albeit only
experimentally and du ring the night hours when local
traffic was light.

The success of these direct land lines was contrasted in
the press with a long series of failures in submarine
cables attempting to span the Mediterranean Sea, and
the Atlantic and | ndian Oceans.

Although the Company had previously been able to
send telegraph messages to all of the stations in Europe,
this had involved frequent manual transcription or re -
writing, often by clerks unfamiliar with the English
language. Its technology had advanced to such an &-
tent over ten years, with sophisticated new relays or
repeaters of its own design, that the clerk pressing a
tapper or key in Lo ndon could, by 1866, be sure that the
inker of the receiver was making a signal mark in Ber-
lin, St Petersburg, Constantinople or even remote
Omsk. This gave an incomparable increase in speed
and accuracy of transmission.

As context for these ambitions the Company would

have been aware that during 1862 their ally, the Rus-
sian telegraph administration had begun construction
of their immense Siberian line from Moscow to the

mouth of the Amur river on the Pacific coast. Lt Col
Dmitri Dmitrievich Romanov, engineer of the East $-
berian Telegraph, described his task in GAnnales té-
légraphiquesd of January 1862; a twoewire overhead
circuit was to be made from Moscow through Nizhni

Novgorod, K azan, Perm, Ekaterinburg, Omsk, Tomsk,
Irkutsk hence to the mouth of the Amur river. He e m-
phasised its connections with London. The line to
Omsk and Irkutsk was opened to schedule in 1862; the
Pacific was anticipated to be reached in 1864 The Impe-
rial authorities planned five extensions to this strategic

route: 1] a submarine circuit to Japan, 2] a branch to
Vladivostok (the base for a new Russian Paciic Fleet),

t h eRijxelegradia g

o v 8]fronmikuisk Sosth to Kia chta in China and so on to

Pekin, 4] from Omsk (in direct contact with London in
1864) south to Cabool in Afghanistan and hence to the
Punjaub in British India, and 5] from Ka zan south to
Teheran in Persia, also antigpating a connection to In-
dia. All of these objectives were achieved in the follow-
ing decade, but mainly though the means of western
companies, rather than the Russian state.

With this knowledge it is likely that the Electric Tel e-
graph Company anticipated participati ng in an end-on
connection at the Amur river with the Western Union
Tel egraph Company®s exten
California, in the United States, through British Colo m-
bia and Russian America (Alaska) across the Behring
Strait by way of a 53 mile cable across the northern
tundra to join the Siberian telegraph at the Amur,
which Russian segmentsthe Tsar had authorised on
May 15, 1863 (in the Old Style calendar). As back-
ground, the Western Union company was at this time
in fierce competition with the American Telegraph
Company that had been formed by the Morse interests.
American Telegraph were deeply involved with pr o-
moting the planned trans -Atlantic underwater cable.
For these reasons, its enmity to Morse and its resena-
tions as to the great cable, the Western Union was a
natural ally for the Electric Telegraph Company.

Building the Western Union extension line north from
California eventually commenced in July 1864, W T
Henl eyf6s Telegraph Wor kss-
sioned to manufacture the iron overhead line wire as
well as the Arctic cable.

This would provide a circuit from London by way of
Moscow and San Francisco to New York! But it was not
to be, construction of the Russian America line was
abandoned in July 1867...

It is reasonable to believe, from the early 1860s, that the
Electric & International Telegraph Company had an

0Oeast er n oplasning ta implgnent a new public

telegraph system in British India over the rai lways,

uniting this with its domestic circuits by leased dir ect
lines across Europe and Asia. It was only narrowly

thwarted in the creation of the first global communic a-
tions network.

On the Defensive

The threat of government interve ntion in the domestic
market, starting with a mo derate Act of Parliament in
1863 mposing limited regulation, balanced by the al-
lowance of some general powers, led to a much more
defensive business posture than had previously been
the case. An annual dividend limit of 10% was en-
forced, as with other regulated utilities such as gas
companies; however to overcome this imposition the
Company began to top-u p
the maximum allowed with substantial b onuses.

