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Budamnuil 0CAIOHUK, 6UeHUL-HOBAMOp,
BUHAXIOHUK,

Kozupeekuii, O. Pokiusknii, B. lengepoecsknii. // Bicunk HAH Vipaiuu., — 2005, No 2.

C.56—59. yyry
Hauionanssi nijJBainHu CycnilbCcTBA - B foro rednerHuHiil mam’sti. | xapakTepHOO pHCOI0 HALIOTO Yy Ry
ChOTOIEHHA € NepeocMucIenns MuHynoro. Ilepen nocaiaHMKaM# BiIKpHIACA COIpaBikHA terra incognita,

Je A0 BHAATHI BYeHi, okl (paxisil, ACKpael 0coDHCTOCTI, J0NA AKMX NMeperiTanacs 3 DypXIHBHMH

nogiaMu y skHTTI Kpainn, LliHHOW BHABMIacs IXHA HaykoBa chnaaumua. IHima piy - SKOK Mipolo BOHA

crana namum Hagdanuam. Ha skans, DaraTo npaub e 3a KHTTA aBTOpie OyIH BHIYYCHI 3 HAYKOBOTO

oDiry, a AKNo i JHIIATHCA, TO 3anisMoBaHi raymoM. Mapuo Oyno mWykaTH NOCHIAHHA Ha HHX Y m“,r,r s B iM’ 1 HAVKU Ta yl < a-l-l 17|
HAYKOBIH IiTeparypi, 1 Tak TPHBAIO BIPOIOBK ACCATHIITL. TUILKH OCTAHHIMM POKAMH Ll mpaui y p
MOBEPTAIOTLCA [0 HAC, TXHIX ABTOPIE HAIWBAIOTL BUIATHHMH, BeIHKHMH. /0 KOTOPTH TAKHX BENHKHX

cHHIB YKpaiH#, no3a BCAKHM CYMHIBOM, Hane:kuTh Isan ITagnoend ITymoii.

Kozupeekuii B, Crosnene npaui :xku1rd. Jo 160-pivua sig aua napogxenna Isana Ivaion / B. ﬂ
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X1, 180. 361.
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XII, 220.
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La quantité de chalear ) développée dans I'expérience est
Q=c(h— 1,

o élant la valeur en eau do calorimétre, § la température
finale aprés n lours, et ¢ lalempérature ambiante. 1l en résulte

pour I'équivalent mécanique de la calorie la valeur

SimdP

E=-~ )
!."dﬂ—;_:l

La mesure de () se compligue d'une correclion ¢, provenant
de la chaleur perdoc par rayonnement ; ¢ se caleule au
moyen de la loi de Newton. DVailleurs, les expériences de
M. Puluj ne daraient pas plus de cinquanle secondes et les
élévations de température du calorimétre ont toujours élé in-
férieures & 4°.5 C. La moyenne de toules les expériences a
donné

E = 425,2

avec une erreur moyenne de == 5 4.

PRINCIPE DE L'EQUIVALENCE 17

Expériences deM. Puluj {1). — Ces expériences, anté-
ricures & celles de M. Rowland el aux derni¢res de M. Joule,
remontent & 1873. Elles ulilisent la chaleur dégagée par le
frottement de deux piéces creases, affectant la forme de

chnes tronqués, De ces deux piéces, 'une reste immobile et

constitue le calorimétre ; Vautre frotle conlre elle el recoil

son mouvement d'un svstéme de denx roves d'angles mues
par une manivelle M (fig. 1), Le travail, lransformé en cha-

https://books.google.com.ua/books?id=6kUJAAAAIAAJ&Pg=PA19&dq=puluj IR L R Ty Y
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eviral vEans ago, following a birthday celebration
for Murray Gell-Mann, 1 wrote an essay recalling an undergradu-
are physics laboratory where he and [ had carried out an experi
ment described in che text as “Mechanical Equivalent of Heat by
Piilij’s Method.” The procedure involved murning a crank on a
fricrion device and mea suring the remperature rise in an artached
calorimeter. Tn the essay | expressed my regret at being upahle to
frack dowmn any tarcher informarion on Pulnj, who presumakbiv
devised this classical form of the experiment. And so | remained
in ignorance for many years
Then, one day a few weeks back, the wonders of e-tmail
brought me a note from Roy Schmeltzer, who had read the orig
inal essay and forwarded a message from Ethric Newswalch re-
porting on a piece in the January B, 1995, issue of Ukrainizn
Weekly on the 150th anniversary of the birth of physicist Ivan

Fidls. | was not at thar time unambiguously sure that this was

fentinving Bdveation 5 N

the individual | was seeking, but the dating, the discipline, and
the rarity of the name made it extremely likely, In any case, Ivan
Pl is interesting enough in his own right that | take this oppor-
tunity to share some of my newfound information and relate my
search for certainty on Pihyj s method.

[van Pulwj was bormn in the Ternopil region of the Ukraine
on February 2, 1845, Like many Eastern European scientists of
his time, he recerved his advanced education in one of the fasi-
developing German scientific centers, earning a doctorate in nat-
ural philosophy from Strassburg University in 1877, He moved to
Vienna, where he served as privac-docent at the Universiton

[n 1884 he was called to Prague as professor at the German
Higher Technical school, 2 position he seems to have held uncil
his retirement in 1916, He died in Prague on January 31, 1918,

Mow that the gates have been opened, the wonders of on-line
searching are producing further references, and 1 have come o
realize Pulijs full distinction as a physicist. During the period
1980-82, he carried out a series of EXPECITENns o0 cathiode rays.
Ir 1889, the Brirish Physical Sociery published Physical Memoirg,
selecred and wanslated from I,-|_|:|_':|;._=|I|. sources, It included "The
Thermodynamics of Chemical Processes” by H. von Helmholez,
"Omn the Conduction of Electricity in Gases™ by W, Hinorf, “The
Continuity ot the Liquid and Gaseous Stares”™ by | D Van der
‘Waals, and “Radiant Electrode Matter and the So-Called Fourth
Seate” by [. Puluj  Pahsj was called Johann, the Germanic form of
the Ukrainian lvan)

The company in which we find Pl includes some of the

most distinguished nineteenth-century  European  physicists,

https://archive.org/details/kindlydrguillotiOOmoro/page/28/mode/2up?g=Puluj
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ington, D.C. Rowland .nppllpd advanced engi-
neering technologics to improve previous mea-
surements and to give a value of the mechanical
equivalent of heat in absolute units, His research
on air thermometers became the premise for
solving the conflict about a proper value for the
mechanical equivalent of heat.

Since the 1860s, the measurement of the
mechanical equivalent of heat has appeared in
many physics courses. In 1876 ]. Pulyj an-
nounced a tabletop apparatus that was later
distributed through the German firm of E. Ley-
bold's Machfolger. In 1884, the Cambridge Scien-
tific Instrument Co, [(CSl) successively sold appa-
wcmd - - - P el
demon
Caven
brdge.
held in
was di
Sl off
Profes
the exj
Eadam a
10 min
denits.,”
paddle
tiansen at the University of Copenhagen and
manufactured in Erlangen, Germany, Around
1900, the scientific instrument firm Max Kohl
from Chemnitz even offered a complete replica
of Joule's paddlewheel experiment. Apparatus
employing the indirect method—that is, the de-
termination of heat produced by means of an
electric current—were equally popular but sall
required an agreement about the exact relanion
berween mechanical and electrical umnits.

H. Ottor Sibrairnr
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nounced a tabletop apparatus that was later
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bold’s Nachfolger. In 1884, the Cambridge Scien-

organic compounds. Before the ntroduction of
spectroscopic and similar methods of character-
izing organic compounds, melting points were
the only definite way o physically characterize
solid organic compounds. Consequently, liquid
compounds (for example, ketones) would be
converted into crystalline derivatives (such as
dinitrophenythydrazones) with well-defined and
known melting points, The identity of a com-
pound could be confirmed by the lack of any de-
pressaon of the melting point when mixed with
a known sample of the compound. Melting
points are also sensinive indicators of the puriy
of organic compounds, as impure compounds
have a depressed melung point. Two empera-
tures are noted: the point at whiach the first drop
of liquid is formed, and the paint at which the
solid mass becomes a clear hiqusd.

The use of melting points to characrerize
organic compounds and their purity was intro-
duced by Michael Chevrenl during his study of
farry acids in the 1810s. The thin capallary mube
closed ar one end, still used woday, was employed
by Robert Bunsen in the 1830s. Samuel P
Mulliken ar the Massachusetts Institute of Tech-
nology published extensive rables of melting
points in his Methods for the dentification of
Pure Orgamic Componnds | 1899-=]1904),

MELTING POINT APPFARATUS 373
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REGIA

Uber die Abhingigkeit der Reibung der Gase vou dér
Temperatur.

Von J. Puluj.
(Mit 1 Tafel.)

(Vorgelegt in der Sitzung am 4. Mal 1876.)

Reibungsapparat.

