CONTENTS

gL 06 LT 0§ TSRS 5
L. HISTORY OF LIGHTING .......ocenieeeereeessnesssesssssssssssssssesssssssssss s ssssssssssssssssssssssssssssssssssssssssssssess 6
History of public Ighting ... 7
Torches, wick 1amps , CANAIES ... sssssessesssesssesseses 7
Stearin CaNAle, 1834 .. s a bbb saes 9
Paraffin cCandle, 1850 e sssesssss s ssssssssssssesasssssessassesssssasasns 9
PUDLIC HIGITINEG oottt ss s s s sssessssssssssssssssssssssssssssssssess 10
O LAINPS covurenerureessensees s seessessesssesssess s sess s ssss s es s s s s s s b s s 11
The Léger 1amp, 1783 ssssssssssssssssssssssssssans 11

The Argand 1amp, 1784 ... eerreeereseseessnsesseessesssssssssssssssssssssssssssssssssssssnses 12

The Carcel 1amp, 1800 ... 13

The moderator 1amp 1837 ... 13
Oil-lamp lighting Transylvania ..., 13
KETOSENE JAIMPS .eoreereeeeteeeeeseesesisesssess s ssss s s s s s s sess s s ss s s s ssssses 14
The kerosene 1lamp, 1853 ... sssssssssssssssssssssssssssssssssssans 14

Gas lighting in EUIOPE ..ccssssssssssssssssssssssssssssssssssssssssssssesssseses 17
Discovery of illuminating gas ... 17
o) 0 o () o W00 I < 31 15 0 18
Argand DUIMNET, 1820 ereeereetreetsestseesssessessess s sess st sssssssssesssesssesssesssessssssnes 20

The Drummond 1amp, 1826 .....nineenenesssssssssssssssssssssssssssssssssssns 21
Bunsen gas burner, 1855 ... 21

Gas lighting in TranSylvania ......sssssssssssssssssssssssssees 22
Natural gas in TranSylvania .....eeeeeessessessssessssssssseesssssssssssssessnees 23
Public lighting in Transylvania........ 24
History of electric lighting ... sssessesseees 26
The NEW lIZht SOUTCE ....cvueeeemeeeer et ssessnaes 26
Power source (VOItaiC Pile) .eeeeeeeseeesessessesssesssesssesssesssesssssse s 26
INCANAESCENT LAMP wevreerrerreeeseeseesessses s ss s 28

N ol U o o PP 34
LOT=) o 1) ¢ L0 ) TP PO RO 38

24 U=Totn o (ol 1 01 /o) 00PN 47



486

Mass-produced incandescent lamp ... 50

|2 15151010 i e o SO 53
BEfOTE 1880ttt ss s st st sss st sss s s sssnsssssansens 57
Paris, Gare du NOTd, 1875 . et ssssssssssssssssssssssssssssens 57
Paris, Grands Magasins du LOUVIe, 1877 .....eeeeeeseesseesssessssseenns 57
Budapest, Nyugati Railway Station, 1877 .....eeermesseeessseesssesssssessnees 57
Paris, Avenue de I'Opera, 1878....eeenesesssssssssssssesssesssessssssssssans 58
Budapest, Ganz factory, 1878......eesssssssssssssssssssssssssssssssssssnns 58
London, Victoria Embankment, 1878 ... vnrseesnesesssesesessssesesssssessenes 59
The railway station of Munich, 1879 ......ccrrernrsresssesesesssseseses 59
S PP 60
NEW YOIK, 1880 ....ccceeecireerereessstnessessssnsssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssnss 60
The railway station of Strassburg, 1880........commennrnenenneneeseeens 61
L8BY ettt e R AR AR R bR Rt 62
Paris, 1881 ... s s b e 62
LONAON, 1881 ..t ssssssssssssssssssssssssssssssssssssesassens 64
BUAAPESTE, 1881 ...ueeerrereeeseisseesseesssssssessssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssans 65
Viena, Ringtheater, 1881 ...t sesssesssssssssssesssesssesssessssssnss 66
EUTOPE, 1881 ...ttt ssssss s ses s s bbb s 67
S 7/ 68
o) 0 o (o) o TN I S 1< 77/ 68
Y R 0B o TN < 15 3/ 70
BETIIiN, 1882 ..ottt ssssss s sssssssssssssssssssssss s ssssssssssssesssssssssssssssssesssnes 72
Budapest, National Theater, 1882.......cccnenenmeneiisessesssesssessesssssees 72
Bucharest, Royal Palace, 1882.......cceenenrennesessesssessessseesseesseessessessssnns 76
B LT TR S 15 77
NEW YOIK, 1882ttt sssssssssssssssssssssesssssssssasssssasssssassssssasssssssssess 77
RS O P 82
T4 =0 5 T2 T 8 < 1 TP 82
European theaters, 1883 ......eeeeissssssssssssssssssssssssssssssssssssssans 85
Szeged, HUNGATY, 1883 ssssssssssssssssssss s sans 87
RS U 89
Torino (TUrin), 1884 ... 89
Levice, SIoVaKia, 1884 ...ttt s st ssss s sssssssssssssssssssesassens 92
Adelsburg, Germany, 1884 ..........unenerneenmmenmemesssesssesssesssesssssssessesssesssessssssssssnss 92
NEW YOIK, 1884 ...t tsssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssees 93
The Budapest Opera, 1884......nneneensssesssesssssssssssssssssssssessssssssssssssnns 96
LB 85ttt et R R AR AR AR AR R R s 97
BUAAPEST, 1885 ...eireieeierieesssssssssssssssssssssssssssssss s sssssssssssssssssssssssssssssssssans 97