As a counter-measure the Company revealed, in addi-
tion to its historical average annual dividend of 5%,
thatit had accrued a furthe+r
served profitso, wgoverairhent itot
take into account in the purchase price should the state
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choose to appropriate it. This was an early example of
t he defensipvel| ®dpoi s adtolf giyg- ¢
wanted take-overs.

The pressure for acquisition came from ambitious civil
servants in the Post Office who sought a communica-
tions monopoly o0in the publ
a limited understanding of the real value of the
wayleaves over the railways, or unlike the mails that
there were few economies of scale in telegraphy. But in
their lobbying they were to be supported by large el e-
ments of the press who resented their reliance on the
telegraph for news. The press was keen to eliminate the
growing number of public and private new srooms that
also received intelligence by telegraph, presenting it to
their prosperous businessclients instantly.

Robert Grimston, the chairman, prepared and pub-
' i shed 0The SCas¢ & the Bldctricokfin- t I
ternational Telegraph Company against the govern-
mentBillforAcqui ring the Telegrap

In this he made several points; first, that in 1867 76% of
its income came from just eighteenstations; 15% came
from another eighty -one stations and that 3% came
from the remaining 1,100 stations. Of the 76% half the
money came from the Central Station in London and a
quarter from the main offices in Liverpool and Ma n-
chester. The Company had surveyed all towns in the
United Kingdom with pop ulations of more than 1,500
people then un-provided with public telegr aphy and
found that they amounted to just 1,000 places. The
Companyds view wa 9f linehta thesee x
small towns would n ever pay their costs.

The Company claimed that postmasters in rural dis-
tricts were unfit to manage the complex apparatus and
to deliver urgent telegraphic messagesas well as mail.

Grimston recorded that the telegraph companies in
Britain had a long history of profitable working and

that telegraphs in public ownership in Europ e either
made operating losses and were a burden on the public
purse or were subsidised by so-called transfer traffic,
which merely passed through its circuits, going to and
from other countries, often Britain. The compani
cuits in the United Kingdom were proved substantially
cheaper to work than those onthe continent.

He also noted that a uniform low messagerate, even
with very intense traffic, was u nworkable in terms of
profit, as proven by the competitive but luckless Lon-
don District Telegraph C ompany.

With its current pricing regime the Electric had i n-
creased the number of messages carried 105%n four
years, from 1,534,590 in 1862 up to 3,150,149 in 1866.
Yet working expenses had increased just 40%. The
number of messages per mile of wire, a measure of efi-
ciency, grew from 44 to 66 in the period.

The Electric proposed finally in Grims t on 8
the three extant national telegraph companies merge
their circuits in to one joint-stock concern under greater
state regulation.

sthgp age

Robert Grimston6s predi cti ons

o0 toevmany local circuits were built by the government,
all losing public money; local post offices had to be
equipped with £ 30 dial telegraphs rather than £6 needle
telegraphs requiring trained clerks; a uniform low 1s 0d

| cMessage gajeencopraged afhyige fraffic which wag pof
counter-balanced by any costsaving efficiencies of
scale Later, wholly illogically, the message rate was
reduced to halfthe charge originally proposed.

As well as the increasing calls for state intervention in
telegraphy, mostly emanating from the provi ncial press
and elements of the Post Office, the year 1866 saw the
collapse of the entire London financial market. Over-
end, Gurney & Company, a historically grand firm of
money-dealers, topping a pyramid of finance houses,
public works, railway, dock and ship -building ente r-
e prises, failed through gross speculation in May, dra g-
ging with it banks in the metropolis and in the country.

h S'Bhe ney |rfe§cgngnental cable companies just man-
aged to raise funds during 1865 and 1866. Capital aval-
able shrank to nothing for four years and the events of
the year led in part to a thirty -year slump in the British
economy. The ability to expand its public facilities,
even if the will were there, evaporated.

