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Abstract: The history of lightning protection in
Poland and its short overview in the world is given
The first lightning rod in Poland were installed in
Rawicz by Christian Gottlob Stiegler and in &¢blin by
Jowin Fryderyk Bystrzycki both in 1783. The third
lightning rod was mounted next year on the king
castle in Warsaw. The bookSpos6b Ubezpiecagjy
Zycie i Majgtek od Piorunéw (The manner protecting
the live and real estate from lightningpublished in
1784 by priest Josef Oshski is treated as a one from
the first electrical works in Poland. The most
meritorious polish researcher of lightning in XX
century was Prof. Stanistaw Szpor.

1. BEGINNING OF LIGHTNING

PROTECTION IN THE WORLD

Knowledge about the electricity in the first haff o
the XVIII century, in the period proceeding theatigery

of lightning rod, was very poor. Wiliams Gilbert

introduced in his workDe Magnete(1600) the term
“electricity”, especially friction induced electiig and

divided the bodies on conductors and non—conductoh h £ hvsici h ) . b
1663 Otto von Guerickd€ home of physician Johann Reimarus in Hamburg

(insulation). About year

mounted the first electrostatic machine which wa
improved by English physician Francis Hauksbee i
1709. The electrical condenser was discovered by v&

Kleinst from Kamin (Kami@ Pomorski) in 1745 and
independently by van Musschenbroek from Leyden t
year later (Leyden jar).

Charles Dufay in France has formed the hypothe
about the two different kinds of electricity, thgldss
one” and the “resin one”. This idea was very hdlfu
understanding the nature of electricity. The batiu& of
electricity show similar behaviour: a body attratie
body from opposite kind of electricity and repelse

body showing the same kind of electricity. The twi

competitive fluid theory were proposed. It couldditmer
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one fluid (one fluid theory) which in excess or in
insufficiency causes the positive or negative eleity or
two fluids (double fluid theory) the positive onadathe
negative one. Many scientists took part in eleityric
research: Stephen Gray, Johann Heinrich Winkizie (
Staerke der elektrischen Kraft des Wassers
glaessernen GefaesserLeipzig 1746), Giambatista
Baccaria Dell’elettricismo artificiale e naturaleTurino
1753), Jacques de Romas, Thomas Francois D’Alibard,
Jean Antoine Nollet, Georg Wilhelm Richman.

The first lightning rod was installed by Benjamin
Franklin on his home in Philadelphia in 1752. la #ame
year the lightning rod was also mounted in Frange b
Louis Guilleaume Le Monnier [1] and by Giovani
Babtiste Torre in Florence [1]. Probably indeperiden
from Franklin, Prokop Divis (Dievisch) built his
lightning rod in the village Przymetice near Znojrmo
Moravia [2, 3]. Next lightning rod were installesh the
House of merchant William West in Philadelphia in
1760. The first English installation of the rod wiad 760
to protect the wooden Eddystone lighthouse near
Plymouth. To the oldest lightning rods in Européohg
pAlso the devices on the San Marco church in Vermine,

in

g1768) [1], on the San Jacobi church in Hamburg)7
ﬁnd on the Augustinian church in Sagaga (Silesia,
769) [4]

Quickly spread of lightning rods at the end of XVI
ntury was caused by the known spectacular lightni
amages, especially the explosion of gunpowder

Sr-‘gagazines in Venice (1767), in Brescia (1772) where

éOOO people were killed, at fort Malaga in Sumatra
(1782) and lot of church towers and wooden ships no
provided with lightning rods. On the other hand gnan
objects, earlier destroyed by lightning were susftdly

t protected after installation of lightning rods. Tlese

amous buildings belong the St. Marco cathedral in
enice and the cathedral in SiennAndeavour was



probably the first ship provided with the lightningcalculation, the rescue methods for people andlimgis

protection device in the form of metal chain [1]. stroken by lightning.
2. BEGINNING OF LIGHTNING ~ SPOSOB
PROTECTION IN POLAND : UBESPIECZAI&C'Y
'ZYCIE y'M\vAIAyT‘EK ‘

