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PROFESOR PRAZSKE TECHNIKY CARL JOSEPH NAPOLEON BALLING (1805-1868)
PROFESSOR AT THE PRAGUE POLYTECHNIC CARL JOSEPH NAPOLEON BALLING (1805-1868)

Gabriela Basarova

V tomto roce uplyne 200 let od narozeni profe-
sora prazské techniky Carla Josepha Napoleona
Ballinga (v literatufe pozdé&ji Karl Napoleon Balling),
vynikajiciho predstavitele chemie a chemické techno-
logie, pedagoga, ktery vychoval fadu generaci odbor-
nik( pro rGzna odvétvi véetné sladarstvi a pivovarstvi.
Tato védecka osobnost svétového formatu byla nazy-
vana velmistrem zymotechniky v Evropé (obr. 1) [1,
2, 3].

Rod Ballingli pochazel ziejmé z Anglie [4]. Blizsi
zpravy jsou o jeho dédovi Kasparu Ballingovi, ktery
byl némecké narodnosti a pracoval jako stavebni in-
Zenyr ve Wiirzburgu v Némecku. Na konci 18. stoleti
byl KaSpar Balling povolan do Cech, aby tu stavél ci-
safské silnice. Byl zaméstnan u kniZeci rodiny Rotten-
hant jako ,ingenieur et architectus a Rottenhan®. Na
svou dobu vyjime¢na knizeci rodina Rottenhanu viast-
nila panstvi v severozdpadnich Cechach na Chomu-
tovsku. TehdejSi majitel panstvi J. F. Rottenhan zasta-
val vyznamné funkce v Rakousko-Uherské Fisi, ale
pfedevSim se vénoval svym prdmyslovym podnikim
[3].

Otec profesora Ballinga Michael Balling (1776 az
1848) pracoval cely zivot v oboru hutnictvi [3, 4, 5].
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Obr. 1/ Fig. 1 Prof. Carl Jo-
seph Napoleon Balling
(1805-1868)

(Archiv  autorky podle
F. Chodounského 1891 /
Archive of author accor-
ding to F. Chodounsky )

This year, it will be 200 years since the birth of a
professor of the Prague Polytechnic (Prazska Tech-
nika) Carl Joseph Napoleon Balling (in literature la-
ter on Karl Napoleon Balling), an outstanding repre-
sentative of chemistry and chemical technology and a
pedagogue, who taught generations of professionals
for various fields including malting and brewing. This
scientific figure of global scale was referred to as the
Master of zymotechnique in Europe (Fig. 1) [1, 2, 3].

The Ballings family probably originated in England
[4]. More detailed information is known about his
grandfather, Kaspar Balling, who was of German na-
tionality and worked as a construction engineer in
Wurzburg, Germany. At the end of the eighteenth cen-
tury, KaSpar Balling was called upon to build imperial
roads in Bohemia. He worked for a princely family cal-
led the Rottenhans as ,ingenieur et architectus a Rot-
tenhan®. The Rottenhans family was quite remarkable
for that time and owned a domain in the northwest Bo-
hemia in the Chomutov region. That time’s current ow-
ner of the domain, J. F. Rottenhan, held an important
position in the Austro-Hungarian Empire, but most of
all, he focused on his industrial corporations [3].

Professor Balling’s father, Michael Balling

GruB aus Gabrielahutten i. Bohm

Obr. 2/ Fig. 2 Gabrielina Hut v Cerven

é

Chomutov)

V hutnické historické literature je uvadén jako
jeden z nejvétsich Zelezarskych odbornikd
19. stoleti. Pomérné velmi mlady se stal kon-
trolorem a pozdéji Sichtmistrem v Gabrieliné
Huti v Cerveném Hradku na Chomutovsku
(obr. 2), ktera patrila rodiné Rottenhand. Na
pocatku svého pulsobeni v této huti se ozenil
s Annou Réslerovou, dcerou gubernialniho
rady v Praze, a mél s ni pét déti — tfi syny
adveé dcery [3].V roce 1814 byl pfijat za Sicht-
mistra v rokycanskych Zeleznych hutich
v Klabaveé (obr. 3), které od svého vzniku pat-
fily méstu Rokycany (obr. 4).V roce 1815 byl
vybran do €ela po napoleonskych vélkach re-
organizované spravy zelezaren na panstvi
Zbiroh-To¢nik-Kralav Dvdr jako vrchni Sich-
tovni feditel se sidlem na Zbirozském zamku.
Zde pusobil az do odchodu do penze v roce
1828 [3, 4].

Carl Joseph Napoleon se narodil Mi-
chaelu a Anné Ballingovym v Gabrieliné Huti
21. dubna 1805 jako tfeti dité.

Mladému Karlovi i sourozencim ziejmeé
pomeérné zédmozni rodi¢e umoznili soukro-
mou vyuku. Karel jako externista skladal

£ m Hradku na Chomutovsku
/ Gabriela’s Iron-mill in Cerveny Hradek in Chomutov’s region (Archiv
Oblastniho muzea v Chomutové / Archive of Regional museum in
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Obr. 3/ Fig. 3 Klabavské Zelezarny v roce 1880 / Iron-works in Kla-
bava in 1880 (Archiv Muzea Dr. Bohuslava Horéka v Rokycanech /
Archive of Dr. Bohuslav Horak’s Museum in Rokycany)

Obr. 4 / Fig. 4 Radnice mésta Rokycan
z roku 1890, v jejiz blizkosti bydlel C. J. N.
Balling s rodinou v dobé svych gymnasij-
nich studii / Townhall in Rokycany in 1890.
C.J.N. with his family lived not far from this
town in time period of his high school
study. (Archiv Muzea Dr. Bohuslava Ho-
raka v Rokycanech / Archive of Dr. Bohu-
slav Horak’s Museum in Rokycany)