The Telegraph Act of 1863 gave powers to erect circuits
to any incorporated company, removing the need for a
Special Act of Parliament, other than when acquiring a
patent monopoly. Although gover nment appropriation
was being widely discussed these powers to erect ele-
grappsyvgre adopted by several local concerns for pub-
lic telegraphs, by large and small railway companies,
by large industrial o rganisations and by bodies such as
those managing lighthouses, needing remote commu-
nication. The effect on the Electric and its competitors
was negligible as those small lines offering public ac-
cess conmonly worked in concert with one or other of
the national providers. The Company also assisted in
the promotion of several of these, where it felt applying
its own capital was not likely to be profitable.

t e

According to government returns, in 1863the Company
possessed 8,282 miles of line, 4,489 insiments and

e s Po2Lstations In the following year it had 8,658 miles
and 5,136 instruments. The number of telegraph sta-
tions apparently remained the same.

In 1863 the Electric tried
automatic telegraptcreating a triangular circuit b etween
Foundersd Court in Londog,
land, Birmingham in the Midlands and back to London.

It installed Wh e at st o nfed retaryt seruer but
connected it to its ordinary American receiver; 166 let-
ters were transmitted in one minute, which compared
with a manual performance by an expert clerk of be-
tween 117 and 123 letters. As it did not try Wheat-
s t o n aiéhsmpnoved automatic receiver at this time
rthe difference in rates was not overly significant.

In December 1863 a great gale swept the North of Emg-
|l and and Scotl and. The
shareholders in the

(telegraph poles) in the north had been rigorously rei n-
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forced and was proof against storms. It announced, too,
that new circuits had been opened between Newcastle
and Edinburgh; all the poles on the line were replaced
with strengthened ti mber. The vital Zandvoort cable
had been repaired on August 6, 1863; the English n-
shore end was replaced with a new section taken from
spare coils that the Company kept in its stores. In Jaru-
ary 1864 the Dublin and Holyhead failed yet again; all
of the Comp a ny 6 dc beétweanf Britain and Ireland
was diverted through the new Wexford cable. New
wires were inserted in the long -lines between London,
Liverpool and Manchester in late 1863 so that direct
transmission, without manual transcription, could take
place to virtually all of the major towns in Britain.

On December 2, 1863 the Company received a mssage
from Irkutsk, 4,000 miles east of St Petersburg, on the
way to China and the Pacific. It now took eight hours
rather than twenty -three days to reach East Siberia.

What had come to be an annual telegraphic event, da-
ing from 1846; t he
Parliament in November 1864 comprised 965 words
and was transmitted to the provinces and Europe in
thirty -one minutes. In 1846 it took an hour to send 360
of Her Maje s t woids to Norwich.

Earlier in the year, on Tuesday, January 26, 1864, the
Members of Parliament for Birmingham, John Bright
and William Scholefield, engaged in a great public de-
bate in their joint constituency . It was regarded as an
eventofnati onal significance.
news superintendant, and Mr Wade, the clerk -in-charge
in Birmingham, made special arrangements for trans-
mission of the speectesto 6 fe Ti mes
Serding commenced at 8.30pm, three American tele-
graphsand Varl ey ds r el ay s. Wilea half-
hour break around 11pm, the transmission was finished

at 2.30am. The great deba
49,000 l etters, appeared
Ti mesd on Wednesdayxwhdlacol

umns of print. The tape received on the three instru-
ments at Telegraph Streetwas over one mile long.

In addition to its eastern ambitions, almost invisibly,

from the wearly 18 6 0 meers and
electricians took over management of the Atlantic tel e-
graph project, to connect Ireland and Newfoun dland in
America, but they carefully distanced themselves from
raising capital. The parliamentary commission on the
failed cable of 183 was dominated by associates ofthe
Company and its allies, with six out of eight members,
including Charles Wheatstone. It also sponsored a new
company to make a direct cable from South Wales to
connect with the proposed Atlantic cable end in Ireland

in 1862 The EéngneérrLatimeér €lark, and its
eledrician, Cromwell Varley, displaced the original
incumbents in managing the great cable. Together they
drove it to ultimate success in 1866.

Its corporate interest in the Atlantic cable, as opposed
to the technical support offered by its scientific adv i-
sors, engineers and electricians, coincided with the ex-
tinction of the old Morse concern, the American Tel e-
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graph Company, which had promoted the cable in
Washington. It was absorbed by the Western Union
Telegraph Company in 1866, with which the Electric
maintained a friendly relationship. Its chairman, Robert
Grimston, and its original founder, G P Bidder, joined
the Atlantic TelegraphCompany 6s boar d i

Apart from its domestic and Holland cables, by which

it incidentally acquired a substantial knowled ge base,
the Electric company had avoided direct involvement
in expensive and risky underwater telegr aphy during

the 1850s Its technology emphasised efficiencies and
performance in land circuits; its e xpansion strategy, on
using these improvements in co-operation with land -
based allies abroad.

