WERNER SIEMENS AND HIS CONTRIBUTIONS IN THE FIELD OF TELEGRAPHY

Introduction

The motivation for writinghis article was therecent acquisition of a very rare and very special
High-speedtelegraphlhat was made by th&iemens & Halskeompanyandwas used in the
CrimeanWar.

First Im goingto outline briefly a part of the life of Werner Siemens. Then | will explain in short his
work in the field of telegraphytherebyconcentrating on his first telegraghwhich will bring me

to the CrimeanWVar. And finally | will showwith some small comments, pictures different

telegrapls made bySiemens & Halske

1. A Little History

Thegloballyknown companyf Siemensvas founded byErns) Werner Siemens, the fourtchild
of a family of fourteen He was borron 13 Decemberl813 at Lenthe near Hannovehfter his
grammar schookducation he began graduate studies at theNdza a A | $chobl NIvA&tiMeey
and Engineerig in Berlin. After three years afdent studyhe left this institution with the rank of
lieutenant. Inthe autumn of 1840 he was transferred to the garrisan Wittenberg where he
could devote himself to scientific studiesnaking his first major discome as early ad842. He
managed to develop a system thatade it possibldo silver andgild smallmetallic objectsby
electrolytic meansnd for which hegot his first patent.

A little later he was transferred to #hartillery workshops in
Berlin This nove was decisive for his future career. Berlin
then wasone of the most beautiful capitalsm Europe and
offered many ways to relax. But Wernereferredto remain

in the company of peoplewho liked to enhance their
knowledge of everything related tscience and technology.
So le spert whole evenings irthe Physikalisches Instituf®
[Physics Institute]

In the army hewas confonted with the problems of long
distance communication (the wordkelecommunication®vas
not yet known at that time it was first coined by Professor
Edward Estaunié in904 in his book Traité Pratique de
Télécommunidaon Electriqug Back in the 1840&ermany
was using mechanicalptical telegraphs (semaphoresike
the WPistoisysten), whose drawbacks are well known. And
Siemensas a result ohis researchlearnedabout the existencein Englandof the electricABC
telegraph (also calledial telegraph)developedby WilliamCooke andProf. CharlesWheatstone
andwhich seemeda offer excellent opportunitiesHe started groject with a lot ofassiduityto
makea version of hisown that avoided the major problem of the English telegrapmamely the
greatrisk of losing synchrosation betweenthe transmitter and the receivefthe same problem
was presentlsoin the dial telegraphoy Louis Bregudah Francé In 1846 when he was30 years
old, he could show an operational model s friendsof the Physikalisch&esellschaf2 Physical
Society] He had managed tosolve the problem of synchror@son through theuse of asimple
principle already used in  each electrical bell of that  time!
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One d his friends (Johann) Georg Halske (181890), a talented mechane&l engineey was so
excited that he offered his services foretiproduction of such telegraph$hen Werner Siemens,
still activeas an officer in the Prussian armggether with Georg Halske opened a sinabrkshop
in a rented house And on October 1, 1847 theBiemens & Halske [Egraphen Bauanstdl
company was formally establishetlis nephew WerneJohann Georg Siesns, advier to the
royal court,took cae offinancial fundingA week latey Wernergot a patent onhis dial telegraph
Then in 1847he was appointed by the Prussian army aslelegate of the €ommittee for
Telegraphy which was to pave theway for the conversion of the optical telegrapimto the
electric telegrapha very interesting iposition indeed Also in 184 he developed a pregsol for
coveringmetallic cables with a sustainabiesulating jacket otgutta-perchd&Xa kindof rubber).
Thislatter invention provedater to be extremelyaluable, paicularly for submarine cables

With these achievementsand othertestimonialsit was not surprising that the young company
Siemens & Halske was commissioned to instalimportant telegraph linemore than 50&m

long (the longest lineat that momentin Europe) It hadto interconnect Berlin the seat of
government and Frankfurtwhere the first parliamentwas located. The project wagompleted
successfully andothe future of the young company was assured. Wemweas also instructed in
1849 to extend this line to Cologne aAdchen, and then further dowto Verviers in BelgiunThe
ultimate aim was to connecBerlin to London vidrussels andParis.In 1850 Frane achieed a
connection with Englandia the CalaiDover cable and in 1851 Belgiwvas interlinked with
France (the lineBrusselsParis) Note that the OstendDover cablebecameoperational WV 2 yih € Q
1853.