Die Untersuchungen fiiber die Reibung der Gase, welche
hier mitgetheilt werden sollen, wurden im physikalischen Insti-
tute in Strassburg ausgefiihrt. Es diente mir zu denselben ein
Apparat, den Herr Professor Dr. Kundt mir bereitwilligst zur
Verfligung stellte. Derselbe ist von einer ctwas einfacheren Con-
struction als jener, den Prof. Kundt und Warburg zu ihren
Versuchen itber Reibung und Wiirmeleitung der Gase beniitzten .
Zur Erlinterung der Zeichnung, die ich nach dem Apparate
gemacht habe, moge Folgendes dienen.

BIBLIOTHECA]

MONAL rw*lf

Die Resultate seiner Untersuchungen sind :

Luft . . .. . . . . % =0:0001678 (14-0-003665 £)0:76
Wasserstoff . . . : 0861 (1+4-0-003665 £)0:70
Sagerstoff*'. .9l | i, 1878 (1-+0-003665 £)0-80
E{nhleuoxyﬂ S 1625 (1+-0-003665 £)0-74
Alylel sed, o V0L, | w. 0922 (1+40-003665 £)0:96
Stickstoff . . . . . . 1559 (140003655 £)0+T
Stickoxydul, .. . . . . 1353 (1+-0:003719 £)0-93
Kohlens#iare . . . . . 1383 (1+0-003701 ¢£)0-94
Ethy]chlnrid R ke 0889 (1+0-003900 ¢)0-98

Der Reibungscoéfficient der permanenten Gase ist nach
diesen Versuchen nahezu der Potenz ?/,, jener der coéreibeln
Gase, nahe der Potenz 1 der absoluten Temperatur proportional.

Fiir Temperaturen zwischen 150° C. und 300° C. ergab
Luft dieselben Werthe des Exponenten wie zwischen den
niederen Temperaturen —21-5° C. und 53:5° C.; fiir Kohlen-
sdure wurde eine langsame Abnahme des Exponenten mit der
Temperatur aus den Versuchen gefolgert.

Die Differenzen in den von A. v. Obermayer und mir er-
haltenen Resultaten sind so unbedeutend, dass dieselben auch
den unvermeidlichen Beobachtungsfehlern zugeschrieben werden
ktnnen. '

Wien den 20. Juni 1876.

https://opacplus.bsb-muenchen.de/title/BV020953391




1884, ANNALEN AE 11

DER PHYSIK UND CHEMIE,
NEUE FOLGE. BAND XXIIL

[ Ueber die Reibungsconstante von Gasen wund
Dimpfen wnd ihre Abhdngighkeit von der Tempe-
ratur; von Otto Sehwmann,

(lleren Taf. VI Fig. 1=8.)

I Einleitung.

Im Jabre 1881 sind von Lothar Meyer und mir?)
Beohachtungen fiber die Transpiration der DEmpfe einer
grossen Reihe verschiedener Ester veriffentlicht worden. Da
es nach der von uns angewendeten Methode nicht miglich
war, die Abhingigkeit der Transpirationsgeschwindigkeit von
der Temperator zu untersuchen, so unternahm ich es, diese

II. Beschreibung des Apparates und der Bsobachtungs-
methode.

Zur Bestimmung der HReibung diente ein in seinen
wesentlichen Theilen mit den von Kundt und Warburg?)
sowie von Puluj®) benutzten Reibungsapparate ibereinstim-
mender Apparat. Auf einem mit Stellschrauben versehenen

Fussgestell aus Messing ruhte eine Glasscheibe von 4 mm
Dicke, dariber durch vier in das Fussgestell eingesenkte

1) Kundt . Warburg, Pogg. Ann. 155. p. 880. 1875
2) Paluj, Carl's Repert. 18. p. 208, 1877,

Achnliche Versuche wie die meinigen sind schon 1877
von Puluj?) angestellt wordem. Die vonm ihm erhaltenen
Resultate sind die folgenden.

Nr. ¢ i i ' 7 (Mittel)

w| -1
4 g8 LU
+ 098 TRSH -
.1 SR | o701 -
s | woL | eam e
In 5 ws | o1 0128
a1 i | o 0184

Die in den beiden letzten Columnen enthaltenen 7 sind
von mir berechmet. Ich habe zunlchst aus den drei ersten
Beobachtungen A, = 0,03852 gefolgert und mit Einsetzung
dieses Werthes § berechnet. Nimmt man aus je zwei aul-
tinander folgenden Beobachtungen das Mittel, so sieht man
dasselbe Steigen im Werthe von 3, wie es von mir beobachtet
wurde.

Bei verschiedener Anordnung des Versuches findet Puluj
keine Unterschiede im Reibungscoéfficienten. Welches der
(irund dieser Differenz mit meinen Beobachtungen ist, kann
ich micht angeben. ;

Anders verhflt es sich mit dem Untersuchungem von
Kundt und Warburg. Dieselben finden fr:

D= 02802, q=0,000189
und fur: D =01967, 5= 0,000186

1) Palaj, Carl's Rep. 13, p. 301 1877

https://archive.org/details/sim_annalen-der-physik 1884 23 11/page/356/mode/2up?q=Puluj



pachzuweisen, sind von Kundt und Warburg!) Versuche
angestellt worden, deren Resultate dahin gehen, dass eig
Gleiten an der Réhrenwandung bei gewihnlicher Temperatur
erst bei sehr niederen Drucken eintritt. Bei gewdhnlichem
Luftdruck ist kein Gleiten zu beobachten.

Die von ihnen erhaltenen Zahlen sind im Mittel folgende:

Cap. L | Cap. II.
R=00150T0em, i=Td0em. | = 00000506 cm, i=288em

LT 5 F { 5

1 Atm. 25.7 0000 1RE 1 Atm. 24.5 (0, 0 180
= 100,2 0,00 225 - g6 0,000 225
o Atin, gL 000 178 gz Atm. 24,7 0,000 178
Sie folgern aus der Abnahme des Reibungscoiéfficienten
bei niederem Druck einen (Gleitungscoéfficienten, dessen ab-
soluter Werth gut mit den von ihnen aus Schwingungsbeob-
achtungen berechneten fibereinstimmt. Es ist:

= (14+)s wo £=00017 far p =38 mm.

Leider sind von ihmen bei 100° keine Beobachtungen bei
niederen Drucken angestellt, sodass eine Aenderung des
Gleitungscoifficienten mit der Temperatur nicht festgestellt
wurde. Bei ihren Versuchen wurde eine Druckdifferenz
entsprechend einer Hohe von 15 mm Quecksilber angewendet.
Die absoluten Werthe ibrer Reibungsconstanten stimmen
mit den von O. E. Meyer mit der engeren Rihre erhaltenen
recht gut iberein. Eine Abblingigkeit des Reibungsco&ffi-
cienten vom Radius der Hihre ist nicht-ersichtlich. In einer
friberen Beobachtung findet O. E. Meyer® folgende Mittel-
werthe fir den Reibungscoffficienten:
fiir 0° p = 0000168, fir 14.4° » = 0,000 184,
fir 21,1° 5 = 0,000 197 .
Puluaj® fand fir eine Capillare mit den Dimensionen:
)= 155,78 cm: r = 0,018 785

folgende Werthe des Reibungscodfficienten:

1) Pogg. Ann. 169, p. 899, 1878,

2) 0. E. Meyer, Pogg. Ann. 148, p. 4. 1578
5 Palaj, Wiener Ber. 89, 1874, n. 70. 1874

5 = 0,000178 (1 + 0,00246 von 18,4° bis 27,27
= 0000179(1 +-0,0023¢ , 188" , T6,7°
= 0000181 (1 4+ 00022¢  L,1"  T74°
= 00001801 + 000218 , 1,6° , BZJI°
Vergleicht man diese Zahlen mit den von O. E. Meyer
gefundenen, so findet keine gute Uebereinstimmung statt. Die
Zablen von 0. E. Meyer sind alle kleiner als die von Pulauj
ndenen.
Im Mittel findet:
0. E. Meyer 1, = 0,000171
Puluj ¢, = 0,000 180.
Der Grund fir diese Unterschiede ist wohl in der Anstel-
ling des Versuches zu suchen. HEs wirken auf die Transpi-
rationsmethode mancherlei Umstdnde ein, die bei der Max-
vell'schen Methode fortfallen. Das Gesetz von Poisseunille
git nur fir sehr kleine Druckdifferenzen und fiir lange
Réhren mit kleinem Durchmesser. Alle Abweichungen von
diesen Bedingungen bewirken eine Vergrisserung des Rei-
bungscobfficienten. In demselben Sinne wirkt auch die Form
des Querschnittes ein; da der Reibungscoéfficient scheinbar
vergrossert wird, sobald der Querschnitt der Rohre nicht
genau kreisformig ist. Man sieht, dass es hiernach Husserst
schwierig sein wird, mittelst der Transpirationsmethode wirk-
lich richtige Werthe des Reibungscogfficienten zu erlangen.
Zugleich scheint mir aber aus Obigem hervorsugehen, dass
der mach der Transpirationsmethode gefundene Reibungs-
coéfficient bei gewdhnlicher Temperatur micht zu klein
ansfallen kann, sobald man nur dem Versuch wnter solchen
Drucken anstellt, dass der Gleitungscoéfficient vernachlissigt
werden kann, was, wie Kundt und Warburg nachgewiesen
baben, sehr leicht zu erreichen ist. Es hat nun neuerdings
v.Obermayer?!) Transpirationsversuche angestellt, in denen
er obigen Bedingungen besondere Beachtung schenkt, und in
der That sind die von ihm gefondenen Reibungscoifficienten
simmtlich kleiner als die von fritheren Beobachtern gefun-
denen. Aus seinen Versuchen folgert er:
% = 0,000 167 8 (1 4 0,003 665 ¢o7,
1) v. Obermayer, Carls Hepert. 12 uw 18, 1870 u. 71




70 LIVRE 1I1. — GAZ.

LECONS 11 en est de méme pour CO?; l'accord avec la formule de Holman
sun ’ est bon jusqu’a 100°. o
LA VISCOSITE  , ,
Juumn v

DES LIQUIDES ET DES GAZ

PFAR

Marcel BRILLOUIN,

PROFESSEUR AU COLLEGE DE FRANGE.