—b—

(1776-1848), worked in the metallurgy in-
dustry his entire life [3, 4, 5]. According to the
historical literature on metallurgy, he was
considered one of the biggest experts in his
field in the nineteenth century. At a rather
young age, he became a controller and later
the shift manager v Gabriela’s Iron-mill loca-
ted in Cerveny Hradek in Chomutov region
(Fig. 2), which was owned by the Rottenhans.
In the beginning of his career in this iron-mill
he married Anna Roslerova, a daughter of a
gubernial counselor in Prague. They had 5
children — three sons and two daughters [3].
In the year 1814, he was hired as the shift
manager in the Rokycany Iron-works in Kla-
bava (Fig. 3). The iron-works belonged to the
city of Rokycany (Fig. 4) since their estab-
lishment. In 1815, due to a corporate re-
structure in the administration of iron-works
at the Zbiroh-Toénik-Kralllv Dvir domain,
caused by the end of the Napolean Wars, he
was chosen as the head shift director at the
headquarters located at the Zbiroh castle. He
worked there until he retired in the year 1828
[3, 4].
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zkousky na gymnaziu v Plzni. Gymnazialni studia ukongil v roce
1820. Bylo mu pouze 15 let, kdyz nastoupil na prazsky poly-
technicky ustav (Konigliche bdhmische sténdische Lehranstalt zu
Prag — Kralovské eské ucilisté v Praze). To svéd¢i o jeho velkém
nadani a také o jeho praktickych znalostech z hutnického prostfedi.
Gymnazium nebylo povazovano vzhledem k vyhradni orientaci této
Skoly na klasické jazyky a kulturu jako vhodné pro pfipravu na tech-
niku. Reélné gymnazium v té dobé jesté neexistovalo, a pro studia
na technice byla davana prednost adeptim, ktefi absolvovali néko-
likaletou praxi v pramyslu. Karel mél v té dobé bohaté poznatky o hut-
nictvi, které ziskal od svého otce, a kromé toho rodina od jeho dét-
stvi bydlela prakticky pfimo v huti, nebo v jeji blizkosti, a mlady Karel
se neustale pohyboval v tomto provozu.

Karel Balling studoval na technice tfi roky a Uuspésné slozil
zkousky ze v8ech hlavnich pfedmétl. Jeho uciteli byly vyznamné
osobnosti techniky. Matematiku a mechaniku pfednasel prvni fedi-
tel polytechniky F. J. Gerstner (1756—1838), pfirodopis F. Max Zippe
(1791-1863) a chemii J. Steimann (1779-1833). Jména téchto hlav-
nich uditelt Karla Ballinga svéd¢i o tom, Ze se pfipravoval na plso-
beni v hutnickém pramyslu. Proto také navstévoval i pfednasky z hor-
niho prava na pravnické univerzité. Po studiich podnikl v roce 1823
cestu po hutich a dolech v Cechéch, aby poznal tento obor v praxi.
V tomtéZz roce nastoupil do sluzeb cisarskych Zelezaren na Zbi-
rozském panstvi, kde byl jeho otec feditelem. V roce 1824 odeSel
na prazskou polytechniku a zasvétil svij Zivot védé a vyuce vy-
sokoskolskych odbornikl [2, 6, 7].

Bratfi Karla Ballinga rovnéz vystudovali polytechniku v Praze. Bratr
Josef plsobil jako feditel dolli a huti na panstvi knizete Metternicha
v Plasich, Bedfich ve stejném oboru na panstvi knizete Schwarzen-
berka v Ceském Krumlové. Také sestram Maxmiliané a Rosalii se
dostalo mimofadného vzdélani a obé se provdaly za dobfe situo-
vané Cechy [3, 4].

Profesor Balling se cely zivot hlasil k némecké narodnosti. Ale ani
v dobéach zostfenych narodnostnich rozporl po roce 1860 nemél vy-
loZené nepratelsky vztah k ¢eskému narodu. Setkaval se pracovné
s Ceskymi vlastenci jako byl historik prof. Palacky, védec a basnik
prof. Safafik &i basnik Erben. Velice si vazil prace ¢eskych pivovar-
nikll a Uzce s nimi spolupracoval. Na sklonku svého Zivota, snad
i ovlivnén chorobou a agresivnimi némeckymi ¢leny profesorského
sboru, u€inil néktera nacionalisticky zaméfena rozhodnuti proti ¢es-
kym profesorim. Nezménilo to vSak jeho sympatizujici a tolerantni
postoj k ¢eskym studentdm a k ¢eskému narodu. Tim se vyrazné od-
liSoval od vétsiny némeckych profesorl prazské techniky. Ballingova
rodina pomalu splynula s €eskym etnikem a ve tfeti generaci se zcela
pocestila. Jeho syn Karel M. Balling (1835-1896) vystudoval poly-
techniku v Praze a banskou akademii v Pfibrami. Stal se vyznam-
nym metalurgickym odbornikem a profesorem na pribramské aka-
demii. Dcera se vdala za Ballingova asistenta, pozdéj$iho prof.
Antonina Bélohoubka. Jeden z vnuku, Karel Balling (1889-1972),
studoval chemii, ale nasledné se vénoval hudbé. Byl zakladatelem
znamého politického kabaretu Cervena sedma v Praze a feditelem
Ochranného sdruzeni autorského. Druhy z vnukU byl vynikajici Gesky
malif [8].