Back to the year 1849nvolved inall those commergal activities Werner Siemengound that
combinng thesewith a position in the armyas becoming untenable so he resignedfor logical
reasons Early in 1850n the occasion of the inteonnection of the two networkshe receivedan
invitation fromthe Belgian kg Leopold IHewas togive a presentatin on the electric telegraph
at the royalcourt. But alas, idid not give commercial resultBelgiumwas too involvedwith
Wheatstone and Cooke armbntinued usingheir needle tdegraphs The same year haent to
Paris where hecould give a lecturat the Academy of Sciences on the same sulgeat Brussels
He earned the admirationof all presentand also gt an interview with Louis Breguet, the
authorised providerof telegraghs to the Frenchadministration So heachievel no commercial
resultshereeither. In 1851 havent with his brother Wilhelmwho later oncalled himself William,
see below) at thdirst world exhibition that was held in London's Crystal Palace (egpkcially for
that occasion in Hyde Park). Teegheyreceivedthe highestdistinction, theGoldMedal awarded
by the Council ofthe Society of Artsfor their dial telegraph which was well deserved.

When competition arose in GermanyVerner Siemens tued his gazeo the vastness of Russia,
which he consideredshould certainly have communication problerts be solved by WY 2 RS Ny/
mean®Hewent on a longtrip, mademosty in stage cachesandtroikas, to the distant city of St.
Petersburg where Tsar Nicolas reside He succeeded in obtaining an order itwstall a line
between $. Petersburg and Kronstadt. He put his brother Carl at the head of the team tddabha
build this line andto connectthe telegraph apparatusin 1855 he establigtl an independent
subsidiary in St. Petersbuumpder the direction of Carl

Later in 1880 he built a factory for the manufactung of cables andtelegraph equipment.

In 1854 the Crimeawar broke out



Use of the electric telegraph was slow in being assimilated into military planning, and had to await
the urgent requirements of the Crimean campaign in 1:854 at a time when its commercial use

was already well established. For the allresBritain, Frane (under Napoleon [JJ Sardinia and
Turkeyt a major aim of this war was to check the expansion of Russia towards Constantinople
(now Istanbul), and preventing the disintegrating Ottoman Empire from falling within the Russian
sphere of influence. To thend, capturing the Russian naval base at Sevastopol near the Black Sea
was seen as an essential first step. Even before the start of the campaign the Russians held the
advantage in communications since a working semaphore system, based on the Chappe systerr
was in place between their headquarters in Moscow and Sebastdpolittle reminder,we know

from the Crimean War théneroine Florence Nightingaleéhé lady with the lanpQand it wasalso

the first warin which newspapes reported in detaito the homelandsby telegraph But theseare
storiesfor another timex)

In early 1854 the Russians placed an
order with Siemens & Halske to
construct as quickly as possihlan
overhead telegraph line from
Warsaw toSt. Petersburg. This was
followed by extensions in thaorth
and by a long extension in theuth
from St. Petersburg to Odessa and
Sevastopol on the Black Seahis
telegraph networknow covered a
total distance of  1(MOCkm,
extending from presentlay Poland
and Finland down to the Crimean
Peninsula (see the map). These lines,
completed by 1855, were of
considerable assistance to the
Russian authorities in controlling the
movement of troops and war
material, and, not least, in enabling
direct communication wh Berlin to
arrange for the shipment of heavy
war equipment from GermanyThe
high-speedtelegraph from Siemens
& Halske my laest acquisition,
which | will describebelow, wasthe
standard equipment on ftis huge
network.

The dlies beganinstaling telegraph circuis onlyin 1855. The Frenchrranged fora ‘hobileQ
network that couldfollow the movement ofthe troops. The Englistaid a submarine cablef
550km on the bottom of the Black Sea between Varna (Bulgaria) and Sevastopol.
Also,andwith the help ofthe Frenchtelegraph regimentthey built a connection to Londdthe
War Office) and Parismakinguse ofthe existing Austriametwork.