SECONDE PARTIE.

VISCOSITE DES GAZ.
CARACTERES GENERAUX DES THEORIES MOLECULAIRES.

PARIS,
GAUTHIER-VILLARS, IMPRIMEUR-LIBRAIRE

DU BURKAU DES LONGITUDES, BE L'ECOLE POLYTECUNIQUE,

Quai des Grands-Auogusting, 35.

1907 .. -

https://archive.org/details/leonssurlavisco00brilgoog/page/n9/mode/1up?q=Puluj



UNITED STATES GEOLOGICAL SURVEY
J. W. POWELL, DIRECTOR

CHAPTER V.

THE PYROMETRIC USE OF THE PRINCIPLE OF VISCOSITY.

ON THE lomb’s method of vibrating plates, a method which does not gerve well

for the determivation of the thermal relations of mean free path,although
it has been applied with this end more or less fully in view by Meyer,!
by Maxwell? himself, by Puluj,® and others. Among these observers
only 'uluj, using an apparatus devised by Kundt and Warburg, sac-
ceeded in deriving good reanlts,  Very important service was therefore
done to this branch of moleenlar kineties by the elaborate researches
of O. B, Meyer.  Availing himsell of the general differential equations
for the motion of o viseous fluid published by Stokes? or those more
recently published by Stefan,® O. E. Meyer deduces the well-known

1), E. Meyor : Poge. Aon,, vol, 125, 1865, p. 137 ; Oth series, vol. 23, 1871, p. 14.

* Maxwaoll : Phil, Trans., 1866 (1), . 249,

*Poluj: Wien, Sitznnpgsber., vol. 73 (2), 1576, p. H=0,

10, E. Meyer: Pogg. Ann., vol. 127, 186G, pp. 253, 354,

5 Btokes: Trans, Cumbridge Philos, See., vol. 85, 1547, p. 987,

6 Btelun: Wien, Ber., vol, 46 (2), 1862, p. 8,

* Puisenille: Mim. Sav. Etrang., vol. 9, 1546, p. 433; Ano, ch, et phys. (3), vol. 7,
1843, p. 5O,

# Hagen: Abh. d. Berl. Akad., 1854, p. 17.

" Blckes: Trans, Cambridge Philos. SBoc.; vol, 8, 1247, p. 357,

W Moyer: Pogg. Ann., vol. 127, 1566, p. 367,

I Meyor: Pogg. Aun., vol. 145, 1873, p. 1; ibid., p. 208,

12 Meyer u. Springmiihl : ibid., p. G083

13 Pulnj: Wiener S8itzungsber., vol. GI, p. 257 ; vol. 70, p. 243, 1574,

UY. Obermayer : Wiener SBitzungsber., vol. 71, 1575, p. 281 ; vel. 73, 1876, p. 433.

i 1. Wiedemann : Fortschr, . Physik, vol. 32, 1876, p. 206,

wWarborg : Pogg. Anu,, vol. 158, 1576, p. 4068,

; 17 (). Bchumano : Wied. Aun., vol, 23, 1824, p. 353,
https://books.google.com.ua/books?id=F4Aa- # Holmau : Proc. Aun, Acwml. Arts and Sei., vol. 12, 1876, p, 41; ibid., vol. 21, 1856, p. 1,
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Praguga MIuraosceEdro

Mucas opumBEETE s#Bienie Audpys3id rasops Ypess UOPHUCTHA
crbexn k% onpeprbienio siard BB okpymapomleli cpexdh pe nosas, —
osa npnxoxmia eme Reusch'y, ee crapaica NpDHBECTH BB HCNOXHERie
Dufour, a Puluj s 1877 roay yxe ycrponas iadpdysiomsu#t rarpo-
NETDB.

Puluj, kaks M y®e rosopuam, onopexBisxs nyrems npamaro
OUNTa OTHOCHTEIBBYK CEOPOCTH AM(Py3iH BOAHHAIO mApAa H BOSAYXa.
Bs pepsoii gacTH CBOMXH ONHTOBB OHB 3acTaBisxs ARPPyHEARpOBATEH
napb, 9aCTHYHOE XaBJIeHie EOTOparo pasuaiocs arMochepmoxmy, cak-
A0BATEALHO, OEKCOEPHMEHTHPOBAID NDH TeMIEpaTypaxh BHINE TOYEH
kinbrig BOAW.

https://books.google.com.ua/books?id=piPbVWnpXZY C&pg=RA1-PA200&dqg=puluj
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Kathodenlampe mit Glihk&rper aus seltenen Erden.

4 4 Page | 1/4 Bibliography '\u'l F M =" Maximise i Download KaTOD‘Ha namna 3 HUTKOHO p03)Kap|'OBaHHF|
3 piAKO3EMESIbHUX ENEMEHTIB.
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Klasse 42 h. Aunsgegeben am 10, Dkiober 1912,

De. JOHANN PULUJ 1x PRAG.

Kathodenlampe mit GIOhkBrper aus seltenen Erden.
Angemaldet am 6. Novembar 1911, — Begion der Patentdauer: 15. April 1914,

Bereita im Jahme 1880 warde vom Erfinder eine Kathodenlampe mit Gliahkérper aus Kohle
nusgefithrt und in den Berwhien der Kaiserlichen Akademie der Wissenschaften in Wien, Bd. Bl
und in einer Broschire: _Strahlende Elektrodenmaterie und der sogenannte vierte Aggrﬁg:ﬂ.t:
gustand” im Jahre 1883 beschrieben. Msn findet die Beschreibung dieser Lampe anch

6, Physioal Memoira", Vol. 1, Part 2, 1889, der Physikalschen Gesellschaft i London,

Nach der Erfindung des Auerschen Gasglithlichtes in den Jahren 1885 und 1886 lag der
Gedanke nahe, fir den Glihkarper der Kathodenlampen die Gemische der Oxvde von Thorium
Zer, Lanthan und anderen sogenannten seltenen Erden zu verwenden, die sich durch #in ||u-|'1t;
Lichtemismionsvermigen und grole Bestindigkeit bei hohen Temperaturen suszeichoen. Eine

1 solche Kathodenlampe wurde von Stearn 1896 ausgefthrt (). R. P. Nr. 98102 ax 1898), aber das
Tharoxyd wurde unter hohem Drucke zu einem knopl- oder scheibenformigen Kirper gestaltat
und ein solcher massiver. zwischen zwei hoblgekrimmten Aluminiumelektroden in deren gemein-
samen Brenupunkte angeordueter Glahkdrper durch stark komzentrierte Kathodenstrahlen
sum Glihen gebracht. Diese Lampe war jedoch in mehrfacher Beziehu ng eine sehr unvollkommene

16 und konnte daher gewerblich nicht verwertet werden.

KAIS. KONIGL. PATENTAMT.

https://worldwide.espacenet.com/
publicationDetails/originalDocument?
PATENTSCHRIFT N 55714 locale=en_EP&date=19121010&CC=AT&NR=5
5714B&ND=3&KC=B&rnd=1642634460547&F
T=D&DB=EPODOC#

Osterreichische
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Zur Patentschrift
N: bb6714.

https://worldwide.espacenet.com/publicationDetails/originalDocument?
locale=en_EP&date=19121010&CC=AT&NR=55714B&ND=3&KC=B&rnd=1642634460547&F T=D&DB=EPODOC
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Cxema ans npsgamoro cniflbHOro BUKOPUCTaHHS Ds. JOHANN PULUJ i PRAG.

BUCOKOBOSBTHUX NiHIN Ans uinen tenedoHii
Original document: AT2584 (B) — 1900-11-10

#H! Report data error

* In my patents list » AT Register

Sicherungseinrichtungen fiir Telephonstationen gegen hochgespannte Stréme.

4 4 Page | 1/3 Bibliography Description v| »om a” Maximise + Download

1| of1

W
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Ausgegeben am 10, November 1900,

KAIS. KONIGL.

PATENTAMT.

Oesterreichische

PATENTSCHRIFT N= 2584

ELASSE 21: ELEETRISCHE APPARATE.

