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The historical perspective of the modernizatiorraifways during the 19th and 20th centuries is ohthe
most interesting processes of the Industrial Reiamiu within modern human history. Especially the
modernization of locomotiveshas been some important influences on the econgmlitical and social life of
the European societies during the last two cergurieherefore, one of the main enterprises to preduc
locomotives in Europe at that time, Henschel, wasgolved in some important improvements of this
modernization process.

In 1785 the first actions of the Henschel-familsrstd in Cassel, the capital Iktirhessen-Cassebne of the
smaller counties of the Holy Roman Empire of therf@n nation, nowadays Kassel in the European regfion
Hesse, with the moulding of bells and later on gua cannon barrels, still being in service to tlmdgraf
Wilhelm IX. Already in 1706 the French refugee DeRiapin made his attempts with the worldwide Btem-
cylinder for a high pressure steam pump in this countychviat that time, was know as a technological cesftre
science. Finally, in 1810 the Company ‘Giel3erei uMdschinenfabrik Cassel’ was established by Georg

Christian Carl Henschel.

The oldest steam cylinder of the world Denis Papin erked with in Cassel, 1706

His son Carl Anton Henschel introduced thie of railways and founded a society for a railroad from
Bremen, via Kassel to Frankfurt on the Main. In 282was still envisaged with horse power, but @swnever
realized. Furthermore, he drafted several differailtvay-systems for mines or like in 1833 for exdena
pneumatic railway. Unfortunately, this single track should need mooch energy. Henschel admitted later that
the tensile force could be fifteen times higherwvhalf of the speed of railways. Nevertheless,ftumdation of

the very successful railway production was madé wiich idealistic plans. In addition, he produdeel first
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steam boat in Hesse, which rested the only one tlied was even sold, because it was judged na teeed at

that time.

Pneumatic railway, publication of Henschel, 1833

Nevertheless, in 1837 the now called ‘Henschel &r8anoved to a new-established bigger factory locat
and constructed between 1845 and 1848 the firssthamhsteam locomotive'Drache’ (dragon) for the new
foundedFriedrich-Wilhelm-Nordbahnn Hesse. To create a link between the Thuringiad the Westphalian
railway lines the operator ordered at the beginficug American and four English locomotives, beftre local
company Henschel get an order, which, later, wlewed by three other ones of the same locomotype &and

the new production was established.

First steam locomotive of HenschelDrache, 1848

Several technical amendments for orders of diffef@arman railways, like the first German locomotive

model 14, for the Nurnberg-Firth railway in 1852dathe first six export locomotives in 1858 enabthd
company to produce in total fifty locomotives up 1861. In the same year Henschel introduced that fir
industrial railway on the European continent and up to 1865 100 lotiors were produced. But in 1864 the
occupation of Kurhessen-Cassel by, and later ttegyiation to, Prussia were related to some disadgas for

Henschel, because they were treated as a foreigmpanoy by the Prussian railway administration. \ttle



I lRHA INTERNATIONAL CONFERENCE| RAILWAY MODERNIZATION: AN HISTORICAL PERSPECTIVE

industrial expositionAllgemeine Industrieausstelluraf 1870 in Kassel the situation changed for Heakcim

addition, related to the economic boom of @réinderjahre more and more locomotives were ordered.

First industrial locomotive, Henschel, 1861
At this time, in 1876, Henschel introduced, witle thrototype ‘Bonifatius’, the first locomotive prackd
with standardized parts (Regeln rules; after the internal rules of the Hensgdlahts). Until 1900, they enlarged
this programme of groups of parts, produced inkstadich enables them an output of 100 differemtesy of
locomotives on the bases of the same parts. Withuhique method of industrialized mass-productiimes
before Ford or Taylor, Henschel could produce faated more flexible and became the biggest prodo€er
locomotives in the Second German Reich. In 1899 589 and in 1910 the 10,0880locomotive was

constructed. Impressive for the time is also, thatoman, Sophie Henschel, after the dead of hdyamasCarl
Anton Oscar Henschel in 1894, directed the compgntp 1912.