The beginning of lightning protection in the wortiolok

P

place in the time in which the Polish state under t ' PO 1
reigns of last kings August Il Wettin and Stangla ‘ :PIO-RUNO W
August Poniatowski brought nearer and nearer to its S - RzEz
collapse. The education reform eg. the foundatibn o X. JOZEFA OSINSKIEGO
Collegium Nobilium or Knights Academy, the rise of _ " Scholavum Pisvum

metallurgy and mining industry in Staropolska regithe '

_ \ WYILOZONY
development of ceramics and glass industry and «
transportation was associated by efflorescenceiefise - Z FIGURAMI.
and arts. Stanislaw Konarski, Stanislaw StaszicgdHu '
Kottataj, Jan and Jedrzej Sniadecki, Joachim Lelewel and
Ignacy Krasicki were outstanding representative
scientists of Enlightenment.

The literature development in the time of king
Stanislaw reign was of big importance for the aggilon

of lightning rod in Poland. The different periodhave w WARSZAWIE 1984 '
been to appear e.g. Patnik Historyczny y Polityczny e e T E ba igzmms;ﬁ";k

(Historical and Political Memmoirs) published byucb e . 0 XX. Scliolaram Piarum.
Pijar’ printing-firm of P. Dufor and M. Groell, T o
Wiadomaci Warszawskie (Warsaw news) or Dziennik

Wilenski (Wilnius newspaper). To the first informationFig. 1. Title page of the Qskis’ bookSposéb

about leyden jar belong the article in Wiadamio Ubezpieczagy Zycie i Majgtek od Piorundw
Warszawskie entitled Bwiadczenia okoto leydejskiej printed in Warsaw in 1784

flaszki (Experiments with leyden jar) from 5.07.576n

1777 the physics school-bodkizyka dewiadczeniami The Osgiskis’ work and other information like e.g. edicts
potwierdzona (Physics confermed by experimehis) of pryssian king Frideric and Austrian emperor fdse
priest J6zef Herman Gsiki in which on page 384 the ,pjished in Pamtnik Historyczny y Polityczny brought
lightning rod (called konduktor) was shown. On pa@8 the expected results. Plock bishop Michat Poniakows
we can find the description of ball lightrningpdkazug  torpited on 30.08.1784 parish-priests and monastei
sie niekiedy kule wielkie na powietrzu peé sé. Takie  ring during the storms and ordered to fellow théi€lss’
kule niekiedy z wielkim halasemekajq, na miejscach instructions [7]. The ringing during the storms wasy
na ktorych trzaskaj fetor siarki zostawiaj’. idespread superstitious practices this time inoger
(;,sometimes big burning balls appear. These ballsand was found as silencing the storm. In realitgteof
sometimes split and sulphur smell leave.”) bell-ringers were killed or gave electric shock idgr

The year 1784 was very fruitfull for lightning thejr unnecessarily and dangerous work.
protection. Magazyn Warszawski from 1784, in volume

part 2, pages 346-349 showed the article entitled
Rysunek i opis doktadnego konduktora wty z
wiadomdaci uczonych de Gotha i dzieta o elektryce
stawnego Cavallo, z angielskiego przettumaczadmythe
same year the small bo@posdob Ubezpieczay Zycie y
Maigtek od Piorunowby J. H. Osgiski appeared in
Warsow (fig. 1). This peculiar work has 50 pagesd an
contains 18 drawings (see the Appendix). In thet fir
chapter description of lightning rod was given. the
second chapter the examples of lightning rod efficy

from the abroad were presented. Among other things
author reprints the Franklins’ letter to D’Alibaashd cites
the Reimarus’ work “VonBlitze” printed in Hamburg in
1778. The next chapters explain the installation of
lightning rod and material selection. @ski describes

also the lightning rod maintenance, gives the cost ) .
Fig. 2. Town hall in Rawicz, present state.