Dr. JOHANN PULUT ix PRAL,

Sicherungseinrichtungen fiir Telephonstationen gegen hochgespannte Strime.
Angemeldet am 24, Mai 1899,
Beginn der Patentdauer: 1. Juli 1900,

https://worldwide.espacenet.com/publicationDetails/originalDocument?
DB=EPODOC&ND=3&FT=D&date=19020110&CC=AT&NR=6388B&KC=B#

Zu der Putostschrift
M 2084,



3anobixHi NnpucTpol TenedOHHUX CTaHLIn D. JOHANN PULUJ w PRAG.
Bi i CprMiB BVICOKO.I. HaﬂperI Iluhl-'munhrlnhhmun fir Telephonstationen gegen hochgespannte Strime,

Limag
Lense

Ausgegeben am 10. November 1900.

KAIS. KONIGL. SREME PATENTAMT.

QOesterreichische

PATENTSCHRIFT N= 2584

FLASSE 21: ELEKTRISCHE APPARATE.

Dr. JOHANN PULUJ v PRAG,

Sicherungseinrichtungen fiir Telephonstationen gegen hochgespannte Strome.

Angemeldet am 24. Mai 1809,
Beginn der Patentdauer: 1. Juli 1900.

Durch entsprochend construierte Abschmelzsicherungen kann das Telephon vor dem
Verbrennen infolge von Stromilbergiingen zwischen Hochspannungs- und Telephonleitungen
gesehittzt werden, Solehe Einriehtungen gowiihren jedoch keinen sicheren Schutz auch fir
das Leben des beim Telephon Beschiiftigten, weil der  hochgespannte Strom  eine wenn
anch noch so kurze Zeit durch den Schutzdraht fheflen muss, wenn derselbe absehmelzen
und die Telophonleitung unterbrechen soll: dieser korze Moment kuon bei Anwendung sehr
hoher Spannmungen geniigen, um das Leben des Telephonierenden zu gefihrden, wenn der-
selbe mit ecinem  stromleitenden Theile der Telephonstation in Berithrung <teht,

https://worldwide.espacenet.com/publicationDetails/originalDocument?

- En der Poteotsehrift
DB=EPODOC&ND=3&FT=D&date=19001110&CC=AT&NR=2584B&KC=B# ¥ 2584,




BIBLIOTHEQUE DES MERVEILLES .
EFFETS DES ACTIONS EXTERIEURES SUR LES
TRANSMISSIONS TELEPHONIQUES.

Exposé de ]Ja question

L E T E L E P H O N E INSTALLATION D'UN POSTE TELEPHONIQUE.

Systéme de MM. Pollard et Garnier

LE MICROPHONE Systéme de MY Bréguet et Roosevelt .

Svsteme de M. Edison. . .

ET LE PHONOGRAPHE SONNERIES D'APPEL ET AVERTISSEURS.

S Exposé de la question
t -_ Systeme de M. de Weinhold . . . . . . . . .. ..
LE coure Tu. DU MONCEL /- “: = Y \ Svsteme de MM, Dutertre et Gouault
/ : Systéme de M. Pulyj
Systeme de M. A. Chiddey

Membre de 1'Instilut

DEOSIENE EDiTION \* N APPLICATIONS DU TELEPHONE.

Exposé général

OUVRAGE ILLUSTRE

DE 74 FIGURES DESSINEES SUR BoIS APPLICATIONS DU TELEPHONE AUX TRANSMISSIONS
PAR 8. BONNAFOUX TELEGRAPHIQUES SIMULTANEES.

tlistorique de la question

Systéme de M. Bell

Systéme de M. Paul Lacour
PARIS ' Systéme de M. Elisha Gray

LIBRATRIE HACHETTE ET C= Systéme de M. Varley.

70, BOULEVARD SAINT-GERMAIN, 79
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"3annckn Hayk. Tos. im. LLleByeHka", T. 3,
1894

Bzopens 1

Laopens 2

JAoAaThM 40 pyCKOi TepmiHoALOri

Byaire a6o spymmra marmermsm, den Magnetismus erregen. — Bary marn,
gelten. — Bicxigauii, resultirend. Bieaigme npowamme, resultirende
Schwingung. — DBiwwipga, Abmessung., — Bixyxunénse, Ablenkung, —

AUa)ar 10 wipauas |Reani (3 HERE NeDONISEANA DOTOKANE 1 KIIbka
30 €10 TONOY) 3p00IGRAY noMIpos.”

Mopas
[[poe. Jlp. leau fiyaw i

Sa noxoum TeredoHa moxEa, Ak suroxEe O, $pexix y xeox gormy-
HEX posupasax,*) HA0YMAO UpeICTABHTH, AKME BOAHB mat CaNOIEAYKIHA Ha
mepexinmi eaemipmym npordxs. B opmiil i3 THX posupaR mpEMideHo, H0 Te-
nedod yEHTE MoKER i Mo wipsmsd pimumni das i cawoimiyRuEI mepeMiEREX
IpoTOE, a%e M. ABTOP Lie Me NOoAaB JNoci CBOIX NMOTHMHEX Jocheimie. Y Moiil
posnpari onucarmif amapar, KoTpum spobreHo GiTemy depry TaroX nOMipok.

Toit anapar wae i mraxs0Bl DpPYANHE OHAEOBO JNOBri, 3 npHNpaBie-
ENME HA KIHIAX NI0CKHKH 36PKRIGIANE 1 KYyXLATHNN TOTOBRAAN i3 MATEOr0
Helisa. 9a NOMOYK JIBOX @16RTPONATHETIE NOKEHA NDBBECTH TI HPYEAAR
N0 ApPOKAHHA, NYCTHBIMN Kpish EEX nepexiuni mporokd. IlTanpoei npyxusru
IHpoEL Ha 7'5 mm, rpy6i Ha (-3 wmm i moeri Ha 21 mm. Komemii exek-
Tpomaruer mosrsi ma 21 mm imae (15 ofediz i3 jobpe izoNLOBAHOIO,
1 mm rpydoro, migguore xpory., Baskrpomarperwana nieka wae 0o BHIMBONY
mepéwipy 29 mm, no BHyTpimEeoxy 13'4 mm. Hospa uiBga mpumpasiema
BEYIL 8 NPYKEHKOK 10 Keaisuoro, NpaBoyroXbRO 3arayrToro crobid, A TO
i3 paopug 1. pagHo. Y 1isgy sacTpomiemmi memisaui Bavemh, Ha 9 mm
Ipyouil, HA OHONY KiRTi KiTbuacTd 0OTUYEHHH, & HA Apyroxy no aampydo-

*) Aprop nogas ¢ posupasy Tas0om I Aragemii naye y Bigui, xotpa omoeicTnaa
il B ,Sitzungsherichle t. 102, repens 1893,
**, 0 Frohlieh, Elektrotechnische Zeilschrilt 1887, e. 210; 1889, ¢! 345
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RADIANT ELECTRODE MATTER

AXD THE B0=CALLED
FOURTH STATE.

BY

Da. J. PULUJ,

PROFEASCR OF FITAICH AND ELECTROTECHNOLOGT AT THE ROYAL GEEMAN
TECHNICAL FIGIE BCILOOL IN PRAGUE, PORMEELY PRIVATDOCENT
OF FUTAI0S AT THE IMFERIAL UNIVERAITY IN VIENNA.

Preface.

Tag interest aroused by my vacuum apparatns, when exhi-
bited in the Paris International Electrical Exhibition of 1881,
not only in my colleagues, but also in lovers of natural
science, seemed to show that the publication of a compre-
hensive account of the investigations thereon would be
acceptable ; it has been published in four papers in the
Memoirs of the Imperial Academy of Vienna. In the prsent
complete edition many parts have been abridged and others
extended and corrected in the light of the results of later
investigations, A communication is added ns appendix :—
* Contribution to the explanation of Zillner's Radiomoeter,”
whose simple phenomena of motion may nssist in the ensier
comprelension of the, for the most part complicated, motions
of electrical radiomotors,

All the yacuum apparatus deseribed hers I have con-

il

/details/puluj-4th-state-of-matter/page/n1/mode/2up
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structed in the physical laboratory of the Vienna University,
and some is now in the Conservatoire National des Arts et
L[Eﬂﬂ!".‘?, ill P:I.!"iﬂ. TII!! ﬁrm ﬂ'r }I{."HEI'H-.. F- ﬂ- R.. G’a'}t:ﬂe. ﬂf
Leipsic, have undertaken the construction of the apparatus,
and I gladly take this opportunity of testifying that the
samples sent me have been comstructed with great skill
and knowledge of the subject.

Is there a Fourth State of Aggregation of Matter

Causas rerum naturalium non plures admitti debore,
quam quas et verse sint et earam phacnomenis ex-
plicandis sufficiant (Prine, L i, ) —Newros.