Pedagogickou ¢innost zah4jil Karel Napoleon Balling v roce
1824, kdy nastoupil na Prazsky polytechnicky Ustav jako zatimni ad-
junkt na katedfe prof. J. Steimanna. Prof. Steimann poznal velké na-
dani mladého Ballinga a vyvolil si ho za svého asistenta. Po dvou le-
tech se Balling stal definitivnim adjunktem [1, 2, 3, 6]. 16. 7. 1835
byl na zakladé vitézstvi v konkurznim Fizeni mezi tfemi adepty [6]
jmenovan profesorem vSeobecné a technické chemie na Praz-
ském polytechnickém ustavu.

Prazska technika byla zaloZena v roce 1707 a chemie se zde za-
¢ala vyucovat jiz v roce 1803 [6, 9, 10]. Od $kolniho roku 1817/1818
se vyuka chemie rozS$ifila na dva roky. Chemicky obor se dostal na
prvni misto. Katedra chemie vedena prof. Steimannem zahgjila
v roce 1818 i samostatné prednasky ze sladarstvi a pivovarstvi,
nasledné octérenstvi, lihovarstvi a drozdarenstvi, které byly jedny
z prvych tohoto druhu ve svété [2, 6].

Po smrti prof. Steimanna v roce 1833 se Balling stal jeho na-
stupcem. Pfednasel tydné pét hodin v prvnim ro€niku vSeobecnou
a teoretickou chemii. V zimnim semestru seznamoval posluchace
s obecnou problematikou chemie, s jednoduchymi latkami a jejich
reakcemi, se zpUsoby ziskavani kovl véetné jejich vyskytu v pfirodé
¢ili s hutnickou chemii. V letnim semestru pfednasel o solich a or-
ganickych latkach a sou€asné osvétloval pfirozené procesy zuhel-
fovani, spalovani, hniti a tleni.V druhém ro¢niku zajistoval pfednasky
z tzv. technické chemie, které mély sedm vétsich kapitol: agrikulturni

Carl Joseph Napoleon was born in the Gariela’s Iron-mill on the
21st of April 1805. He was Michael and Anna Balling’s third child.

As the young Karl’s and his siblings’ parents were probably quite
prosperous, he was given private education. Karl as an external stu-
dent did his exams at a grammar school in Pilsen. He finished his
high school education in 1820. He was only 15 years old when
he entered the Prague Polytechnic. That shows his great talent
and practical knowledge from the metallurgical environment. The
grammar school was not considered a good preparation for a career
in technology, because it focused on languages and cultural studies.
A real technical high school did not exist at the time, so if students
wanted to pursue an education in technology, the ones with a long
experience in the industry would have an advantage. Karl had a lot
of knowledge about metallurgy, which he acquired from his father
and besides that, his family lived practically in an iron-mill or very
close to it and Karl was always around observing the work.

Karel Balling studied at the Polytechnic for three years and
successfully passed his exams in all the main subjects. His teachers
were important figures in technology. F. J. Gerstner (1756—1838), the
Polytechnic’s first director, lectured Mathematics and Mechanics,
F. Max Zippe (1791-1863) natural history and J. Steimann
(1779-1833) chemistry. The names of Karl Balling’s main teachers
show that he was preparing to work in the metallurgy industry. That
is also why he attended lectures on mining law at a law university.
After his studies in 1823, he went on a trip around iron-mills and mi-
nes in Bohemia to familiarize himself with this field’s day-to-day work.
In the same year, he started working at the imperial iron-works
in the Zbiroh domain, where his father was the director. In 1824,
he left and went to teach at the Prague Polytechnic and dedi-
cated his life to science and the education of university pro-
fessionals [2, 6, 7].

Karl Balling’s brothers also studied at the Prague Polytechnic. His
brother Josef worked as the director of mines and iron-works at
prince Metternich’s domain in Plasy, Bedfich worked in the same fi-
eld at prince Schwarzenberk’s domain in Cesky Krumlov. Karl’s sis-
ters Maxmiliana and Rosalie got an outstanding education as well
and they both married highly situated Czechs [3, 4].

Professor Balling considered himself a German all his life. Howe-
ver, even after the year 1860 when the two nations’ conflict escala-
ted, he did not feel negatively towards the Czech nation. As a part
of his job, he had been meeting with some Czech patriots like his-
torian professor Palacky, scientist and poet professor Safafik or poet
Erben. He valued the work of Czech brewmasters and cooperated
with them closely. At the end of his life, maybe influenced by his di-
sease and some aggressive German professors, he made some na-
tionalistically focused decisions against Czech professors. However,
that did not change his sympathizing and tolerant approach to Czech
students and the Czech nation. That made him different than most
of the German professors at the Prague Polytechnic. The Balling fa-
mily slowly merged with Czech ethnicity and by the third generation
it was completely Czech. Balling’s son, Karel M. Balling (1835-1896)
studied at the Prague Polytechnic and the Mining Academy in Pfib-
ram. He became an important metallurgic expert and a professor at
the Mining Academy. Karl’s daughter married his assistant, later pro-
fessor, Antonin Bélohoubek. One of Karl’s grandchildren, Karel Bal-
ling (1889-1972), studied chemistry, but he ended up doing music.
He was the founder of a well-known political cabaret Cervena Sedma
(Seven of Hearts) in Prague and the director of Authors’ Copyright
Union. Another grandson was a famous Czech painter [8].

Karel Napoleon Balling started teaching in the year 1824,
when he started working at the Prague Polytechnic as a temporary
adjutant at professor’s J. Steimann’s department. Professor Stei-
mann saw young Balling’s talent and chose him to be his assistant.
Two years later, Balling became the permanent adjutant [1, 2, 3, 6].
On the 16th of July 1835 he won a selection process and was na-
med the professor of general and technical chemistry at the
Prague Polytechnic.