In its domestic market, in 1865 there were 9,306 miles
of line, 45,044 miles of wire, 1,180 stationsand 5,778
instruments. In that year 2,196,046 messages were sent
on its circuits. On July 10, 1865 the Company, ad its
competitors, abolished the flat rate charge of 1s 0d for

s fwenty evbrds datween lthe largept eities and tovn$ as
unprofitable and reverted to a common zone tariff. D e-
spite this the number of messages increased in the later
half of the year.

Table 14

The Electric Telegraph Company
System Development 1850- 1868

The statistics provided by Robert Spelman Culley, the
Engineer-in-Chief to the Company, in his Report to
Parliament on July 6, 1868. These differ slightly from
others previously provided.

On October 28, 1865 Richard Till, one of the original
directors of the Company in 1846, died. A lawyer and
collector of income tax, he was a close associate of G P
Bidder and Morton Peto, being a director with them of
the Rock Life Assurance Company and the Norfolk
Railway, as well as of other railways. He was age 81.
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December Miles  Miles = Numbers
1850 1,786 7,206 -
ngSI][ don. 2,122 10,650 -
1852 3,709 18,545 -
Cl§5r3 cuit 4,409 21,315 -
1854 4,954 24,304
0 85?2,0 053\725 37989 3@oﬁta|n|ng
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y 1%57 ’ Ve r5 63g 29,498 2,938
1858 6,103 30,733 3,024
1859 6,272 31,346 3,195
1860 6,541 32,148 3,352
1861 6,727 32,787 3,529
Caogapanyods 789 935066 4,034
1863 8,230 39,042 4,489
1864 8,659 41,592 5,136
1865 9,306 45044 5,778
1866 9,740 47,572 6,491
1867 10,007 49,619 7,245
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On the failure, once again, of its Howth to Holyhead
cable in 1865 the Company announced that it would
instead lay its own cable on the shorter, safer route
from Port Patrick in Scotland to Antrim in Ulster 0 par-
al l el to that of t hte forml aegvn e
circuits from Liverpool, Manchester and Glasgow t o
Belfast and Dublin. It was completed between Kil-
lantringan, Wigtow nshire and Whitehead, Antrim on
June 19, 186. It connected in Scotland with its wires
alongside of the Portpatrick Railway to Du mfries.

More importantly it also wanted a third cable to

Europe, to increase the capacity of its existing two
through Holland. In 1865 it approached the gover n-
ments of Holland, Hanover and Prussia for new lan d-
ing rights. Fortuitously the Submarine Telegraph Co m-
panyds concession to Hanovi
Reuterds Telegram Company, |t
in and acquired the rights and immed iately offered a
quarter share, one wire, for use of the public to the Elec-
tric & International Telegraph Company. The Company

thus gained additional access to the Continent without
increasing its capital.

On the morning of January 11, 1866 an immense storm
devastated its overhead circuits within a fifty mile r a-
dius of London. A heavy fall of snow in severely sub -
zero temperatures coated wires with ice to a thickness
up to six inches. The lines alongside of the Great Weg-
ern Railway between London and Bristol, and on the
London & North Western Railway between London
and Rugby, a total of 450 milesof wires and poles, were
oentirely bye snow ang ewdnds . Henry
Weaver, the company secretary, estimated the cost of
repairs at £20,000.The Company 6s system
full y restored on February 19, 1866.

In addition to this extraordinary expenditure from its

reserve fund, the Board announced that the number of
circuits to Edin burgh, Leeds, York, Derby and East An-
glia were to be increased in 1866 to cope with ncreased
demand. A new line was also laid along the south coast
of England between Brighton, Portsmouth and South-
ampton.

In 1866 Robert Spelman Culley, formerly District Super-
intendent for the West of England, who had worked for
the Company since 1846, was appointed engineerin
place of Latimer Clark. The assistant engineer then was
W H Winter. Both were to join the Post Office Tele-
graphs in 1870.