Axoxa physicists the view has for long been held that
investigations on electrieal discharges in rarefied gases will
lead to a knowledge of the nature of electricity. To this
circumstance we owe a copious literature, of which I will here
only mention the beantiful investigations of W. Hittorf*,
which he Puhfi.lihed in the year 1869, in two papers entitled
“ On the Conduction of Electricity in Gases,” and which
have been taken little account of even by colleagues, perhaps
becanse the title was somewhat too modest,

Mr. William Crookes, to whom Hittorf’s work was appa-
rently unknown, gave in a lecturet to the DBritish Associa-
tion in Shefficld, on August 22nd, 1879, a review of the
rosults obtained by him, which do not differ substantinlly
from Hittorf’s, and are enly to be distinguished by a more
elogant form of experiment. The conclusions, however, to
which these experiments led Mr. Crookes are new, and they
aroused general attention and no small interest, especially in

* Pogpondorfi™s Anmalem, vol. exxxvl. [oid. supr. p. 1117

+ This lecture was published in German, entitled * Radiant Matter or
the Fourth Stats. By William Crookes. Translated into German, with
the auther's ganction, by Dr. Heinrich Grotschel,” Leipsic, 1870. The
following papers appenred also :—* On the Mumination of Lines of Mole-
culnr Pressure and the Trajectory of Moleculas,” Proe, 1. 8, vol. xxviii.
o, 101 : Phil, Mag. 1879, sor. 5, vol. vil. p. 57; * Nature," 1879, July &
nnd 10.




Paper which has been very carefully carbonized, and even
raised to a white heat, still contains, after cooling, very much
occluded gas, and in order to remove this and to raise the
carbon to a red and afterwards to a white heat the flask must be
exhausted for many hours; applying at the same time a strong
induction-current of about 10 to 12 em. spark. During this
process it is interesting to observe the spectrum, which shows
rays of a greater refrangibility the more strongly the carbon
glows. At a white heat the carbon shows a perfectly con-
tinuous spectrum. If it is thin and the lamp be surrounded

Fig. 10,

Fig. 13.

& al
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to an emission of material particles from the positive slec-
trode. On inverting the current, the direction of rotation of

the eross changes,™

Fig. d2.

Fig. 54,

Fig. 5.

=

It was of great interest to me to determine whother this
rolation in the direction of the emission of the particlea fror
the positive electrede aleo took place at a pressure at whic;:IL
thrc radiant electrode matter appears. I made the experiment
w}th a radiometer represented in fig, 34, which is ful."].'tiéi]ﬂ:llll
with two wire electrodes. At a pressure of 0-03 mm., the littla

wheal revolved in a direction opnos; i ich i
Pposite to that in whic g
have rotated with flat elpctrodos, yhe i ponlg
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The question now arisss : Ara the particles emitted from
the positive or negalive electrode, and how is that inversion
af the direction of retation to ke explained ¥

This question iz solved by the following very simple expo-
rimont.

If an indoctipn-current be pozsed T|lt‘l.ll1gll a cylindrical
glazs vessel into which a long wire reaches almost to the
middle, on nsing this as a negative elecirode the vessl
shows a phosphoreseent equatorial zone (fig. A6, which
luminens phenomenon agsumes @n oblique position, as regurds
the electrodes, as soon as a horseshoe magnet is placed aboub
the glass wvessel in the manner represented in fig. 87 amil
figr. 38.

The lumineus equatorial zone can only be formed by the

Fir, 7. Fig. 88,

particles of the electrode buing emitted perpendicnlarly to the
axis of the wire in all directions, That, too, the last seetion of
the wire emits particles perpendicular to the purface iz salf=
avident, only their number is very small in proportion with
thosa thrown off sideways.

It iz now easy to nnderstand why, with the s:ame direction
of current, the small wheel in the radiomeater with wire elee-
teodes turna in the opposite direction to that with plate
olectrodes. It is at once evident from the sketch, fig. 85,
that the lateral emission of the wire must turn the wheel in
the opposite direction.

At a very high degres of rarcfaction (001 mm.) the wheel
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this discharge is prevented, the electricity again discharges
itell into the gaseous space, and the rotation takes place at
this pressura also towards the convex fuce.

Whether the statical charges of the glass sides do nob in-
fluence the motion of the wheel in one direction or the other
1 have not haen able np to now to ascertain.

I purpose shortly carrying out an exaet investigation of
the statical charges of the glass vessols, and will only mention
here that at an extreme rarefaction both ends of the wire are
?tPT?fIIﬂIT.'l'rEIF H.]'ll:l L11L+ 'ﬂ'hl.}.l.i!- Hluﬁa "r'f!ﬁﬁl‘..l. FHIH]t;'I-'!'I]}' EiItld‘.iri{:l.l.l:, u]]d
that the nentral point with zero tension lies outside the glass
vessil,

Llectrival Rodiometer with Phosphovasaent Vanss.

The fly-wheel of the electrical radiometer represented in
fig. 47 (p. 202) consists of wo obliquely E'l]ilJZ‘.I!l] i ]'l].'L‘l'.!‘H.
whieh are covered on one side with a phosphorescent subatance
and are snspended free to move by means of a glass cap on a
needle-point.  An arrangement of copper wire provents the
fly-wheel from falling off when the apparatus iz inverted.

Ordinary chalk and some zulphur eompounds were nsed as
phosphorescent sobstanees, and of the latber the green phos-
phorescent caleinm salphide is especially distinguished by the
Ligh intensity of its light.

A fat aluminum plate placed above the fly-whesl serves
ag the negative electrode, and ig covered with mica on the face
away from the wheel,  On the passage of the electrical current
a conical bundle of rays proceeds downwards from the negative
electrode, canses o vivid phesphorescence of the vanes and
aets them in rotary motion, which takes place in the direction
of the emission of the electrode particles from the kathode.

Filectrical Radiometer with Phosphorescent Dhise,

A hovigontal miea dise turning on a needle-point is divided
into sectors and painded with different phosphorescent sul)-
stancos.  An alominum plate eut through in four qualrants
serves a8 the negative eleeirode, lig. 48. The individual
quandrants are placed obliqoely towards the mica plate below
andd take the form of a serew ; the side of the clecirode facing

202 DR, J: PULUS O HADIANT ELECTRODE MATTER

upwards is covered with mica in order that the discharges
may only take place downwards.

Fig. 47, Fig. 48 Fig. 4.

At a pressure wlich 1s greater than 0-02 mm. the mien dise
torns in a direction eorresponding to an emission of electrode
particles perpendicular to the surface of the kathode, and
which we will call & normal rofation. At a greater rarefac-
tion a rotation of the dise takes place in an opposite, abnormal
direction, and is to be explained by the fact that the discharges
take place prineipally at the edges of the electrode. In this
radiometer an exceedingly rapid rotation of the dise was also
noticed when the wires were put to earth, and the radiometer
was standing close to the Rubmkorff apparatus withont being
in connexion with the poles. The rotation took place some-
times in the one, sometimes in the other direction.

This radiometer shows another remarkable motion, If,
namely, the lower electrode, a small plate of aluminum, a
used as the ku.’.:||q_u:|1*J the ]r[iltt' rotates at the greatest rarefnction

(a) Erperiment with a Mivror.—If the image of {he lamp
i5 looked at in a large mirror which is swung to and fro by
means of the hand about a horizontal axis, a whitish elliptical
broad streak of light is seon with individual very bright spots
of light, the number of which is smaller the quicker the mirror
is moved,




9. An interference experiment with two vibrating wires.—
Two wave-motions which are propagated in a medium in the
same direction destroy each other, as is well known, if the
difference in the length of path of both waves is an unequal

imber of half wave-len thS.
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fig. 53, are set in vibration by the two prongs of an electrical
taning-forl,

Fig. 55.

:;_. ?— - <3 ¥ S
3 ™
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Both silk cords divide into an equal number of ventral
segments corresponding to the tension and the lemgih
of the cond chosen, as shown in fig. 56. On illuminating
hoth silkk cords by means of the phosphoresoent lamp

they appear as two wave-vibrations, which differ from one
anocther by half a wave-length, so that an slevation in the
one 8ilk eord is opposite to a depression in the secoml. To
canse both wave-vibrations to interfere at any point, it is only
necesgary to tie a silk thread round two opposite ventral seg-
ments, and o draw the loop cavefully together. The wave-
vilirations Prrmn;lmling from the two prongs t]u:-t:ru}' anch
other in the loop O, fig. 58, and the threads OB and OB on
2al
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the other side of the loop, as well as the two halves of the
looped thread OC and OD, remain at rest.

Fig. 68.
b5

C
On the other hand, the vibratory motion is propagated un-
altered through the loop if the latter only contains one silk
thread, in which ease the looped thread vibrates also and divides
into several ventral segments separated by nodes (fig. 59).
Fig. &9
D

i

The experiment on interference with two vibrating threads,
represented in fig, 58, forms a complete analogy to the in-
terference of two rays of light which mutually destroy one
another, as in Fresnel's experiment with the mirror, if the
difference in the length of path is equal to half a wave-length,
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c167 L._'H a Pulu) electric radiometer
where the vanes are moved by the offi<centre
cathode ray stream. Right: a Crookes tube
for showing that the cathode stream is
deflected by a magnet; it is made visible on
a fluorescent screen. Height 240 mm;
140 mum.