The Prague Polytechnic was founded in the year 1707 and che-
mistry was first taught there in 1803 [6, 9, 10]. Since the school year
1817/1818, chemistry was extended into a two-year study. The che-
mistry department became the number one. In 1818, the de-
partment, lead by professor Steimann, started separate lectu-
res on malting and brewing, following also vinegar, spirit and yeast
production. These kinds of lectures were one of the first of a kind in
the world [6, 2].

After professor Steimann’s death in 1833, Balling became his
successor. He gave lectures on general and theoretical chemistry

—b—
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chemii, kvasnou chemii, vyrobu hlinéného paleného zbozi a skla,
barvifstvi, hutnictvi, vyrobu potase, sody, skalice, kamence apod.
PFednasky byly zaméfeny na teoretickou i praktickou stranku vyrob
a byly doprovazeny ¢etnymi pokusy [3].

Od roku 1844 usiloval prof. Balling o zavedeni pfednasek z ana-
lytické chemie (prubifstvi), které povazoval za nezbytné pro doplnéni
znalosti z technické chemie. V roce 1844 bylo povoleno konat pred-
nasky pro studenty, ktefi jiz absolvovali kurz v8eobecné chemie,
v roce 1849 byla analyticka chemie zavedena jako mimoradny pred-
mét a v roce 1850 jako pfedmét fradny. V zimnim semestru se pred-
nasela pét hodin tydné kvalitativni a kvantitativni chemie podle nej-
moderngj$ich u€ebnic Rosea Fresenia. V letnim semestru probéhlo
tficet hodin cviceni. Od roku 1853/54 pak bylo tficet hodin cvic¢eni
v obou semestrech. V mlad$im véku prof. Balling neustéle doplfo-
val své prednasky podle nejnovéjSich poznatkl, i kdyz zakladni
osnovy byly stejné. V té dobé byl svym zakim i dobrym patronem
jejich Zivotni drahy a nadanym pomahal ziskavat vyhodna mista.
V pozdnim véku zfejmeé vzhledem k své uremické chorobé jiz nevé-
noval novym poznatkim pozornost, ¢etl pfednasky ze starych zaz-
namu a asistent, jeho pozdéj$i nastupce prof. F. Stolba (1839-1910),
psal na tabuli pfislusné vzorce a rovnice.

Prof. Balling plsobil i v administrativé polytechniky, kde po
urcitou dobu vedl Ucetnictvi a spravoval knihovnu, ktera méla v roce
1865 jiz 10 000 svazkd, z toho 1111 chemickych [3, 6].

V roce 1848 byl prof. Balling navrzen na funkci feditele polytech-
niky. Komise v8ak vybrala Dr. J. Lambeho, profesora zemédélstvi,
ktery byl nejstar§im ¢lenem pedagogického sboru a tehdy jedinym
¢lenem Cisafské akademie véd ve Vidni. Od té doby byly vztahy mezi
obéma profesory odmérené a negativné ovlivnily i prosazovani né-
kterych Ballingovych namétli pro inovaci vyuky, coz $kolu poskozo-
valo.

V letech 1862-1863 vypracoval Balling s profesory Kofistkou
a Skuhrovskym novou organizaci pro dvojjazyénou vyuku v ¢es-
tiné a v ném¢éiné a pfizpdsobeni narlstajicim poZzadavkim prdmyslu
[2, 3, 6]. Vypracovany statut byl schvalen a polytechnika takto vyu-
Covala od $kolniho roku 1864/65. Prvnim rektorem ,dvojjazyéné —
utrakvistické Skoly“ byl Eesky profesor K. Kofistka. Podle statutu se
meély narodnosti rektoru stfidat, a tak byl z némeckych profesord pro
Skolni rok 1865/66 zvolen rektorem K. N. Balling. Byla to velice ne-
klidna doba v Ceském kralovstvi, a nelze se ani divit, Ze jeho jed-
nani vuci Ceské ¢asti polytechniky nebylo vzdy pfiznivé. Za dané po-
litické situace nebyla dvojjazyénéa technickd Skola Zivotaschopna
a v roce 1869 doslo k rozdéleni na cesky a némecky Polytech-
nicky ustav kralovstvi Ceského. V té dobé jiz prof. Balling ne-
mohl vykonavat vzhledem k své chorobé naroénou pedagogic-
kou praci. Stale v8ak z kabinetu sledoval ¢innost svych asistentu.
17. bfezna 1868 nahle zemfiel v Praze ve véku nedozitych 63 let.
Vyuka sladafstvi a pivovarstvi, kvasnych vyrob a potravinarstvi
obecné se nasledné koncentrovala na Ceské technice, ktera byla
v roce 1875 zestatnéna pod nazvem Cesky polytechnicky ustav
v Praze. PUsobila zde fada vyznamnych osobnosti, v po¢atcich zaku
prof. Ballinga, jako prof V. Safafik (teoretické chemické discipliny),
prof. F. Stolba (zymotechnika), prof. A. Bélohoubek, Ballingtlv zet
(sladafstvi, pivovarstvi, agrochemie, zboziznalstvi) aj.