Hot-steam locomotive, Henschel, 1907

Furthermore, some complex rail technologies weneerited. In the 1890s, one of the main technical

innovations in the improvement of the performanféesteam engines was the introduction of tiw-steam
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locomotives (HeiRdampf-Uberhitzer-Prinz)p It was achieved by the engineer Wilhelm SchnridCassel and
the first locomotive of this type was produced bgnidchel in 1897. The supremacy of the new techgdheg
been that impressive, that for example in 1909ttviral of the Prussian locomotive were ordered efriew type.
Even though, some other technologies were intratlatehe beginning of the 20th century, most ohthrested
prototypes. The beginning war accelerated the mtomly while it limited the complexity of the engis and the
number of different models within the Reich. Behe#tte unified war types of locomotivegjnheits — or
Kriegsvarianten military relevant versions were more and more aeted. Only marginally involved in the
production of war goods, Henschel still tried td geme of these orders and proposed new prodketshe air

defence artillery wagon.

Artillery for air defence, Henschel prototype, 1918

After the First World War the commands of locomegwy the new founded nationwide German Railways
(‘Deutsche Reichsbahn - DR’, and for some yearms ‘&RG -DR Gesellschaft’) were nearly stopped, tiuéhe
consequences of the Treaty of Versailles. But aljhothe de-facto blockade of the French, Britisd &lorth
American markets for German products resulted mesbankrupts in the railway sector, Henschel héueaed
such a worldwide reputation, that it was still abteexport and in 1923 the 20,00@ngine was produced.
Nevertheless the economic crises at the end ol ¥20s urged some fusions of German engine prodacets
Henschel bought companies like Hanomag to get momeket shares of the regulated market. In addition,
Henschel started to produce steam lorries, stemmstand steamrollers, but alsasesandlorries and as well as

aircrafts at the beginning of the 1930s.

First electric locomotive of Henschel, 1905
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Related to the railway sector, diesel and eledtéction became more and more important at thag.tiim
1905 Henschel constructed the fiedéctric locomotive equipped with technology of Siemens-Schuckarte T
first diesel-engines were built at the beginningtlé 20" century and up to the war, in 1914, Adolf Klose
developped in Wirttemberg the Diesel-Klose-Suleepinotive without a clutch or a gear. At Henschell 910
the first locomotive with a carburettor-engine waslt. And in 1923 the co-founded company for aigenes
(Ollokomotiv-Gesellschaft mhHtarted a new area of locomotive development.vihike a 300 haliesel engine
was designed, problems with the liquid-gear on saidtigh power level let the engineers follow anotpath.
Therefore, after the innovations of the MaschinbrikaEsslingen and Prof. Georg Lomonossow up to21&did
other diesel-electric engine in the 1920s, the §esoline-electric locomotivewas created at Henschel in 1931.
This evolution led under the Third Reich to thefddd a three-meter-gauge, diesel-electric locom®tvith a
high-speed of 250 km/h, ordered for a trans-contaeailway line in 1942, which was never realized

But in the 1928 and 1938 the success of the steam engines was not yetri@iedi. Several amendments
were achieved and new developments could be rdalgased on the hot-steam engines, Henschel deackiop
cooperation with Schmidt the next evolution, ttigh-pressure locomotivesAnother innovation was forwarded
by the foundation of the Association for coal-dhstters $tudiengesellschaft fir Kohlenstaubfeuerung auf
Lokomotiveh in 1924. Under the leadership of Henschel thst ioal-dust-locomotivewere delivered to the
DRG in 1928. While the first versions were stilated with brown coal, later ones were establisbedérd coal.

In 1927 the conversion of a classic steam engiraudit the next innovation, theondensation-tender
technology. Therefore, the wasted water was cooled down ansed. Once, this technology enabled to travel on
longer distances without water refill and twiceg theed for combustion could be reduced. Finallg th
condensation-tenders were used worldwide in exteraieas like in South Africa, Argentine, Russid &maq,
while Henschel achieved to reuse 95% of the walbe fourth important innovation was ttsreamlined
locomotive 61001, still as a steam engine, in competitiorthi® ‘Flying Hamburger’ Fliegender Hamburger
already a diesel-electric railcar. The locomotivesveombined with streamlined wagons of the Wegnmdants,
also situated in Kassel. Consequently, the traached a high travel speed of 100 km/h and was beadeen

Dresden and Berlin.