Electricity and Zas........ssssssss s 99

Electric lighting versus gas lighting ......eeesessesseessseessseesseesseenns 99
Renaissance of gas lHGhting ... sssssssssnns 106
The Siemens regenerative gas lamp, 1885......connnnnnssnssssnesion, 107
The Wenham lamp, 1889......nnnessssssssssssssssssssssssssssssssssssees 108
The Auer [amp, 1891 ... seeisesisesesesssesesssess s ss s sssssssessse s ssssssssses 108
Spread of electric IGhtING ... ssrsssesssesssssessssseserens 111
AC VS, DC.oteteet ettt sssse s ss bbb bR 118
FranK{UTTt, 18T ..ttt ss s s ssssssss s bbb s s ss s ssssns 119
The war of cUrrents in EUFOPE ....ocneneeneeneeneeseessesssesssesssessssessssssesssesssessssssess 120
The war of currents in HUNGATY ... 121
The war of cUrrents in AMETICA ..o ermeeneeeseessneesseessseessssesssssssessssssssessssessssnees 125
Traces of the AC VS. DC WAT ...oerererssssssssssssssssesssssssssssssssssssssssssssssssssssss 130
Tivadar Puskas’s role in the War of CUITENTS .....correermeernneeesnseensesesesesessssesesseens 131
II. HISTORY OF ELECTRIC LIGHTING IN TRANSYLVANIA........oonreeeeeerreeennenns 132
Chronology of electric lighting in Transylvania..........n. 133
Electric lighting in Transylvania up t0 1900 ... 133
Timisoara, 12 November 1884 (DC, 110 V — 1904 AC,
105V, 2f, 42 HZ) coreeereeereerseesseesssessssssssessssessssssssssssssssssssssssssssssssssessssessssessssas 136
Comandau, 17 October 1888. (AC, 1f, 110 V).oorreerrerrerereeenseeseesseessessseeenens 148
Matészalka (HUNGary), 1888......rmerrmeerrneesmnesesissssssssesssssesssssssssssessssnesens 150
Caransebes, October 1890 (AC 42 Hz, 1f, 2000/105 V
- hydropOWET PIANt) ..ttt sess s sssssans 150
Satu Mare, 3 January 1892 (DC, 110 V = AC 1934) ..cnrenrerrmerreereerreennens 152
Baile Herculane, 1892 (AC 42 Hz, 3f, 2100/110 V- hydropower plant) 158
BeliS, 1892 e 161
Sebis, 1892 (AC, 1f, 1000/110 V- hydropower plant) .......eeeesseeens 162
Toplet, 1893 (AC- hydropower Plant) ......ceeensessesessessessesseees 164
Sighetu-Marmatiei, 1894 (AC 42 Hz, 1f, 2100/105 V) .corrrcrmeenmeerrmeersneeens 165
Niagara, 1895 (AC — hidrocentrald).....cemeemeerseessseesssessssesssesssssssssssssseeens 167
Sibiu, Cisnadie, 1896 (AC 42 Hz, 1f, 4500/110 V- hydropower plant)...169
Arad, 18 June 1897 (AC, 42 Hz, 2100/110 V) ooeorreeereereeereeeseeesseeesssessssesssnens 174
Resita, 1897 (AC 20,8 Hz, 3f, 5500/110 V) ceorreereerrrerreerreermseemssessseessseessseeens 178
Targu-Mures, 15t November 1898 (AC 42 Hz, 3f, 3200 V/110 V)............ 180
Rasnov, 1899 (AC 50 Hz, 3f, 2000/120 V - hydropower plant).............. 201
Orastie, 1899 (AC 50 HZ, 2100 V/120 V) .oeorrerreerreerreersseessseessseesseessseessseeens 202
Alba lulia, 1899 (AC 42 Hz, 3f, 2000 V/110 V) ..ororernerrnersserssessssssssssssneens 206
Light sources at the end of the XIXM CENtUTY  cooooevvvvvveermmmerssssssssssssssessssssssssssss 209
Situation at the end of the CENTUIY ... sessseseens 209