Stejné jako pedagogicka prace byla i védecka a publikaéni €in-
nost prof. Ballinga velmi bohata a riznoroda. V poc¢atcich jeho vé-
decké prace vznikaly v laboratofi (obr. 5) nedostate¢né vybavené

Obr. 5/ Fig. 5 Pivovarska laboratof z doby Prof. Ballinga / The bre-
wing laboratory from Prof. Balling’s era (Archiv Pivovarského musea
v Plzni / Archive of the Brewery Museum in Pils)

to the first year students five hours a week. In the winter semester,
he familiarized the students with general concept of chemistry, with
simple substances and their reactions, with methods on obtaining
metals including their distribution in nature in other words with the
metallurgical chemistry. During the summer semester, he lectured
on salts and organic substances as well as the natural processes of
carbonization, burning, rotting and decomposing. With the second
year students he focused on technical chemistry, which was divided
into seven main units: agricultural chemistry, fermenting chemistry,
manufacture of ceramic and glass goods, colourants, metallurgy, and
potash, soda, vitriol and alum production. The lectures focused on
theoretical and practical aspects of the production and they were
accompanied by various experiments [3].

Since the year 1844, professor Balling insisted that lectures on
analytical chemistry, which he believed were essential for the com-
plete knowledge of technical chemistry, should be implemented.
From 1844, students that had already passed the general chemistry
course were allowed to take the analytical chemistry course. In 1849,
it became a special course with fewer privileges and in 1850, it was
accepted as a regular course. During the winter semester, qualita-
tive and quantitative chemistry was taught following R. Fresenius’s
modern textbooks. In the summer semester, thirty hours of Labora-
tory Applications took place. Starting as of the school year
1853/1854, the thirty hours of Laboratory Applications were in both
semesters. When professor Balling was younger he was constantly
adding to his lectures as new discoveries were made, although the
curriculums remained roughly the same. At that time, he was a great
patron of the students’ future possibilities and he helped the talen-
ted ones acquire good positions. When he got older he no longer
paid attention to new discoveries, he read the lectures from old text-
books and his assistant and then successor, professor F. Stolba
(1839-1910), wrote the appropriate formulas and equations on the
board. This was probably due to his uraemic disease.

Professor Balling also worked in the Prague Polytechnic ad-
ministration. For a certain period of time, he was in charge of the
financing and the library. It had the great amount of 10,000 books in
1865, 1,111 of which were on chemistry [3, 6].

In 1848, he was nominated for the selection process for the di-
rector of the Prague Polytechnic. However, the committee chose Dr.
J. Lambe, a professor of agriculture, who was the oldest pedagogue
and at that time the only member of the Imperial Academy of Sci-
ences in Vienna. Since then, the relationship between the two pro-
fessors was reticent. That negatively influenced the consideration
that was given to Balling’s ideas for the innovation of the education,
which was hurting the school.

In the years 1862-1863, Balling, along with professors Ko-
fistka and Skuhrovsky outlined how the school should be or-
ganized to efficiently educate in Czech and German and suit the
needs of the growing industry [2, 3, 6]. The statutes were accepted
and the Prague Polytechnic followed them as of the school year
1864/1865. The first rector of the school was a Czech professor K.
Kofistka. According to the statues, the nationality of the rectors
should alternate each year, so K. N. Balling was selected from all
the German professors to be the rector for the school year
1865/1866. It was not a peaceful period for the Czech Kingdom, so
it is not too surprising that he did not always act positively towards
the Czech half of the Polytechnic. Given the political situation, it was
not possible to have a bilingual technical school any longer. In the
year 1869, the school was divided into the Czech and German
Polytechnic. By that time, professor Balling was unable to work
as a pedagogue because of his disease. Nevertheless, he wat-
ched his assistants from his office. He suddenly died on the 17th
of March 1868 in Prague at the age of 62. The education of malting
and brewing, fermenting productions and food-processing in gene-
ral was taught at the Prague Polytechnic, which was nationalized in
1875. Many famous figures taught there, at the beginning it was Bal-
ling’s students like professor V. Safafik (theoretical chemical scien-
ces), professor F. Stolba (zymotechnique), or professor A. B&lohou-
bek, Balling’s son-in-law (malting, brewing, agro chemistry, and
quality control).

Just like Balling’s pedagogic work, his publications and scien-
tific studies were very rich in variety. At first, his scientific studies
originated in insufficient laboratories (Fig. 5) lacking staff and in-
struments [7]. Even so, he was achieving outstanding results and
was frequently asked for analyses, expertise and technical help. That
is why in 1855 the Czech Patriotic Society requested the foundation
of an Agricultural station, which would belong under and be spon-
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pracovniky i pfistroji [7]. ProtoZe vSak dosahoval vybornych vysledki
a byl stéle vice zadan o rozbory, expertizy a technickou pomoc, po-
zadala v roce 1855 Vlasteneckéa spole¢nost Ceska o zfizeni tzv. Ag-
rikulturni stanice pfi prazské technice na jeji naklad. Stanice méla
pracovat pod vedenim prof. Ballinga. Zemskym vyborem byl tento
navrh schvalen. Stanice provadéla rozbory a pozdéji fesila i tech-
nologické otazky. Pracovaly zde pozdéjsSi velké osobnosti technické
chemie jako A. Bélohoubek, K. Kruis a jini.

V mladsim véku se Balling vénoval pfedev§im hutnictvi ze-
leza [3]. Zabyval se zlepSovanim konstrukce peci a s tim souviseji-
cimi teoretickymi otdzkami tavebniho procesu. Navrhl snizeni, po-
pfipadé uplné zruSeni sedla pece a ponechéani pouze horni ¢asti
vysoké pece, protoze zjistil, Ze ma nepfiznivy vliv na pribéh tavby,
predevS8im spotfebu paliva [11]. Potvrdil, Ze lepSi ekonomiku vyka-
zuji pece vysoké nez nizké. Déle se zabyval podminkami optimal-
niho procesu spalovani uhli [12], tavby kov( obecné [13] a vyhiev-
nosti ¢eského hnédého a ¢erného uhli [14]. V dalSich publikacich
soustredil své poznatky o Ceském Zelezarstvi [15, 16].