Streamline steam locomotive, 61001, Henschel, 1935

These streamlined locomotives were very well saeting the Third Reich. Therefore, several draftgave
created and a last impressive locomotive was ptedan 1941. Powered by several small steam-mdtorsach

of the four driving axles, it was called conseqlesteam-motor locomotive(Dampfmotorlokomotiye The V19
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worked, after initial problems of coordinating ttiéferent axles, quite well and reached a high-dpefel 75 km/h
with very small track wheels of only 1,250 mm. Omlge exemplar was built and it was captured byUle
troops and the new Western German Railways reftedaly it back in 1950s, so it was scrapped in 1952
Finally, the last steam locomotives, after the famonell performed 66002 of 1955, left the Hensgilahts in
Kassel in 1961.

Last new model of a steam locomotive, 62002, HenstHE955

At the end of the Second World War, even though 8%e fabrication plants in Kassel were destroykd
first repaired locomotive left Henschel alreadyMay 12" 1945, under the control of the American army. But
from a long term perspective more difficult for thempany was the separation of the three produdiies:
locomotives, lorries and aircrafts. Consequenttliversification to balance the economic cycleshaf different
transport sectors was enabled. In addition, thecemimation on the production of and research alstesm
engines during the past decades became a problgmihei upcoming diesel and electric engines. Hezlscow
in international terms a medium sized company, fgoding problems for the new technologies. Themfalr
started in 1954 some licence productions, for exarmpelectric engines with General Electric - @Efook over
the production of diesel locomotives of the engimeducer Kaschinenfabrik Esslinggrin 1961. And finally
after several different reorganizations and thegrdtion in other conglomerates like Rheinstatlierldhyssen,
the cooperation with Asia Brown Boveri - ABB resdtin new high tech rail innovations under the mene
ABB-Henschel AG from 1982 on.

High-speed electric locomotive, Henschel-Siemen9713
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In 1961 the now called Federal German Railwayshef FRG (“Deutsche Bundesbahn”) demanded the
creation of anelectric high-speed locomotivefor about 200 km/h. Henschel designed in coopamatvith
Siemens some prototypes, which resulted in theetogine of the Western German railways for nearlp tw
decades, the so called locomotive-line 103 (p.B8h a high-speed up to 250 km/h. In addition, Hxwed
created in cooperation with BBC the extraordinamovation of adiesel-electric engine with three-phase
current. This locomotive, the locomotive-line 202, wasgaeted in 1973. In addition, in 1980, Henschel itebu
the experimental diesel-electric locomotive 202 -008vith new bogies for theoretically 350 km/h and a
streamlined front. The bogies of theE-V were derived from this concept. Therefore, thesegroducts became
from 1985 on the basis for the new high speed drdimer City Experimental, later Inter City ExpsesICE,
which up to nowadays have become a great succ&=nimal EuropeMitteleuropa

Three-phase current high-speed locomotive, HenschBBC, 1983
In 1990s the classical rail-track technology, repreed by TGV, Shinkansen and ICE, is the statbeof

art. And in 1996 unfortunately the name of Henschinbol of the production of more than 33,000 footives,
found its execution with the take over by the DainBenz AG, like before the production of Hanomagnkthel
lorries in the 1970s, despite other announcemeantseep the name up. As ADtranz, Henschel was sold t
Bombardier and the productions plants with the magtchnology to Thyssen. But the engineers andeavsrof
Henschel, the so calledenschelanerstayed the driving or from nowadays nearly flyifagce to the most
innovative technologies. They also introduced tleeteo-magnetic track, which became the core ofghieled
magnetic roadway. Actually used for theaglev trains, Henschel started the first testing line for Transrapid
already in 1974. Its maximum speed is about 50thkand, since the beginning of the new millenniun2@1,
the ‘trains’ for the first commercial maglev trdine in China are produced in Kassel, the heaBwbpe.

First test track for electro-magnetic Transrapid, Henschel, Kassel, 1980s