488

Acetylene lamp, 1895 ... 210

The Sirius Dall, 1895 e s s sr s s sse s s s nes 212
The spirit 1amp, 1896 ... ssssssses 213
The Nernst ceramics filament lamp, 1897 ... 241
The end of the century, 1900 ... 215
The Paris Exposition Universelle, 1900......cccorereeeesneessessessessesssessseess 218
Mercury-vapor 1amp, 1907 ... 219
Aerogen gas lighting, 190 1. ... 219
Whitney incandescent [amp, 1903 ... 220
Csanyi galvanic Cell, 1903 ... ssesssssessssssessssssssssens 220
Liquefied gas 1905 .eeeerreessnesssssssssessssessssessses s ssssssssssssssssssssssssssssssssssesess 221
Incandescent lamp with osmium (Auer), 1905 ....eereeesmeersmeesseesseeens 222
The tungsten filament lamp, 1905......cs 223
Incandescent lamp with tantalum, 1905 ... 224
The Diirkopp incandescent lamp, 1907 ......omrenensensensesnseeessesssessseens 224
The colloidal incandescent [amp, 1909 ... 225
Natural gas, 1909 ... ssesssssssssessseesssssssses s sssssssssssssssssssssssssssssssess 226
The Coolidge tungsten filament incandescent lamp, 1911 .....cccoeneeeereenene. 229
The Wotan filament incandescent lamp, 1912.......ccnnnrrnnessnessnesnonns 229
Gas-filled lamp (Argon), 1913 ... sessssssesssesssesssesssessens 230
Electric lighting in Transylvania from 1900 to the First World War ............ 231
Lugoj, 1900 (DC 160 V — 1938 AC 50 Hz, 3f, 6300 V/380/220 V).......... 231
CAMPENT, TO0T (AC) corerrrereereerreesseesseesseesssesssesssssssesssesssesssessssssssssssssssesssssssssssesssssssnss 234
Deta, 15t January 1902 (AC, 50 Hz, 1f, 2000 V/ 100 V) wcesereermererrrmeeesrenens 234
Codlea, 1903 (DC, 220 V = 1912 AC, 50 Hz, 3f, 380/220 V) cccosvverrrerrrreens 235
Turda, 1903 (DC, 220V - 1911 AC, 50 Hz, 3100 V/220/120 V)............ 237
Gheorgheni, 15 March 1903 (AC, 50 Hz, 3f, 2000 V/ 210 V).oreereereernens 245
Sighisoara, 1903 (DC 150 V - hydropower plant — 1926
(AC, 50 Hz, 3f, 3150 V/ 380/220 V) ceoreeereerrreeerreersssessseessssssssessssessssesssessanes 253
Oradea, 15 December 1903 (AC, 42 Hz, 3f, 3000 V/ 300/150 V) ............ 257
Deva, 15t December 1903 (AC 42 Hz, 3f, 2100 V/ 110 V) wvecerrerreeerrrenneens 271
NEUAOTT, TO03 ..o iiieeeeerereseeessress st sssssssesss s ss s s ss s ss s ss s sssasens 273
Carei, 1904. November 23. (DC, 215V — 1924 AC 35 kV network) ....... 273
Borsec, 1905 (AC, 3f, 3100 V/ 120 V) covrenereerseersessssssssssssssssssssssssessssesns 283
Zalau, January 1905 (DC, 250 V, Ganz — 1936 AC)....coneneneenmeenmessesneens 285
Sannicolau Mare, 1905 (AC 50 Hz, 3000/150 V) covvrerrreermeenmeenmseseesseessnessens 288
Sebes, 1905 (AC 50 Hz, 3f, 5000 V/ 110 V - hydropower plant)............ 289
Cluj, 15 July 1906 (AC 42 Hz, 3f,
15kV/3000V/300/150 V - hydropower plant ) .....cemeereesseeenens 292
Manastirea, 1906 (AC, 42 Hz, 3f, 6000 V/ 150 V - hydropower plant).314
Fagaras, 1906 (DC, 220 V - 1948 AC, 50 Hz, 3f, 380/220 V) ..ccoevrrvurrrenens 315