Druhym odvétvim, k jehoz rozvoji pfispéla Ballingova védecka
a technicka ¢innost, bylo cukrovarnictvi. Jako prvni na svété na-
vrhl vyuZiti chloridu vapenatého k Cifeni cukrovarnickych &tav [17].
Toto prvenstvi mu v8ak pozdé&jsi némecti autofi nepfiznali a uvadéli
jako autora namétu Michaelise [3]. Pro praxi bylo rovnéz vyznamné
dilo pojednavajici o technologii vyroby cukru. Balling zaved| do cuk-
rovarnictvi nékteré veli€iny a pojmy, napf. kvocient Cistoty — pomér
mezi obsahem cukr( a necukru ve $tavach [18]. Napsal rovnéz roz-
sahlé studie o hustoté cukernatych roztokt [19]. Zdokonalil husto-
mér pro stanoveni cukernatosti — Ballingtiv tzv. cukromér (obr. 6)
se zahy rozsifil do cukrovarnického oboru na celém svété [20, 21].
Nahradil zdlouhavé stanoveni cukernatosti fepy, zalozené na zkva-
Seni vylisované §tavy, vydestilovani vzniklého ethanolu a jeho zmé-
feni lihomérem. Vztah mezi Ballingovymi stupni a mérnou hmotnosti
roztoku je vycislen v Ballingové tabulce. Pouzivani Ballingova cuk-
romeéru stanovujiciho tzv. zdanlivou susinu se u nas udrzelo v cuk-
rovarnictvi az do zavedeni jednotek Sl [3].

Ballingliv sacharometr byl pou-
zivaniv pivovarstvi [22, 23, 24, 25, P
26] a umoznil vybirat dané nejen
za mnozstvi, ale od roku 1852 i za
tzv. sladkost piva [2]. Vysledky v pi-
vovarstvi véak byly znaéné ovliv-
nény slozenim pivovarskych roz-
tokd, které obsahuji velké
mnozstvi necukrd. Necukry pu-
sobi na hustotu roztoku jinak nez
cukry. Chyba stanoveni byla tim
Vétsi, ¢im vice extrakt mladiny ¢i
piva obsahoval necukrd. Proto
bylo v pivovarstvi sacharometrické
stanoveni extraktu respektive hus-
toty pivovarskych roztok(i pozdéji
nékolikrat modifikovano.

Prof. Balling se rovnéz zabyval
zpracovanim odpadu cukrovar-
nické vyroby, tj. melasy. Doporudil
ji k vyrobé lihu. Podle jeho navrhu
byly pak zfizovany u cukrovar( li-
hovary a vinopalny [3].

Nejvétsi védecké uznani v ce-
losvétovém méfitku ziskaly Bal-
lingovy prace z oboru kvasné
chemie. Tém zasvétil nejpro-
duktivnéjSi obdobi svého zi-
vota. Byl prvnim badatelem, ktery
vypracoval teoreticky zaklad vy-
roby sladu, piva, lihu, drozdi, vina
a octa. Za jedinou moznost dokonalého zvladnuti kvasnych vyrob
povazoval nutnost poznani vlastnosti latek, které vstupuji do pro-
cesu, reakci, které mezi nimi probihaji, kvantitativnich vztaht v téchto
reakcich a jejich Fizeni. V dané dobé to byly nazory zcela revoluéni,
zvlasté u védeckych kapacit, které badaly na problémech bez za-
jmu o uplatnéni v praxi.

Puvodné Balling povazoval za pfic¢inu kvaseni plisobeni vzduchu
na rostlinné latky po odumreni rostliny, kdy prestala plsobit vitalni
sila tvofici organické slouceniny. Byla to teorie uvadéna Liebigem,
kterého si velmi vazil. Nasledné se pfiklonil k poznatkiim Louise Pas-
teura a jednoznacéné pfipsal kvaseni ¢innosti mikroorganisma [3].

3

Obr. 6 / Fig. 6 Ballingliv sa-
charometr / Balling’s sac-
charimeter (Archiv Pivovar-
ského musea v Plzni /
Archive of the Brewery Mu-
seum in Pils)

sored by the Prague Polytechnic. Professor Balling would be in
charge of this station. The State Board approved this proposal. The
station did analyses and later worked on technological problems. A.
Bélohoubek, K. Kruis and others who later became well-known fi-
gures in technical chemistry worked there.

At a moderately young age, Balling’s focus was mostly me-
tallurgy [3]. He spent time designing a better furnace and therefore
considered some theoretical aspects of the melting process. He sug-
gested the furnace settle should be lowered or completely removed
and only the top part of the furnace would remain. He found that the
settle has an unhelpful influence on the process, especially the fuel
consumption [11]. He confirmed that high furnaces as opposed to
low ones are more efficient. Also, he dealt with the conditions for an
optimal process of combusting coal [12], metal melting in general
[13], and the fuel efficiency of Czech brown and black coal [14]. In
other publications, he targeted his studies at the Czech ironmonger.
[15, 16].

The second field which Balling’s scientific and technical re-
search contributed to was sugar production. He was the first one
in the world to ever suggest using calcium chloride to clarify sugar
juices [17]. Unfortunately, some German authors did not accept his
primacy and stated that Michealis was the inventor [3]. For the ma-
nufacturers, his study on the technology of the sugar production was
equally important. Balling introduced some quantities and terms. For
instance, the purity quotient, that is, the ratio of the sugars and non-
sugars contained in the juices [18]. In addition, he wrote broad stu-
dies on the density of sugary liquids [19]. He improved the hydro-
meter for determining the sugar content. Balling’s so-called
saccharimeter (Fig. 6) suddenly spread into the sugar production
industry all over the world [20, 21]. It replaced the slow way of de-
termining the sugar content of sugar-beet, which required fermen-
ting of extracted juices, distilling the newly-formed ethanol and then
measuring that with an alcoholmeter. The relationship between Bal-
ling’s degrees and density of liquids is represented in the Balling’s
Table. The usage of Balling’s saccharimeter determining apparent
dry mass had lasted in the sugar production industry all over the
country until the establishment of the SI units [3].