S & Hhad establisheda representativeoffice inLondonalreadyin 185Q This situation came to an
end with the creation of its own subsidiary in 1858 under the direction of Wilhelm Siememasvh
of thennamed himself WilliamAndin 1863,under the direction of Williama cablemanufacturing
plant waserected in Woolwich, near Londoh was in1865that the company name was changed
into Semens Brothers (the brothers being Werner, William and Ca)yl Two yearslater Georg
Halsketook retirementamicably The companyetained his name in the name of ta company
until 1967, in recognition for his enormous d¢ohution to the success of thecompany.

| would like to mentionhere anotherW i 2 dzNJ RSWemer slorBefiselated to telegraph
networks. Between 867 and 1869 he managed to makex connection that brought worldwide
fame to the company: the telegraph line from London to Calcutta. Thesatialn of this vast
project was supported by the operation of the2 S NJ/ S NBatherd, Bv@liam and CarDf this
10,00km-long Indo-Europeanline, some 6,00km still remainedto be completed The project,
awarded tothe consortiumof Siemens & Halskand Siemens Brothergut this line in service in
1870 (it remained operational until 1930Regardinghis line from Europe to Asia, a book was
published by the Museum of Telecommuaiions in Bern with the titlen 28 Mnuten von London
nach KalkuttaThis title obviously refers to the time required to transmit, via many intermediate
stations, a short message from one end to the othar incredible performance in 187Adeed

Sothat was ashort retrospective ofpart of the life of Werner Siemens. | now turn to the last
period of hg life. In 1888 he was knighteshd from that dayon he became Wernevon Siemens
(in German names the avd vonimplies aristocracy or nobilityAnd itwasat the age of seventy
four (on 31 December 188pthat he decided to withdaw from company managemenit that
time the company had 6,000 employees, includihgse from thesubsidiaries in London and. S
Petersburg. Heould now usemuch of his spare time to write himemoirs On6 December 1892

a few days after the publication of his bobkbermserinnerungen following a brief illnessVerner
von Siemens diedt his home in Charlottenburg (near BejliAmong the mass of flowers at the
foot of his coffin was a floral tribute from, amongst others, Thomas Alva Edison.

For the nany other interestingachievementsof WernerW @ 2Siéifiens, | refer you to the many
books that have been written about him, and especially his own work whichalraady bee

translated ifo English in 1893Werrer von SiemensRecollectionsn 2008 his book was reissued
with amendments and it is still available (see the Bibliography at the end)

— —



2. His Telegraphs

Here | present some telegraphstruments
that were designd by Werner Siemens
and, in partby his colleague and great
expert in the art of manufacturing, Georg
Halske | have tried to be concise andis
simple as possible (the purpose of my
article is not to each a course in
telegraphy..).

So it all started in 1486-1847 with the dial
telegraph Its basic design was brilliant in
its simplicity with a W &-BterfiptingQ

electricalcircuit (asusedin electricaltrembler bells)

With this W (i Nife éndufd that the transmitter and
the receiver remainedconstantlyin sync during the
emission ofthe pulse trairs between each character,
The first photoshowssuch a dial (ABC) telegrapif

the early days. Thenodel shownis a replicaand is

not in my collection All other telegraphs that | will
now presenthere are part of my collectionof have

been previously. The second photshowsthe later

model from 1856 Here no battery was reqred, as
he used the motion of the crank (that had to b
pointed successively to each character of t
message) to drive a dynamo that was placed ins
the telegraph box.

Already in the early 18508Verner begaralsoto develop the manufacture d¥lorse telegrapts.
TheMorse system launched by Samu&lorse in 1844was indeed becoming compeitor to the
telegraph dial Itsbigadvantage was that the message wWiasnted(on apaper tapein the form of
the welll Y26y WR20aQ |y
A smdl disadvantageof the Morse
system was that one had after
having received the message, to
decodethosedots and dashe Here
you can see in theext photoswhat
are the very first two models of
telegraph instrument that were
made by Siemens & Halske.




Note thatinitially the Morse signals were not printed with inkn the paper tapebut embossed in
it. That was done witla steelpoint that impressedhe Morsesignalsn the papertape, somewhat
like the Braille system. This was the case with
all Morse devices of that era, also in th¢
U.SA TheAustrian Thomas John develops
in 1854 a relatively simple methodfor
printing Morse signalswith ink on the tape It
was the French company Digney @ari9
that bought the rights and launched the firg
telegraph with this device. A few years lat
Siemens and Halskebrought out new
productsusingthis novel system Over time,
where possible the company updated
existinginstruments,repladng the old Y&lief
writingQsystem by printing in ink this was
indeeda relatively simfe procedure

We see tle very first Morse telegraph from 1850, in the two images above(after the
modification). Its serial number is 115!