Abrud, 1907 (AC, 42 Hz, 3f, 2500 V/ 120 V)u.conomrorirrirssisssssssssssssssssssinnns 317

Hateg, 1907 (AC 50 Hz, 1f, 230 V) oirnrensessersessssssessssssssssssssssssssssssssssesss 318
Simleu Silvaniei, 1908 (DC, 220 V = 1950 AC) cconrrrmernmeenmeessmeessssssssssseeens 319
Odorheiu Secuiesc, 4 June 1908 (DC, 220 V, Ganz — 1960

AC, 50 HZ, 220 V = TELEA) cuuvverrrerreerreersneesmeemsssssssssssssssssssessssssssssssssssessssssssssssssanes 320
Sfantu Gheorghe, 4 May 1908 (DC 220 V, Ganz — 1948 AC) «coovverreerrreeens 334
Baia Mare, Baia Sprie, 28 February 1909..

(AC,42 Hz, 3f, 10 kV/ 500/110 V, GANZ) wceeorrrrrrrrrrrmrrrnsersssesssssssessssessssessenes 342
Aiud, 19 September 1909 (AC 42 Hz, 3f, 3100V/ 110 V)..ovoreerrrrernrrrnnnns 349
Ocna Sibiului, 1909 (AC, 10 KV/ 220 V) correereeereerseerseersseessseesssesssesssseessseeens 352
Jimbolia, 1909 (AC 42 Hz, 3f, 3000V / 110 V) orrererreerreereeesseeesssessssesssness 354
Rasnov, 1909 (AC, 42 Hz, 3f, 15 kV/ 380/220 V - hydropower plant ), 355
Budapest, 1909 (AC 42 Hz, 110 V, GANZ)..omrrurmrremeerreerreersreerssessssessssessssessssesens 356
Dej, Gherla, 1910 (AC, 3f, 6000 V/ 110 V) .ororerrirnesrsssssssssssssssssssesssenns 360
Baraolt, 15t August 1910 (DC, 230 V — 1925 AC, 1f, 50 Hz, 220 V) ......... 364
Timisoara, 3 May 1910 (AC, 42 Hz - hydropower plant ) .....oeenneens 368
Hunedoara, 1911 (AC, 42 Hz, 3f, 5500 V/ 110 V) ccvrerrermeenmeermeeseesseessneenens 369
Orsova, 1911 (AC, 50 HZ, 230 V) erereeereerrmeesseessseessseesssessssessssssssssssssssssssssssesens 370
Miercurea Ciuc, 11 February 1911 (AC, 42 Hz, 3f, 3000V/110 V).......... 371
Reghin, 1911 (AC, 50 Hz, 3f, 5500 V/ 120 V - hydropower plant) ........ 380
Zlatna, 1911 (DC 120 V = 1934 AC) .ererreerrrmemesmeemsssesessssssssssssssssessssssesssasessssns 384
o< Lor= TR0 L /T 384
Valea 1ui Mihai, 1912t sssssss e sssssssssssss s sssssssssssssns 384
Salonta, 1913 (AC, 50 Hz, 3f, 3100 V/210/120 V)uoreoreeerreerreeerreesseesseeens 385
Targu Secuiesc, 1913 (AC, 42 Hz, 3000 V/ 110 V) .vreeerireeerrmerersneeesresenens 389
Bistrita, 1913 (AC, 50 Hz, 3f, 5200 V/120 V - hydropower plant)......... 391
Tasnad, 1913 (DC, 210 V) rereerseersssssssssssssssssssssssssssssssssssssssesssssssssssssass 394
Rupea, 1913 (DC, 240 V — 1940 AC, 15 kV SETA network) ....cccoueeereeenees 394
Sacele, 1923 (AC, 50 Hz, 3f, 6000V/220/127 V) coreerrerreerreerseeesseesseessseeens 395