Balling’s saccharimeter was used in brewing too [22, 23, 24, 25,
26] and it allowed the collection of taxes according to not only the
amount, but since 1852, the, sweetness” of beer as well [2]. Howe-
ver, the results in brewing were greatly inaccurate due to the con-
tent of brewing liquids, which contain large amounts of non-sugars.
Non-sugars affect density differently than sugars. The higher the non-
sugar contents of a hopped wort or beer extract, the higher the in-
accuracy. That is why the methods of measuring extracts and/or the
density of brewing liquids with a saccharimeter were modified se-
veral times in brewing.

Professor Balling also thought about processing the sugar pro-
duction byproducts, which is molasses. He recommended it should
be used for ethanol production. Following his suggestion, distilleries
and still rooms were built near sugar factories [3].

The biggest global praise Balling got was for his work in the
fermenting chemistry. He dedicated most of his life to that work.
He was the first to investigate and figure out the theoretical essen-
tials of the production of malt, beer, spirits, yeast, wine and vinegar.
To him, the only way to master fermenting processes was to get to
know the characteristics of all the substances that enter the process,
the reactions that take place, and the quantitative relationships bet-
ween these reactions and how to control them. At that time, these
were revolutionary ideas, especially for some scientific researchers,
who would theorize about issues yet not plan on applying their fin-
dings in real life.

At first, Balling thought the cause of fermentation was the air ac-
ting on dead plant organic matter after the vital power of the orga-
nic compound stopped working. It was Liebig’s theory and Balling
respected him greatly. Later on, he changed his mind and leaned
more towards Louis Pasteur’s theory and acknowledged that micro-
organisms are the cause [3].

Balling was constantly conducting experiments and calculating the
substance balance from the total equation of ethanol fermentation.
Based on his investigations, he deducted the theory of attenuation
and made clear the difference between the terms apparent and real
degree of fermentation. The foundation for his theory is the drop in
density of fermenting sugar liquids to a certain level and determi-
ning the ratio of the sugar content (extract) before the fermentation
and the amount of ethanol, carbon dioxide and yeast after the fer-
mentation. The apparent attenuation is defined as the difference bet-
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Obr. 7 / Fig. 7 Titulni list Ballingova nejvyznamnéjSiho dila ,Die
Garungschemie“ / The title page of Balling’s most remarkable work
,Die Gdrungschemie* (Archiv autorky / Archive of author)

Balling provadél neustéalé pokusy a vypocitaval latkovou bilanci ze
sumarni rovnice lihového kvaSeni. Na zakladé svych Setfeni odvo-
dil nauku o attenuaci a vymezil vyznam terminu zdanlivé a sku-
te¢né prokvaseni. Zakladem jeho teorie attenuace je Ubytek mérné
hmotnosti kvasicich cukernych roztoku k ur€ité hranici a zjistovani
poméru mezi obsahem cukru (extraktu) pfed kvasenim a mnozstvim
ethanolu, oxidu uhli¢itého a kvasnic po kvaseni. Zdanliva attenuace
byla stanovena jako rozdil mezi extraktem mladiny a zdanlivym ex-
traktem piva stanovenym sacharometrem, skute¢na attenuace jako
rozdil mezi koncentraci mladiny a skuteénym extraktem piva stano-
venym po odpareni ethanolu z piva a doplnéni na plvodni hmotnost
vodou.

Pro pivovarstvi mélo nesmirny vyznam odvozeni tzv. Ballin-
govych vzorcti pro vypocet koncentrace extraktu pavodni mia-
diny, ze které bylo pivo vyrobeno, dfive nazyvané stupriovitosti
piva, pomoci stanovenych hodnot skute¢ného extraktu a alkoholu
v hotovém pivu (velky Ballingliv vzorec), nebo pomoci zdanlivého
a skute¢ného extraktu piva a attenuacnich koeficientd, které Balling
zpracoval do tabulek (maly Ballingdv vzorec). Tyto vzorce se dodnes
pouzivaji po celém svété a jsou i zakladem moderni aplikace auto-
matickych analyz a propo¢tu.

Své védecké, vyzkumné i praktické poznatky z fermentacni
problematiky soustfedil ve svém nejrozsahlejSim tfisvazkovem
dile ,,Die Garungschemie wissenschaftlich begriindet und in ih-
rer Anwendung auf die Bierbrauerei, Hefeerzeugung, Wein-
herstellung und Essigfabrikation praktisch dargestellt* [27] (obr.
7, 8). Toto dilo, které vySlo ve tfech vydanich, bylo vysoce hodno-
ceno jako zdroj zakladniho poznani kvasnych procesl predevsim
v Némecku, Velké Britanii a Spojenych statech americkych.

Balling fesil fadu dalSich problematik pivovarského procesu jak
z teoretického, tak praktického hlediska. Zkou$el Upravy mleti sladu
[28], délal pokusy s pFipravou vyroby chmelového extraktu [29], pra-
coval na zlepSeni metod kontroly sladu [30]. Zajimal se i o zpraco-
vani nahrazek sladu, z nichz bramborovy Skrob povazoval za dob-
rou surovinu pro vyrobu piva [31]. Zajimal se i o statistické vysledky
pivovarti v Ceském krélovstvi [32] nebo o technologii pFipravy bel-
gickych piv [33].