With the success of the cables between Ireland and
Newfoundland the Electric and Magnetic companies
came to a joint agreement with the Atlantic Telegraph
Company and the Anglo -American Telegraph Com-

Buildings, Metropolitan Cattle Market, N ; 6 Coal Ex-
change, Lower Thames Street, EC; 149 Chesside, EC;
27 Cornhill, EC (7am to 12 midnight); Crystal Palace,
Sydenham, SE; 6 Edgware Road, W; Fechurch Street,
i corner @friviinaing Y aes EC; 30 Fleet Street, EC; 10
ter Lane, EC; General Post Office,
EC; Gloucester Road North, Camden Town, NW; 17a
Great George Street, Westminster, SW; 241 High H&
born, WC; Highbury, corner of Highbury Place, Islin g-
ton, N; House of Commons, Central Lobby, SW; 8
Leadenhall Streeth,anEGH
London Docks, main entrance, E; Subscription Room,
Jackd6s Coffee House, ol d
Broad Street, EC; 314 Oxford Street, W; 28 Regent
Street, SWw; 22 St Georgeds
r Shweidgch ]argwyva}y flioqt @fdral vaq,y steLtlgn gc 2
h%ouﬂp(vgrmgtreeé %rq]u%h SE; Stqc ke nge, 'New
Court entrance, T rogmorton Street, EC; 448 Strand,
WC (open day and ni ght ) ; t-89
tersall's, SW; 178 Upper Thames Street, EC; West Lo
don Railway, Kensington W; 32 Wharf Road, City
Road, N; 106% Camden Road, NW; New Court,
Throgmorton Street, EC; and at the termini of all the
railways, Euston Square (London & North -Western
Railway ) , Kingds Cr o g9, Livefpook a t
Street (Great Easern, formerly the Eastern Counties),
Fenchurch Street (London & Blackwall), London Bridge
(South Eadern and London, Brighton & South -Coast),
Cannon Street (South Easterr, Waterloo Bridge (Lon-
don & South-Western), Victoria (London, Chatham &
Dover and London, Brighton & South -Coast) and Pad-
dington (Great Western). This gave the Electric a total
of forty flve [publlc telegraph officesin the metropolis.

was
Aberdeen 59 Marischall Street
Railway Station

Bath 8 New Bond Street Buildings
Birmingham Temple Buildings
Corn Exchange
Railway Stations
Belfast Victoria Street
8 Donegal Square
Brighton 18 Old Steine
Bedford Hotel
Bristol Exchange Buildings
Railway Stations
Cambridge Town Hall
Railway Station
Cardiff 5 Powell Place, Docks
Town Hall
Railway Station
Cork 89 Suth Mall
Derby Corn Exchange

pany, the cabl esd owner s, oln NovemberRa'!LWyStatio% A two
wire circuit dedicated to Atlantic traffic, between the Dublin 4 College Green
cable end at Valentia and London, via Wexford, was Canal Harbour
leased by the former to the latter. Eden Quay
Dundee Corner, Cowgate & Wellgate
During 1868 the Electric & International Telegraph Edinburgh 68 Princes Street
Company advertised its principal st ations as: Parliament House
London: Cent r al Station, Founder sd Cour tRailwagStationsg n d
branches, Blackwall, at the railway station, EC; 13 Bank Falmouth Arwenack Street
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Glasgow The Exchange

St Vincent Street

Railway Stations
Hull 53 Low Gate

Paragon Street

Southend
Leeds 4 Park Row

Railway Stations
Leith 26 Bernard Street
Liverpool 25 Castle Street

9 Exchange Buildings

12 Walter Street

Lime Street Stations, &c.
Manchester 4 York Street

Ducie Buildings

Stock Exchange

1 Mosley Street

Railway Stations
Newcastle- 1 & 2 Lombard Street
upon-Tyne Railway Station
Newport Old Masonic Hall

Monmouthshire Rl y. Station
Norwich Royal Hotel, Market Place
Perth Railway Station
Plymouth Plymouth side of Railway Bridge