The first lightning rod in Poland was installed orprzytwierdzona. Kace tak drétu jak i blachy
the town hall in Rawicz in 1783 by mayor Christianwpuszczono w doty unsiypie wykopane”.
Gottlob Stiegler. The message about this fact wasng There is conductor on two sides of the tower. ttivéded
in January 1784 number of Panik Historyczny y in two limbs, one is wire on the town side which isalf
Polityczny in the article dedicated to Franklig(f2, 3). inch thick and fasten to the wall with steal rothg other
is opposite dressing-room and made of steal shké&t o
inches wide, fasten to the wall. The ends of wind a

*y Mamy nowy dowod uzytecznosci hon- S
2 Y Y g Lo sheet are buried in the ground.

dubtorow w hraiw aasziun.  Miaslo Ba-

, : 1% de iy
vice, flawne fabrykami [ukienncmi P
vicz, flawne fabrykame fukienncmi w In XIX century also appeared many publication

Wiclko - Folszcze, PU"L%T‘{{O bardzo about lightning rod. These advice was differentiyla,
Pl'fZ'(lj[)LL(j/’iOln 1.7[0]'!’,[/10[(’/}1/1]1‘ V74 7‘0/1;1/6})]':&- how show the fOIIOWing titles [7]
Jxtyin 1785 za staraniem Pana Krysty- Mallet, Nauka o _piorunogigach(lightning duct}
wskazujca jak powinny b§ stawiane na magazynach
prochowych. Translation from FrencWarszawa 1818;
Bt A S S Smirnow F.,Nadzwyczajne skutki gradochronéhail
W g vl oy i Lo Ry protecto)) Article in Tygodnik Rolniczo-Technologiczny
w wieky, 1 po Konduktorze, bex zadncy which was printed in Warsaw in 1845, pages. 416-417
- szkody spynat. and 454-455:
Rychnowski F., O urzdzaniu _odgromnikéw (de-
Fig. 3. Annotation in Parginik Historyczny y Polityczny lightner) Article with a description of lightning
about lightning rod installation in Rawin 1783 installation on parlament building in Lvov, in
Czasopismo Techniczne in Lvov in 1887;

Our knowledge about Christian Stiegler is veryWeber L., Instrukcja o zaktadaniu_gromochroméw
littte. The authors’ search in town records of Rawicz ifthunder protector) przy budowlach, in Przeghd
State Archives in Pozharevealed that he was mayor ofTechniczny in 1887, page 39
Rawicz from 1774 to 1786. Rawicz was found in 163®rof. S. Szpor have found in Stanislaw Staszic’ kwor
after the permission of king Wiadystaw IV Wasa. Irfrom 18150 ziemiorodztwie Karpatoéw i innych gor i
XVIIl century in the Province Great Poland many newownin Polskia storm description in Tatra Mountains.
towns were founded. The immigration of manyThis text proves that Staszic have observed upward
Protestants persecuted in Austria and Germany én thghtning 125 year earlier than Mc Eachron who
time of thirty years war caused the economical peasy discovered this lightning kind from Empire State
in the region. According t®pis Miast Polskich z lat Building. “... stych& nieprzyjemny huk, nieustanne
1793-1794(redaction of Jan Msicki, Adam Mickiewicz blyskanie i piorunéw bicie. Tyclzdawato si wigcej
University in Pozna, 1962) at the end of XVIII centure ostrzem wypadaw gor, nizieli z géry uderzaw skaty”.
in Rawicz lived 5000 Germans, 1000 Poles and 1000
Jews. Consequently, Christian Gottlob Stiegler was

probably of German nationality. 3. XX CENTURY
Priest Jowin Fryderyk Bystrzycki have built six

Iightr_ling rod_s on Michat J_erzy Mniszec_h’s palace i the beginning of XX century Ignacy Mdcki, the
Deblin, also in 1784 [5]. Priest Bystrzycki (1737-182 q ystanding chemist, professor at Technical Unitieis

was Jesuit, the priest consecration and docté® it 5,5anne and since the President of Poland, thalt t
became in Wilno [6]. After dissolution of Jesuitder in glass high voltage capacitors. Already in 1905 I.

