SILFURBERG [ TILRAUNUM OG TAKJUM
EFNAFR ADI, BERGFRADI OG LIFFR £ADI

ICELAND SPAR IN EXPERIMENTS AND EQUIPMENTS

CHEMISTRY, MINERALOGY AND BIOLOGY

4

Endurvarpsmelir (Totalreflektometer) til rannsékna 4 ljéseiginleikum litilla
kristalla sem settir eru 4 hdltkaluna H. Np og Na eru Nicol-prismu. Tzkid var
fundid upp af C. Klein 1902 og framleitt af R. Fuess.

A total-reflection instrument for research on the optical properties of small
crystals placed on the glass hemisphere H. Np and Na are Nicol prisms. The
instrument was invented by C. Klein in 1902 and produced by R. Fuess.
DurArc & PEARCE, 1907

Pversnid af skautunarsmdsji (Polarisationsmikroskop) frd 1871, til ad skoda
gegnsejar punnsneidar af bergsynum sem lagdar eru 4 k. P og QQ eru Nicol-
prismu. Haegra megin er breytt gerd smdsjirinnar (Stauroskop) til melinga 4
liésbroti einstakra steindakorna. Par er sérstok plata m ar silfurbergi ofan vid
synio.

A cross-section of an early (1871) type of polarizing microscope, for observa-
tions on transparent thin sections of rocks placed above k. P and Q are Nicol-
prisms. The right-hand side shows the same microscope, modified for the study
of individual mineral grains. In this case a special plate m of Iceland spar is
inserted above the specimen.

GrorH, 1885

Smidsja (Kristallisationsmikroskop) med Nicol-prismum, honnud 1909. Notud
til rannsékna, t.d. 4 svonefndum fljétandi kristollum, kristéllun efna ar lausn,
brddnun, eda 60rum dhrifum hitabreytinga. H er rafmagnsofn utan um synin,
K er myndavél. Tzkid er fra C. Reichert { Wien, hannad af C. Doelter um 1909.
A microscope with Nicol prisms, specially adapted with an electrical heater H
for observations on liquid crystals, melting of solids, deposition of crystals from
solution, and other thermal processes. Design from 1909. K is a photographic
camera.

WEINSCHENK, 1925
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Sjénpréfunarteki fundid upp af Hv. Helmholtz, endurbatt af A. Konig og selt
af Schmidt & Haensch frd um 1893. Med Nicol-prismum, silfurbergsstrend-
ingum og kvarzplotum md framleida allskyns litasamsetningar ar hvitu ljési.
Svipud teki voru vida notud, m.a. til préfana 4 litaskynjun og litblindu, fyrst
1848. Horft er frd S.

An infinite variety of composite colors may be produced from white light by
transmission through Iceland spar prisms and quartz plates. This was widely used
for the testing of visual perception and color blindness, beginning in 1848. One
such instrument was invented by H.. Helmholtz; an improved version shown
here schematically was presented to him on his 70th birthday in 1891. S: subject.
WIEN-HARMS, 1928

Einfold bergfredismdsjd (microscope polarisant) frd A. Nachet, Paris, hénnun
fr4d um 1900.

A simple petrographic microscope from A. Nachet, Paris, with two Nicol prisms,
designed around 1900.

DUPARC ¢ PEARCE, 1907
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Taki (Achsenwinkelapparat) til rannsékna 4 ljdsbrotseiginleikum kristalla, sem
settir eru { midju tekisins. Ut frd peim eiginleikum mdtti m.a. greina kristall-
ana til tegunda og { mérgum tilfellum dztla efnasamsetningu peirra. P og A
eru Nicol-prismu. Txkid er fundid upp af E. Wiilting 1893 og smidad af C.
Leiss, utfersla tekisins 4 myndinni er frd 1898.

An instrument for measuring the angle between the two “optic axes” in certain
classes of crystals; its magnitude is of diagnostic value in mineralogical research.
P and A are Nicol-prisms. This instrument was invented by E. Wilfing 1893
and produced by C. Leiss, the model in the picture is from 1898.