The next four photoshowa companion telegraph instrumenthe model from1852 This is the
model thatwas used primarily on the Ruasinetwork as explained aboviewill describet a little
more indetail, especially a# isreason that led rato write this article

For a long time it was the oniyiodel oftelegraph that could work a#High spee@only the second
design oftelegraph by Werner Siemen#ereforet and here | become sentimental it must



certainly have passed through the hands of Georg Halske (and possibly those of Vdsrmna)
and havebeenon activesewice duringhe Crimean Warlt too hasa very low serialnumber (360)
andwasthe firstthat | saw after some 25 years of search(ndnere have dlthe other instruments
gone?)

There are many similarities between the twlesigrs butthe strikingdifference between the two
is the way how the electromagnets are mounte@he assembly of the coils of the first
electromagnets is verticalhe standard in all subsequent model because it is the easvagt and
horizontal in the secondnodel (with arotating iron core in one of the coils)This isone of the

W {i NJhad Warter and Georgmployed tomake this receiveoperate faster. During the design
procesghey thought that they couldcheve speeds o800 characters paminute (I think that this
was very optimistic buR 2 y Qi | Vit date g K B G A y ). NdSnhakeAthieghtife system
rapid, obviously the transmitter had to be -

made operate faster too Thiswas done
by making itdutomaticQ e waychosen
to achieve thisvas to preparea punched
paper tape W 2lifieR2and then transmit
this tape automaticallyisinga paper tape
reader(more or lesshe sameprincipleas
used by the telex systemin the 20th
century).




The threekey punch was similao that of the later Wheatstone automatic system (pateditin
1858,putintouseonlyt & 2F mMycTUO® LYRSSRZ 2SNYSN {ASYSy
use of my threekey punch for his electromagnetic express writer, without however naming the
sourceg KSy OS KS % SoNdefy Sising thel autdmatic paper tape readéglegraphists

could send messages much faster than manually wittiasse key, thereby making maximum
usage of the capacity of the line.

Theleft-handtapperwas used to send Morse Hot(and whenactuated, it puncheda singleround
hole in thepaper tape followedby a small forwardnovementof the tape Thetape transmitter
detected this hole andresponded by applying short electric pulséo the line. The secondapper
corresponded toa Morse WasHand made two holes in thetape and alsoadvanced the paper
tape. Whenthe readerdetected two holes inthe tape it sent a longer electrical pulse on the line
The thirdtapper did not create a hole butmerely advancedthe papertape a short distanceSo
this wasthe W¥pacdkey andserved to separate one Morse characteym another. | know that the
museumof Deutsche Telecom has a pundiut not a paper tape readdaransmitter). So ifyou
everfind such a puncér and/or readerin your attic, thenjust sendit to me!).

Andbeloware two pictures oBiemens | | £ &1 S W.Ihe trs énaisStiehld®r design it
was used by the railways in Germarye othertwo showa later one-from 1872 andthe detall
ofi KS peRNEKS @adef dzaQu



Strange at first sighthis secondnodel has been very long in servid¢e¢hink that thissxamplewas
usedprobably in hot countrieswhere ink might dry toaapidly. They were certainly moreeliable
and demanded lessiaintenance andttention (there was no needo mess around with ink On
the other handjt was less easy to distinguitiie dots and dashes of Morse codkearly.
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Here you see hilegraphof 1861 It was the first model by Siemens & Halsising an inkwell.

the next imageshows theWNormalfarbschreiber der Deutsche Verwalt@itgoecame thestandard
model ofthe Germantelegraph administratioras from1867-1870,according towhich sourceyou
believe This is the model iwhichthe springof the motor is mountedon the outside contained in
a cylindrical enclosure madeut of brass. In addition it hagn W A y (i NSRRI tNilin&ien, enabling
received signalsto be relayed

automatically direct to another

receiver connected to the same

line (either in cascadealong the

line or at the distant end. The

blackBlockon the left is the ink

well. The horizontal part contains

the ink and the vertical part can

be raisal if the ink leveldrops too

low. Asit was the standard model

it was very popular and was

manufactured by a number of

other manufaturers (e.g.Lorenz).

In the second versignthe spring

was incorporated within the

engine block