¢. 1895, Museum af the ffr.i.l“urJ of Science
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Kyou sHUKNu namnu Nyniod

14:59 Buopa, 31 ciuHa 2022

BaTbKuM IBaHa Mynioa Mpianw, Wo CMH NPUCBATUTL XUTTA Llepkei. Janv nomy
XopoLuy OCBITy 1 BignpaBunu no BigHa y AyxoBHY ceMiHapit. O4ikyBanu, wo
BUCBATUTBLCA. A BiH 3aXONMUBCA MaTeMaTUKO Ta Pi3nKolo, MoaaBcs B HayKYy i
cKasaB 6/TM3bKWNM, LLIO HaBiTb aHreNM He BMOBUIIM 61 Moro MOKUMHYTH
eKCNepMMEHTU Ta [OCTIAKEHHS.

i3MK iz MicTeuka MpuMainie Ha TepHONINbLLLWHI CTaB aBTOPOM OecATKa
® P P i P o Necsa IBacok

NPOPUBHUX BMHaxopfie. Konu npoBoguyBe nekuii — B ayaouTopil He 3anuwuanocsd ; .
MYPHanicTKa, OOKTopKa /‘l| S Na

BinbHoOro micus. ByB }afgaHKUM rocTeM Ha NOBaXXHUX ayaieHuiax. OTpumMyBaB dinocobebKkux Hayx
SapopucueHUiNH]l aaunmu KoHeTpykKul® mpod.I.ldyawsa

3anpoleHHA AK eKcnepT 3 eHepreTUMKM Ta pagHUK i3 AepXaBHUX cnpas.. Ane /
BracHicTs Texsiusoro Mysem y Biaui./

HiKONM He NonuLuaB iHLWOI CBOEI cpaBu — HaBiTb y Aanekux Pieui um Mpasi

https://localhistory.org.ua/texts/statti/kudi-znikli-lampi-puliuia/
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expérimentales, les hypothéses premiéres doivent |

nécessairement étre modiliées ou adaplées aux
faits, ou méme complélement abandonnées i me-
sure que les observations deviennent plus précises,
Dumas a dit trés justement que les hypothéses
sont comme des béquilles, que nous jelons aussi-
1ol que nous pouvons marcher sans leur soulien.

En résumanl mes recherches sur la maliére
radianle et I'étal des résidus gazeux forlement
raréfiés soumis & un courant ¢lectrique, je dois

répondre a certaines allaques contre les idées que |

jai émises, La plus importante de ces ohjeclions
esl conlenue dans un volume de Mémoires de
physique choisis et traduils de différentes sources
sous la direction de la Société de Physigue (Vol. 1,
2 partie.. Ce volume contient deux mémoires;
'un de Hittorf, sur la « conduclibilité électrique
des gaz v; 1'autre de Puluj sur « la matiére élec-
(rode radiante, el le soi-disanl quatriéme élal ».
le mémoire du docteur Puluj me regarde plus
particuliérement, el 'auleur y allaque énergique-
menl mes conclusions. L'espace dont je puis dis-
poser ici ne me permel pas de disculer les diffé-
renls points criliqués. Je liens seulement a faire
observer, en passanl, que le docteur Puluj n'a nul-
lement le droil de relier ma théorie du qualrnéme
¢lal de la matiére & la Lhéorie lonl a fail lrans-
cendante de 'espace & qualre dimensions.

216

W. CROOKES. — LA DECHARGE ELECTRIQUE DANS LES GAZ RAREFIES

Je suis appuyé, dans celle vue, par le Professeur
Schuster, qui admet que le libre parcours moyen
d'une molécule électrisée peut différer de celui
d'une molécule & son état normal’.

La grande divergence entre Puluj et moi tient it
ce qu'il suppose que : la malidre qui remplit ['espace
obscur est formée de particules délachées mécaniquement
des ¢lectrodes, charyles d'éloctricilé statique négative, of
se déplacant progressivement en ligne droile.

A ces parlicules délachées mécaniquement des
électrodes, « de dimensions différentes, souvenl
assez considérables », Puluj altribue tous ces phé-
noménes de chaleur, de force, de phosphorescence
que, & plusieurs reprises, j'ai décrils dans mes
publications.

Puluj s'oppose énergiquement a 'adoplion de la
dénomination de « mutiére radiante » et propose
i sa place le terme mal choisi de « maliére élec-
trode radiante. » Je dis « mal choisi »p
définition comme la mienne admet l'e
la matiére radiante, mais v accroche
que la matiére radiante est la matiére
des poles. Puluj déclare que les phénc
J'ai décrits comme se produisanl dans
raréliés, sont produils par les fragment
rement laillés de « matiére éleclrode 1
ma conviclion est qu’ils sonldus a la «
diante » ¢’est-a-dire aux molécules rés
gaz.

La cellule, d'abord ovale, s'allonge bientot et la
Baclérie nouveau-née ne larde pas a se diviser de

f

que ce groupe (qui est loin d'élre encore suflisam-
ment éludié), se raltache surtoul aux Algues infé-
rieures, telles que les Cyanophycées, présentant
des formes analogues el une ressemblance dans
le mode de production d’élats gélatineux et de la
reproduction par division. En méme temps les
Bactéries par leurs formes ramifiées se ratlachent
aux Champignons inférieurs, et par la production

1:::: d'endospores touchent aux Infusoires llagellés.
(v}
Cependant comme le plus grand nombre des ca-
racléres rapproche les Bacléries des Algues, on
e déve- | doil les considérer comme un ordre parliculier de
celle classe de plantes thallophyles.
FORRNL~ E. Metchnikoff,
acléries, Chef de service & I'Institut Pasteur,
TRIQUES DANS LES GAZ RAREFIES

TITUTION DE LA MATIERE
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mixing the dried precipitate, before ignition, with about
5 per cent of common salt. ‘The latter, at the tempera-
ture of the furnace, fuses and appears to form a glaze
round the particles of the e::‘gu'umt. This glaze immedi-
ately &inorvu when the red.hot pifmenl is thrown into
water, and the produd@ resolves itsell into a soft mass of
great whitgnnl and opacity. Unfortunately, the produ&

The great difference between Fn;_l-::}I-n::i-;;. 11}?'}}; 'ﬁ.i:.'&" i

statement that} * the matlier which fills the dark space eeded in manu-
consists of mechanically detached particles of the electrodes vhich stood the
which are charged with statical megative eleciricity, and der all sorts of
move progressively in a straight divection.” 58 Was :Ih little

To these mechanically detached particles of the elec- e S
trodes, ** of different sizes, often large lumps,”§ Pulujs follows:—The
attributes all the phenomena of heat, force, and phos- sade as concen-

phorescence that I from time to time have described in 6'°F Uted at

my several pa rmed, consisting
Puluj b-P g : - [ barium n equi-
uluj obje@ls energetically to my definition ** Radiant able. To the vat

Matter,” and then proposes in its stead the misleading ne half of 1 per
term, ** Radiant Ele@&rode Matter.” 1 say ** misleading,” " and an amount

for while both his and my definitions equall ' Gliration carried
. , y admit the
existence of * Radiant Matter,"” he drags in the hj‘pﬂlhtlilt:i‘:; :;fj:;d;bob::

that the radiant matter is a&ually the disintegrated wifling matter in
material of the poies. - geuting perfed

5 Phuluj declares that the phenomena | have described in, The precipitate,
igh vacua are produced by his irregularly shaped lum | |
of Radiant Eleélrode Matter. My contention .fum thfy

:;t produced by Radiant Matter of the residual molecules
Fal.

Electricity in Transitu : from Plenum to Vacuum.

ELECTRICITY
IN TRANSITU :

FROM PLENUM TO VACUUM.*
#y WILLIAM CROOKES, F.R.S,,
President of the Institutivn of Eleétrical Engineers
{Conunued from p. Bo).

Properties of Radiant Matler.

Oxe of the most chara@eristic attributes of Radiant
Matter—whence its name—is that it moves in approxi-

Fic. 14.—P. = 000t m.m., or 1°3 M.

https://books.google.com.ua/books?id=VBpLAAAAYAAJ&pg=PA92&dqg=puluj
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https://books.google.com.ua/books?id=PDPRCgAAQBAJ&pg=PA88&dqg=puly;

information. The contributions are only briefly listed here as follows:

1. The discovery of the ionizing properties of X-rays is attributed to Puluj.

Puluj was the first to investigate the spatial distribution of X-rays and that X-rays are emitted by the anticathode mainly

at an angle perpendicular to it

3. Puluj’s tube designed in 1881 (see Fig. 1L5) had the main features of a modem X-ray tube. It was Puluj’s tube (Puluj’s
fluorescent lamp) that was used to produce the first X-ray images in America at Dartmouth College in 1396.