1773 J.F. Bystrzycki became the court astronomé&myf  \1q«cicki have indicated the limited possibilities asrh
Stanlslavx_/ August Poniatowski. He carne_d out thstfi gaps and have shown new, better surge arresteFHeke
systematic measurements of atmospheric pressure Fdly devices were produced in the factory in Frigour
temperature in Warsaw from 1779 to 1799. Bystrzycklince 1907 and were called Giles ventils from tie i
was a continuator of priest @ski's work, he published jirector name and Moickis’ co-worker.

the improved second volume of his bodkzyka In 1930s the firm K. Szpotaki SA started the

Doswiadczeniami Potwierdzoria 1800. production of non-linear SiC resistors called feand

Inestimable Parainik Historyczny y Polityczny in nan tactured gapped surge arresters. The surgeease
July 1784 give a short message that on July 6/#88 0N« a1qdex” with cathodic voltage fall were producé

the cost of His King Majesty the lightning rod amet another firm Kleiman and Sons in Warsaw too [10].
castle tower in Warsaw was finished (which can benege tradition was continued in Prof. Szpors grou

treated as the third in Polandjlest on Spuszczony z \yhere the cheap protection tubes with screw gasnea

dwoch stron wigy, i skiada s z dwoch odnég; z \yere puilt [11]. The metal oxide varistors and rheta
ktérych jedna, od strony starego miasta jest totdnd  gyjde surge arresters are manufactured since I98dei
put cala gruby, i petami zelaznemi na tokié od muru plant ZWAR in Przasnysz.

oddalony; z& druga naprzeciw garderoby, jest blacha
zelazna biala na 3 cale szeroka, do samego muru

ana Styeglera Burmistrza tamteyfzego,
dano Konduktora na Ratufzu, =arax




Prof. Stanislaw Szpor(1908-1981) 4., REFERENCES

He started the lightning research before the wasdd Il

and continued it during his stay in SwitzerlandPiolish  [1] Prinz H. lightning in history. in Golde L.H.,
University Camp in Wintherthur.  As soldier of Bbl 2  Lightning, Vol. 1 Physics of lightningAcademic Press
infantry division Dr. Szpor took part in French qaaign 1977

1940 and was interned in Switzerland. The mogP] Sevcov I., Ochrona odgromowa.Wydawnictwo
important works from this time deals with impact ofKomunikacji i taczndici, Warszawa 1966, ttumaczenie z
lightning on trees [12], the first in Europe phataghs of |. stowackiego

multiple lightning were taken [13]. Prof. Szpor bewe [3] Victory B.M., Benjamin Franklin and Germany.
head of high voltage department on @&laUniversity of Ph.D. thesis, University of Pennsylvania 1915
Technology in 1947. He published few papers aboet t[4] Hasse P., Wiesinger Handbuch fuer Blitzschutz
application of line choking coils for overvoltageund ErdungPflaum Verlag, Muenchen 1993

protection of substations in 1950s [14]. Then retetl [5] Orlowski B. et al.Z dziejow techniki w Polsce.
the lightning current measurements by means magneWydawnictwo PAN, Warszawa 1992, s. 478

links on transmission and distribution lines and indastri [6] praca zbiorowaPolski Stownik Biograficznytom
chimneys at many points in Poland. To the mosil, 1937, s. 177-178

important achievements of his research team was t[i§ Stowarzyszenie Elektrykow PolskichHistoria
revision of lightning current values. The valuesasweed Elektryki Polskiej. Tom |, Nauka, dPniennictwo i
in Poland by Szpor were about two times greaten th&rzeszenia. Wydawnictwo Naukowo-Techniczne,
some values measured in other world parts [15]tHB0 Warszawa 1976, s. 202