Balling udrzoval styky s pivovarskymi odborniky, ktefi konali
zkousky Uprav technologie piva podle jeho poznatkl. Spolupracoval
napf. s J. M. Scharym (1825-1881), velice pokrokovym a modernim
postuplim naklonénym majitelem pivovar(i v Praze. J. M. Schary m;.
zalozil s prof. A. Bélohoubkem, zetém Ballinga, v roce 1868 prvni
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Obr. 8/ Fig. 8 Titulni list kapitoly o pivovarstvi ,Die Bierbrauerei“ z dila
C. J. N. Ballinga ,Die Garugschemie“/ The title page of Chapter ,Die
Bierbrauerei“ from C. J. N. Balling’s ,Die Gdrugschemie* (Archiv au-
torky / Archive of author)

ween the concentration of the original wort and the apparent extract
of the finished beer both measured with saccharimeter. The real at-
tenuation is defined as the difference between the concentration of
the original wort and the real extract of the finished beer determined
after performing alcohol evaporation and replacement of the missing
mass with water.

The derivation of Balling’s formulas was of significant value to the
brewing industry. The formulas are for the calculation of the con-
centration of the original wort, which beer is made from, the con-
centration was formerly known as the Plato degree of beer, using
determined values of the real extract and the alcohol in finished beer
(long form of Balling’s formula), or using the apparent and real ex-
tract values of finished beer and the attenuation coefficients pro-
cessed into charts by Balling (short form of Balling’s formula). These
formulas are still used today all over the world and they are the foun-
dation for the modern application of automatic analyzers and calcu-
lations.

He described all his scientific, research and practical findings
on fermentation in his most broad, three-volume publication
,Die Garungschemie wissenschaftlich begriindet und in ihrer
Anwendung auf die Bierbrauerei, Hefeerzeugung, Weinherstel-
lung und Essigfabrikation praktisch dargestellt” [27] (Fig. 7, 8).
This work, which had three editions, was highly rated as a source of
information on fermentation processes especially in Germany, the
Great Britain and the USA.

Balling investigated a number of other factors in the brewing pro-
cess from the theoretical as well as practical point of view. He tried
to modify the malt grinding [28], conducted experiments on the pre-
paration for hops extract production [29] and worked on developing
the methods of malt quality control [30]. He was interested in the
processing of malt adjunct and, he thought potato starch could be a
good raw material for beer production [31]. He also took interest in
the statistical results from Czech breweries [32] or the technique of
beer production in Belgium [33].

Balling kept in touch with other brewing professionals who tested
his modifications to methods and suggestions in brewing. He colla-
borated with J. M. Schary (1825-1881), a very forward-thinking ow-
ner of breweries in Prague who promoted modern methods. In 1868,
J. M. Schary, along with professor A. Bélohoubek, Balling’s son-in-
law, founded the first malting school of a high school type in the
Austro-Hungarian Empire [2].

Professor Balling was not only a pedagogue and a scientist, but
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sladovnickou Skolu stfedo$kolského typu v Rakousko-Uhersku [2].

Prof. Balling nebyl jen pedagog a védec, ale byl velice éinnou
osobnostii ve védeckych organizacich. Dlouha |éta plisobil v Jed-
noté pro povzneseni pramyslu, kde byl v letech 1849-1861 jed-
natelem a néasledné redaktorem ¢asopisu Jednoty. Pracoval pro Ob-
chodni komisi v Cechach, pro Vlasteneckou hospodarskou
spole¢nost zpracovaval rizné technické navrhy, napf. stroj na vy-
robu cihel, rozbor ornic, michani chlebové a kukuficné mouky. Na
prvni svétové vystavé v Londyné v roce 1851 byl pfedsedou ra-
kouského oddéleni, na svétové vystavé v Pafizi roku 1855 byl Cle-
nem poroty. Byl zvolen ¢lenem mnoha odbornych a védeckych spo-
le¢nosti. V roce 1840 byl zvolen mimofadnym, v roce 1849
fadnym ¢lenem Kralovské ¢eské spole¢nosti nauk. V roce 1848
byl zvolen dopisujicim ¢lenem cisaiské akademie ve Vidni. Za
svou ¢innost se dockal i ocenéni. Napf. v roce 1848 byl vyzname-
nan ,velkou zlatou medaili pro védu a uméni“, v roce 1854 mu byl
udélen rytifsky fad FrantiSka Josefa. U pfilezitosti svétovych vy-
stav byl vyznamenan anglickym princem Albertem zlatym penizem
a diplomem ,for offices” a francouzskym princem Napoleonem me-
daili a diplomem ,pour recompense* [3, 6].

Prof. K. N. Balling patfi bezesporu k svétové vyznamnym
osobnostem technické chemie, pfedevsim kvasné chemie
a technologie. Ceska chemicka véda a technika, a predev§im
primyslova odvétvi, se kterymi spolupracoval, véetné pivovar-
stvi mu vdéci za mnoho.
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ked the corresponding member of the Imperial Academy of Sci-
ences in Vienna. He was rewarded for all his activities. For instance,
in 1848, he was awarded the ,,Great Gold Medal for Art and Sci-
ence“. Also, he was granted the Franz Joseph’s Order of Chivalry.
At the world fairs, he was awarded a gold coin and a certificate ,For
Offices" by an English prince Albert and a medal and certificate ,,Pour
Recompense” by a French prince Napoleon [3, 6].

Professor K. N. Balling is undoubtedly one of the world-wi-
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