4. Puluj was the first to provide a comrect explanation of the mechanism for the production of x-radiation.

]
=

Johann Puluj (a.k.a. Ivan Pavlovich Puluj) was one of the foremost pioneers in the field of physics during the 1880s and
1890s. He was born Ukrainian and remained a patniot of Ukraine. He assisted politically persecuted Ukrainians seck
asylum in Prague during World War I; and he campaigned for the establishment of a Ukrainian university in Lvov

Hall of Fame: Part | Chapter | 3 89

(Mayba et al., 1997). While occupying the position of professor of experimental and technical physics at the Czech

Technical University in Prague (Prague Polytechnical University), Puluj wrote a book entitled Ukrainia wund ihre inter-

nationale politische Beudewtung, which is translated to “Ukraine and its intemational political imporntance,” published in
Vienna in 1915. The following vear he was offered the political position of Austrian Minister of Education, which he had
o decline for reasons of health. Johann Puluj died in Prague on January 31, 1918, where he is buried. The Ukraine
National Technical University in Temopil (TNTU) is named after Ivan Puluj.
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Cathode %5
Mica coated

// with CaS

-
L~
Ahﬂﬂﬂﬂﬂ@#,

Anode

Michéel F. LAnnunziata

(A) (B)

FIGURE L5 Puluj's phosphorescent lamp on a wooden stand. (A). A contemporary drawing (c.1895). (Courtesy of the Museum of Experimental
Physics, University of Innsbruck hap:fphysikuibkac.atmpseumddeddetails/iubes/puli. himi. ). (B). A drawing adapted by the writer to illustrate more
clearly the electrodes and the CaS-coated mica plate with a greenish internal color o represent the fluorescent color emitted by the lamp.




Phosphorescent tube acc.
to Puluj, ca 1900

Inv. No VIII-170 , [Inv. Nr.
E-331, O-68 1870]
Supplier Muller-Uri,
Braunschweig

A thin sheet of mica in the
middle of the tube bears the
powdery phosphorescent
material: Scheelit
(CaWO4+CuWO4) or a
mixture of BaS04, L2S04
and bismuth oxide are
phosorescent in the blue
range, mixtures of CaS and
MnSO4 emit in the green,
SrS04 and CuS0O4 emit in
the pink range , MgSO4 and
MnSO4 emit red light, and
mixtures of MgSO4 and
CdS0O4 emit intensive yellow
light.

http://physik.uibk.ac.at/museum/de/details/tubes/puluj.html




Kaiserliche Akademie der Wissenschaften in Wien.

Jahrg. 1896. Nr. IV.

Sitzung der mathematisch-naturwissenschaftlichen
Classe vom 6. Februar 1896.

Erschienen: Sitzungshberichte, Bd, 104 {158495): Abth.Il.a, Heft VIII(Uciober

Abth. 1I[, Heft VIII—X (October—December).

Das k. k. Ministerium fir Cultus und Unterricht iiber
mittelt den V. Band des im Wege des k. u. k. Ministeriums des

Ausseren eingelangten Werkes »Galileo Galilels«.

Herr Prof. J. Bllllli an der deutschen technischen Hoch-
schule in Prag iibersendet acht Stiick photographische
Reproductionen wvon kathodischen Aufnahmen mit
folzenden Bemerkungen:

Das lebhafte Interesse, welches die photographische Wir-

kung der von Prof. Rontgen entdeckten unsichtbaren Katho

denstrahlen selbst in weitesten Kkreisen erregt, bietet mir die

angenehme Veranlassung, der hohen kaiserl. Akademie der

physikalischen Cabinet der k. k. deutschen technischen Hoch-
schule in Prag bewerkstelligte Aufnahme, und zwar die Photo-

graphie eines todten Kindes von neun Tagen.

Ferner ubersendet Herr Prof. Buly) eine Abhandlung:

die Entstehung der Rontgen'schen Strahlen und

: photographische Wirkungs.

In der Abhandlung werden Versuche beschrieben, welche
die Richtigkeit der Rontgen'schen Annahme bestiitigen, dass
die neuen Strahlen von jener Stelle der Glaswand des Entladungs-
apparates ausgehen, welche von den sichtbaren Kathoden-
strahlen getroffen wird und phosphoreszirt. Ferner wird die
Thatsache festgestellt, dass ein mit Schwefelcalcium ange-
strichener Schirm in einer von Prof. Bllllj vor 15 Jahren
construirten und in den Sitzungsberichten beschriebenen
Lampe nicht bloss stark leuchtet, sondern auch sehr intensive,
uns sichtbare Strahlen lefert, so dass mit Hilfe dieser Lampe
schon nach zwei Secunden ganz deutliche Bilder von kleinen
Gegenstanden auf der photographischen Platte hervorgerufen
werdenkidnnen. Daran wird die Vermuthung gelkniipft, dass alle in
Kathodenstrahlen stark leuchtenden Stoffe auch fir die Ront-
oen'schen Strahlen ein starkes Emissionsvermigen besitzen.
Hierauf werden einige neue Modificationen der PRl§-Lampe
beschrieben, welche speciell fiir photographische Zwecke

construirt wurden.

https://archive.org/details/anzeigerderkaise33kais/page/25/mode/1up?q=Puluj




BB Radioactivity: Introduction and History, From the Quanium o Quarks

Thirty-four years later., Edwin B. Frost (Frost, 1930) provided a historical account of the days of the very first X-ray
images laken with Puluy’s wbe (ie, phosphorescent lamp) in the United States on February 1, 1896, An excerpt of this
account, which appeared in the Darnmouth Alumni Magazine, from Frost (1930) is the following:

Ne one could ever forget the inderest felt in watching the development af these first plates on that Sarerday evening, either January
INTRODUCTION AND HISTORY, :

24 or February 1, 18%, probably the latter. T did nat fake tong e find wihere the rayvs were most active aronmd the fubes, and the
FR‘OM THE QUANTUM TO QUARKS Priluj milve proved to be the most efficient. £ auspect, e fact, fer i oweas oe of the Dest fubes in America for te mext feow weeks. It

wers fraaried el r'.;.l.l'-:'_l'm'n'_'r v was iy Burned e, as were sy of e Nibes ised i other falbaralores,

Johann Puluj was also among the first to demonstraie the application of X-ravs o medical imaging. Four months
after the first X-ray images were reported by Wilhelm Réntgen in 1895, Johann Puluj provided an image of an entire
sgven-month-old human fetus, which was stillbom, The image can be found in the joumnal The Photogram, April
1886, Yol 1 (No. 28), pp. 106=107. An excerpt from The Phorogram, with the wnter's notes in brackets, 15 the
following:

. Prafessar Pulnj, af the fmperial Teclmica! High School, af Prague, sent an fmpartam paper to e Iuperial Acadenty of Sciences
af Viewne upon “The fornion of Rantgen ravs amnd theie photegraphic action”, . Filteen vears ago 1881 ], ke designed a mube
witich, besides the erdinary elecirodes, contmned  mica soreen coated with calcinm sulfide [see Fig, L3 ] from which proceeds
mat enly B visible phosphorescent ravs bt the mew X-ravs with siech intensity thad very distinet images of smeall obfects can be
afirained in rwo secomds. This ndve was described in the Benchie der K. Akad. d Wissen,, Wien, 7887 and in the Physical Memoirs
of Physical Society, London, 1889, vol. 1, part 2, p. 204 Owe illsirarion is a reprodiction of a seven sonihs Teman feius, Limdly

vipplied by Professor D, Pulig, and ix the first complens bamien skeleton ever vndiographed., .,

Puluj's fluorescent lamp, which was designed by Puluj in 1881, as well as many Crookes wbes used by Puluj and
others, were producing Muorescence that was easily visible and recognized by all; however, these wbes also produced
invisible rays (ie, X-rays), which they did not recognize until Wilhelm Réntgen announced his discovery in December of
MiChﬂEl F L‘Annunziata 1845, The 1Ii~:-.'m'-:.r_'-' ul'l]w. imvisible X-rays :!nd the utihty of these ru}'*‘.tn r*rn-.iu-.'n..' images of the Skl:lq.‘tu.l. ‘ull'lli‘ll.l_l'i-.‘ fﬂ- _lhn:

. human hand or an image of an wem enclosed in a wooden or metal container were first demonstrated by Rintgen. This fact
was acknowledged by Johann Puluj in a short note received by the editors of the Proceedings of the Physical Society of
London on March 13, 1896 (Puluj, 1896). In this short note, Puluj referred 1o the newly discovered invisible rays as
Rimgen rays, and the images that the X-rays would produce as Riintgen photographs, An excerpt of Puluj’s comments in
this note 15 the following:

Herr Prfig [ive writer] sene for extitbition some Rédwigen pliotographs taken by mreans of a form of Crovkes be witich e fuad
described in o memoir published in JR59 With this ribe e has succeeded in olwaining impressions with exposures of anlv hve

veconds. . Each portio of the glass or screen bownbirrded by the cathode sireom becowmes the starning-point of efer winves, wiliich,

rr.;'r.-.ln.l'.lu*.; 1 thedr eveillernienr pertod and oscillation choaraeter, are eiher visible rivs {plospdierescemnce ) or misibie Kinigen ravs,



On the I13th wlt., Professor Puluj, of the
Imperial Technical High School, at Prague, sent
an important Qap:r to the Impenal Academy of
Sciences at Vienna upon * The formation of
Rontgen rays and thewr photographic action,”
and he has forwarded to us an abstract of the
same. Fifteen years ago, he designed a tube
which, besides the ordinary electrodes, contained
a mica screen coated with calcium sulphide, from
which proceeds not only the visible phosphores-
cent rays but the new X-rays with such intensity
that very distinct images of small objects can be
obtained in two seconds. This tube (fig. 1) was
described in the Berichte der K. Akad. d Wissen,

Wien, 1881, and in Physical Memoirs of Physical
Socicty, London, 188g, vol. 1, part 2, p. 204, and
can be obtained from ]. Kettner, Hussgasse s,

Flg. I. FiG. 2.