pioneer work belong his articlénfluence of surge [8] Szpor S., Polskie wyniki piorunowe Problemy
reflection on lightning current recordsn this work he 1968, nr 7, s. 425-431

proved a large increase of current measured didttem [9] Moscicki 1. Wentyle  Giles'a. Przeghd
of the structure and suggeste@cording the current at Elektrotechniczny 1925 nr 7

the top is much more correcfl6]. On lightning pictures [10] Kleiman M., Ekspansywny ochronnik przepiowy
taken by his co-workers the record 3 stroke poofts ze spadkiem katodowynPrzeghd Elektrotechniczny
lightning were discovered [8]. The professor's @ss 1935 nr 11

was his relaxation theory of stepped lightning kliisge [11] Szpor S., Ochrona odgromowa t. 2, PWT,
proposed in Switzerland in 1942 [17] and skin dffecwarszawa 1955

during lightning current flow through a conductd8]. [12] Szpor S.,Elektrische Widerstaender der Baeume
The literary output of Professor contains 190 &$ic16 und Blitzgefaerdung. Zeitschrift fuer Forstwesef43,

books, 25 patents, he was conferring 13 doct@stitl nr9
[13] Wasilenko E.,Prof. Stanistaw Szpor, cziowiek i
Prof. Janusz Lech Jakubowski(1905-1997) jego dzieto.Seminarium Pogp w Dziedzinie Ochrony

Prof. J.L. Jakubowski became Dean of Electricabdgromowej, Gdisk 1999, s. 11-37

Engineering Faculty at Warsaw University of Teclogyl [14] Szpor S.Inductance coils for the protection of

in 1945. He founded Electrotechnical Institute #4@ substantions against the effects of lightnir@ GRE

and then Polish Committee for Lightning Protectible  Session, Paris 1958

became the first Rector of Algiers University of[15] Szpor S.,Comparison of Polish versus American

Technology and worked there for seven years. Psofes lightning records.IEEE Trans. on Power Apparatus and

was the member of Polish Academy of Science ar@lystems 1969, pp. 646

doctor honoris causa of Warsaw University of teébgp [16] Szpor S.)nfluence of surge reflactions on lightning

and £od: University of Technology. The main field of his current records Archiwum Elektrotechniki 1971, zeszyt

research was high voltage engineering, he has algopp. 305-310

valuable achievements in lightning protection. Amon[17] Szpor S.Theorie de relaxationdu leader seccade de

other things he proved the injustice of theory whic|a foudre.Bull. Schweiz. Electr. Vereins 1977

suggested the occurrence of propagation wavesemsili [18] Szpor S.,Skin effect in current impulses due to

of electromagnetic field induced by lightning cute lightning. CIGRE Session, Paris 1946

[19]. Together with docent Jerzy Zigdki he applied the [19] Jakubowski J.L., Calculation of the magnetic

active lightning rods in the research of lightningcomponent of the voltage induced by lightning imveo

protection zones [20]. lines. Bulletin of the Polish Academy of Sciences:
The literary output of Professor contains abold 25Technical Sciences, vol. 35, no. 11-12, 1987, g#-751

positions, in them 200 deals with technical sciemog 40 [20] Aktualne zagadnienia techniki wysokich ngpi-

was published in foreign languages [21]. He wrote Bsigniecia rodka warszawskiego. 1965

books, e.g.Piorun ujarzmiony (Subjugated lightning, [21] Flisowski Z., Horodecki A.Sliwinski T., Na 90-

1957) or Podstawy teorii przepé w uktadach |ecie profesora Janusza Lecha Jakubowskigdauka,

energoelektrycznych (Overvoltages in electricatwites, 1996 nr 1, s. 165-171

1969.



APPENDIX

Fig. 4. Drawings from @ski's bookSposob Ubezpieczaiy Zycie y Maijtek od Piorunow
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