Electric lighting in Transylvania from 1914 t0 1940 .....ccccoeeensmesseeesneens 397
During the FIrst World War .......eeernesesssssssessssssessssssesssessseseees 397
ErnG Balas, 1919 sssssss s sssss s bbb sessssssssssssssssssssssssassans 398
OSKAT VOIN MIILEE, 1922 et ssssssssessssssssesssssssssssssssssssssssssseasassesssnes 399
Miercurea Nirajului, 1923 (DC, 220 V - hydropower plant ) ...t 400
Baile FEliX, 1923 seesssssssssssssessssesssses s sssssssssssssesssssssssssssseseas 401
MaArgita, 1924 ....coeeceeceereereesrees s sees s seesssessesssesssesssesssesssesssssssesssesssesssesssess st sesssees 401
Sovata, 1925 (AC, 50 Hz, 1200V / 110 V) coerereerreerseersseessseesssseesseessseessseeens 403
Buzias, 1926 (AC 50 Hz, 3f, 380/220 V) ..oemerreerreerreerseessssssssseessessssesssseeens 403
Tusnad, 1927 (AC, 220 V) rerrirsrnssssssssssssssssssssssssssssssssssssssssssssssssssnss 405
Medias, 1928 (AC, 3f, 380/220 V - 1930, 15 kV, SETA network)............ 407
Dumbraveni, 1928 (AC, 50 Hz, 3f, 380/220 V) ..ocorerreerreermreermseeesseesseesneeens 411



Covasna, 1929 (AC, 50 Hz, 1f, 220 V) .eersrsssissssssssssssssssssssssssssenns 413

Jibou, 1929 (AC, 50 Hz, 3f, 5250 V/ 110 V) uesssrrrrrrrreireeseesseesseessessssesseens 414
Saschiz, 1930 (AC, 50 Hz, 3f, /220 V) crrereerreerseessessssessessesssesssesssessens 415
Lipova, 1932 (AC, 15 KV netwWork/220 V) nenerneeesseensesssssssesssessssssens 415
Brasov, 1933 (AC, 50 HZ, 220 V) c.orrrneenmrenneeneessessssssssesssssssssssssssssssssssssssssnss 418
Ludus, 1934 (AC, 50 Hz, 3f, 400/230 V — 1956 AC, 15 kV network)....431
Radna, 1935 (AC, retea 15 KV, 220 V) seersessssessessesssesssesssessens 433
Mandatory street lighting, 1938.......ccunnmeneeneeneneseseseesessessesssesssessens 435
Ozun 1938 (AC— 1948 AC, NetWork 15 KV) rereerrerereeenseeseeseessessseesnens 436
Introduction of electric lighting in Transylvania from 1940 to 1948 .......... 437
Lighting during the Second World War ........eeeeeeesneesseesseeens 437
Northern Transylvania ... 438
Huedin, 7 April 1942 (AC, 50 Hz, 15 kV/220 V network)....c.cccuueeermeeerreeens 440
Tarnaveni, 1942 (AC, 3f, 15 kV/220 V netWork) ....coveneeneeeneeenmeenneeseenneens 443
Light sources amid deprivation ... 447
The end of the Second WOrld War ... 450
(0003 5 10l 11 1 1) 4 TP 451
Appendix

1. About electric lighting (1885) ..cemerreerreerssseesseeesseesseesseesseesssssssssssesssessssessseses 453
2. The incandescent 1amps (1885) ..ccvrrmmenmersmesnmesmesnmssssssssssssssssssssssssssssssssssssnns 457
3. The carbon arc 1amps (1885)...crerrireesemsseesseesseessessesssssssssssssssssessessssssssssssnns 461
4. The dangers of electric lighting (1885) ....cceorememeneereereeseersseseeseeseessesssessseeenns 464

5. Laszl6 Santha: Recognising and distinguishing direct current and
alternating current (L19712) . sesssssssssssssssesssesssesssssssess 465
6. 0N JANOS TOTOK (1885 .eueueereereereeseesesssessssssesssssssesssessssssssssssssssssssssssssssssssssssssssssssssnns 467
7. Further development of incandescent |amps.......cneeeeessessessness 469
o T 0 Y63 <] - 471
0] D0 o4 =1 o] 4| 472
R4 01 o - U TP 477
CUPTIIIS ceveeriereeureeeesresseessessessses s es e esses e s s s s e bR AR AR SRR AR bbbt es 478
N 0 1] 5 = Ut 484
(00 1<) o X oF 485
B =0 721 (0 ) 6 o VT 491

490