The Exchange
Portsmouth 12 The Hard, Portsea

High Street

Railway Station
Preston Railway Stations
Sheffield New Exchange

Railway Station
Southampton High Street

Railway Station
Sunderland William Street

Railway Station
Wakefield Corn Exchange

Railway Station
Waterford Chamber of Commerce
Weymouth Luceds Royal Hot el
York 17 Mickelgate

Railway Station

But the towns of Cricklade with 37,000 inhabitants,
Gateshead with 33,000, Oldbury, with 16,000, Penbroke
with 15,000 and Dukinfield, 15,000 were then still
without any telegraphic facilities. Most of them, how-
ever, were a short distance from 0t el egr ap,
being within walking distance of Newcastle and Bir-
mingham, for example.

Th e El ectric6s ticadnvestments yever
completed in 1867; their original sub-sea cable to the
Isle of Wight of 1852 was duplicated, and an underw a-
ter cable laid from Kingston -upon-Hull across the river

Humber to New Holland, a distance of two miles, gi v-

ing access to Great @Gimsbhy, replacing its old subma-
rine circuit of 1856. Hull had been the site of its first

underwater cable in 1849.

Wh e at s t antoneaficstelegraphwith punched tape
feed and fastwriting receivers was introduced on its
busiest long lines from London during 1867, initially to
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Newcastle-upon-Tyne, then in the same year to Man-
chester, Edinburgh and Glasgow. This multiplied the
sending and receiving rates by a factor of five over its
needle and American apparatus. Wheatstone assigned
the rights to the Company on July 1, 1867 in return for a
royalty of 7s 6d per mile per annum. To speed up the
message entering pracess, he Companyos
Culley, devised an automatic punch in 1867 powered
by the air produced for tsoO pneumat i c
sage tubes

Unlike its competitors, the Magnetic and United Kin g-
dom Telegraph companies, the Electric continued in-
vesting in and refurbishing its network to the very end.

It added 2,500 miles of wire to its circuits in 1866 and
2,000 miles in 1867 With the prospect of government
appropriation the other companies increased wire
mileage only in three figures. Their roadside overhead
wires had similarly been allowed to deteriorate, whilst

the Electricds | ong Iwayswere
maintained in excellent condition, even in the opinion

of the Postdling®fpdrts.ceds hir

The final Board of Directors had thirteen members, the
Hon Robert Grimston, chairman, Frederick N Mic k-
lethwaite, deputy chairman, G P Bidder, Thomas
Brassey, the Earl of CaithnessW F Cooke, C W Earle, E
R Langworthy, Mark Philips, Lord Alfred Paget MP, W
H Smith MP, Joseph Whitworth, and Major -General
William Wylde CB.

William Fothergill Cooke and George Parker Bidder
had been directors of the Electric Telegraph Canpany
since its founding in September 1845, twenty-three
years previously. In that year the Company inherited
1,000 miles oftelegraph line from Cooke & Wheatstone.

In 1868, its final year of independent working , the Elec-
tric & International Telegraph Company had a paid -up
capital of £1,177,425 with 10,007 miles of line (50,065
miles of wire) throughout England, Wales, Scotland
and Ireland, as well the offshore islands. The Cam-
p an yl@eb clerksand 759 messengers sent 3,137,478
inland messages and 539,188 foreign message It pos-
sessed 7,245 telegraph instuments, of which 662 were
inkers or printers.

As a final moment of drama on December 26, 1868, the
officers and clerks of the Electric Telegraph Company
were sworn-in as Special Constables in the City of Lan-
d8n"{r'rBaction to Fenian outrages. The City, in which
the Company was then the largest private employer,
alone recruited 3,090 men over age twenty-one to watch
d o over sproperty for attacks by incendiaries (te rrorists),
especially at night, and to assist the City Police in sup-
pressing riot and distu rbance of the public peace.

t

The Company, and its competitors, had two more years
of phoney existence as thegovernment made adminis-
trative arrangements and began an extensive array of
line extensions. It was not until February 5, 1870 that
the Electric & International Telegraph Company ceased
working. Only its offshore assodates the Orkney &
Shetland Islands Telegraph Company and the Scilly
Islands Telegraph Company, were to escape immediate
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