108 SPECIAL SUPPLEMENT TO THE PHOTOGRAM,

Réntgen. The vibrations of these rays may be
ascribed to longitudinal and not transverse ether
vibrations as assumed by Rdntgen and others,
but, according to Professor FPuluj, there is not
sufficient ground for this assumption. In Pro-
fessor Puluj's original paper, ** Radiant Electrode
Matter and the so called fourth state™ (Physical
Society's Reports, 188g, vol. 1, part 2), will be
found his views upon the formation of the cathode
rays. Our illustration i1s a reproduction of a seven
months human foetus, kindly supplied by Professor
Dr. Puluj, and is the hrst complete human
skeleton ever radiographed. Dr. Puluj is sending
some more of his results to the Physical Society,
London,

of A. C. Cossor, who has spared ne
pains on vacuum tube cxperit
designed to prevent the ** fatigue ™
constantly presenting a fresh =
cathode rays, and to prevent early
the tube by the occlusion of the 1
These objects are attained by ma
rotatory on an axis, and allowing «
the electrodes to hang freely; and
the back of the cathode electrode
stance (say lead glass) that does
cathode rays to pass through. T
part of the residual gas that is p
that between the face of the cathod
below it. The rest of the space for

https://books.google.com.ua/books?id=HVOXAAAAYAAJ&pg=PA108

Radiog

HUMAN SKELETON.

raphed by Pro

r Pulug.




‘-'?_g npt:que. Il reste & dire que M. Rontgen démontra la

prisence de ses rayons seulement dans ces appareils

= & décharge u[wlrlquv dans le vide qui sont généra-

'—_'-~- lement connus sous le nom de tubes de Hittorel, de

-2 == (rookes et de Puluj ( prononcez Poulouy) et qui se

o distinguent des tubes dits de Geissler principale-

== ment par un degré supérieur de raréfaction du gaz
conlenu.

I I—
leurs cavités normales. Les métaux étant en général

BEVUF DLS SC] moins transparents que la chair et les os, on voit sur

celte main normale une bague et un bracelet en

ET DE LEURS APPLICATIONS AUX AR g, dellipses (fig. 1), ce qui prouve, d'apris
JouRNAL HEBDOMADAIRE 1L M. Puluj, la forte divergence de ces rayons problé-

matiques, Une antre image d'une main tuberculeuse

reoacrevn ex cuer (ue M. Pulu) a également faite (fig. 2), nous trahit

Fig. 3. — Appareil de M. le professeur ). Pulyj
pour les expeniences des rayons X.

' :| GASTON TISSANI les ravages faits par la maladie dans les os, surtout
| dans les phalanges de l'index, devenues plus PO LA NATURE.

[ reuses. - -
VINGT-QUATRIANE ““"f“ A + lement adonnds i I'investigation des nouveaux rayons | qui, néanmoins, est resté en vie et parait méme
1494 , |1rnhlvmnt|:lum tout & fait normal. Les résultats oblenus jusqu’'ici
i Je suis bien heureux de pouveir communiquer donnent déja tout lien de croire que la chirurgie
. quelques épreuves faites par le nouveau procédé et | tirera du procédé nouvean une large part au profit de
mises graciensement 3 ma disposition par M. le pro- | 'bumanité.  P. Kiesexnircn pe Exceumeven.
PARIS fessenr J. Puluy & Prague. Théoricien aussi prnl‘ﬂﬂd SRR ROSE
MASSON ET C*, EDITEDRs 'V eXpérimentateur Im_hlli-.z M. ['Illll]'[:!«lt comme
LIBRAIRES DE L'ACADEMIE pE menec, MOUS lavons dit, particulitrement spécialiste dans CHR{}NIQUE
T —— les appareils éleciro-lumineux qui portent son nom
‘ et que I'on peut voir & Paris au Conservatoire national Indieatear et earegistrenr de la puissance
des arls el miliers. des machines & vapeur, — Le Bulletin de la Société
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RICE SEVEN SHILLINGS & SIXPENCE. (5wt tes)

https://books.google.com.ua/books?id=SzA-AQAAMAAJ&pg=PR74&dq=puluj

PULUJ, Johann, Ph.D , Professor of Physics
and Electricity at the German Technical
High School at Prague. PEorn in 1845,

Educated at the Vienna University,

In 1875 he became assistant at the Royal
Marine Academy of Fiume, and in the follow-
ing year visited the University of Strasburg,
where he took his degree of Ph.D.

In 1877
Dr. Puluj was sssistant in the Physical La-
boratory, and Docent of Experimental Physics
at the University of Vienna, where for six years
he lectured on the kinetic theory of gases and
heat. In 1883 Dr. Puluj took up the practical
side of electricity, and became manager of the
Vienna branch of the firm of Ganz and Co,
A year later he was nrmimed consulting elec-
trician of the Waffenfabriksgesellschaft in Steyr,
and manager of a factory where a glow-lamp
of bis was made, which was used for lighting
the Electrical Exhibition held in Steyr in 1884,

“THE ELECTRICIAN"

This Exhibition brought Dr. Puluj into prom-
inence and he was appoinged to the professorship
of Physics and Electricity in the Technical
High School at Prague by the Minister of
Instruction, who has added to the laboratory
an electrical department fully E%giplml with
machinery and apparatus. In 1 Dr. Paluoj
was elected Rector of the High School. Dr.,
Puluj was also assistant in the Physical Lab-
oratory of the University, where he conducted a
serics of diffienlt exvrimunta on the relation
between the internal viscosity of gas and its
temperature, the results of which, together
with other works of his, are set out in the
Reports of the Vienna Academy of Science.
An abstract of his work on ‘‘ Strahlende
Materie " was published eight years after its
first appearance in the Memoirs of the Physical
Society of London under the title ‘* Radiant
Electrode Matter anl the so-called Fourth
State.” Amongst other physical works Pro-
fessor Puluj has puhliih«l the following elec-
trical treatises :—‘'The Unipolar Induction”
(1888) ; ‘A Telethermometer "’ (1889} ; *‘ Meas-
urement of Temperature in the Bore-hole at
Sauerbrunn by the Telethermometer ™ ,18€0) ;
“ Self-induction, and its Effects,” and ** Meas-
urement of the Co-efficient of Self-induction by
an Electrodynamometer and an Inductor "
(1891); ‘‘The Effects of Sinusoidal Electro-
motive Forces having the same Direction in a
Conductor of Inductance” (1891 and 1893) ; “A
Method of Measuring the Difference of Phases
of Harmonic Alternate Currents ”* ; ‘A Treatise
ou the Difference of Phase of the Impressed
Electromotive Force, and the Difference of
Potential in a Branching-point of a Circuit
using Harmounic Alternate Currents” and “A

Phase Indicator, and some Measurements with

it " (1883). Dr. Puluoj is President of the Elek-
trotechnischer Verein in Prague, and is a mem-
ber ol several scientific societies.



Die K.K. Deutsche technische Hochschule in Prag, 1806-1906.
Festschrift zur Hundertjahrfeier

Nach dem wvon der Kommission erstatteten Besetzungsvorschlage
wurden primo loco: Prof. Dr. Leopold Pfaundler in Innsbruck, secundo
loco: Prof Dr. Amton Wasseuth in Wien und tertio loco: Prof. Dr. Adal-
bert von  Ettingshausen in Graz t--ri_iu'r-u_'31|.!:_1:'t1 und dieser Vorschlas
vom Professorenkollegium  einstimmig  genchmigt. Prof, Dr. Ffaundier,
von dem beziiglichen Beschlusse verstandict, erklirte indessen, eine solche
Bernfung nicht annehmen zu kinnen. Andererseits wurde vom Ministerinum
dem Professorenkollegium ein bei demselben direkte eingereichtes Ge-
such des Privatdozenten der Wiener Universitit und Leiters des elektro-
technischen Etablissements der Firma Werndl in 5teyr, Herrn Dr. Jolann
Fulgyum Verleihung der erledigten Lehrkanzel zur Auflerung und even
tueller Beriicksichticung beim Besetzungsvorschlage zugewiesen, Die Be-
setzung der [ehrkanzel erlolgte sodann im Monate August des Jahres 1584
und wurde mit Allerhéchster EntschlieBung vom 8. August Dr. Jolann
— | Bl um ordentlichen  FProfessor der experimentellen und technischen
Dr. Johann BN Fly-sifk ernannt,

https://archive.org/details/diekkdeutschetecO0Oprag/page/175/mode/1up?q=Puluj
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