LEiss, 1925

Stér ljdssntningsmelir med hitabadi frd Schmide & Haensch med tveimur
Nicol-prismum til rannsékna 4 sniiningi skautunarstefnu f lifrenum vokvum. I
pessu afbrigdi malanna er sérstakur hitunarbinadur G utan um glerr6rio med
vokvanum, svo hagt sé ad gera t.d. rannséknir 4 efnaferlum vid mismunandi
hitastig. Honnun fra 1895.

A polarimeter with two Nicol prisms for research on the optical properties of
organic liquids. This type of polarimeter features a heater G around the sample
tube, allowing measurements to be made e.g. of chemical reaction rates at dif-
ferent temperatures. Design from 1895.

WiEN-HARMS, 1928

1
|
/f//Z/E//{Z’ 'Zz/ 5]

b
by
3
S

IR |
e

C
¥ —
b —_—_—
5 _—_—
N (]
5
H ||

|

| B

|

e e
Y — =

R =

T T

AR A ——— =
JU
s e e e

ALY

- K
]

R

\lﬁlﬂ e
S

A IApN AR EEREERFAs
1

il (===

Syningarvél fyrir ljéstyrirbrigdi { kristalplotum sem settar eru vid X eda Y. Ljésio
kemur frd vinstri gegnum tvo stéra silfurbergsstrendinga, greiniprismad K er
einnig ur silfurbergi. Takid var smidad af J. Duboscq um 1875.

Projector for demonstrating crystal optics, c. 1875. Crystal plates may be placed
at X or Y. Light comes from the left through two large pieces of Iceland spar;
the analyzing prism K is also made from that material. The tool was built by
J. Duboscque around 1875.

VERDET-EXNER, 1887

JOHANNSEN, 1914

Bergfredismasja (Polarisationsmikroskop) med veltibordi. Nicol-prismun { N
og N1 valda pvi ad hinar ymsu steindir bergsins { punnsneid 4 bordinu sjdst {
mismunandi litum. Med aukabinadi m4 mela ljésbrots-eiginleika steindanna.
Hoénnud af V. de Souza-Brandao 1903 og seld af R. Fuess frd 1910.

Polarizing microscope from 1903 with a so-called universal stage for advanced
mineralogical research on thin-section slides of rock. The Nicol prisms N and
N1 cause the different mineral grains in a slide to appear in different colors.
With auxiliary components, detailed measurements of optical properties can be
made.

Bergfredismasjd med belgmyndavél frd E. Leitz. Steekkunartaki var notad fyrir
synikennslu, teikningar og ljosmyndun vardandi atbreidslu ljéss 1 kristllum.
Silfurbergsprismu eru vid R og N. Honnun frd 1910-13.

An enlarger for demonstrations, drawing and photography of optical phenom-
ena in crystals. Iceland spar prisms are at R and N. Design from 1910-13.

BEREK, 1913

Nékvemur ljéssniningsmelir (Halbschattenpolarimeter) fra Schmidet &
Haensch til rannséknastofu-mealinga 4 margskonar lifrenum vékvum, svo sem
jurtaolium eda lausnum sykurefna og alkaloida. Honnun fra 1885, med tveimur
venjulegum Nicol-prismum og einu litlu.

An accurate half-shade polarimeter for laboratory measurements of optical rota-
tion in organic liquids, such as essential oils or solutions of sugars, alkaloids etc.
This instrument, designed around 1885, contains two standard Nicol prisms

made from Iceland spar, and one small one.
STRUERS, 1925

Einfaldur ljéssntningsmelir frd R. Winkel-firmanu { Gottingen med Jellett-
Cornu hélfskuggaprisma ur silfurbergi, kvarzfleyg og venjulegu Nicol-prisma.
Hoénnun frd um 1875, einkum til mealinga { styrk sykurlausna { idnadi: glerrér
med peim eru sett { larétea holfid { midju.

A simple polarimeter employing a Jellett-Cornu half-shadow prism from Ice-
land spar, a quartz wedge and an ordinary Nicol prism. Design from around
1875, used primarily for measuring the concentration of solutions in the sugar
industry. A long horizontal glass tube in the central compartment contains the

sample to be studied.
WiNkEL, 1925
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SILFURBERG [ TILRAUNUM OG TAKJUM
EDLISFRADI OG STJORNUFRZADI

ICELAND SPAR IN EXPERIMENTS AND TOOLS

PHYSICS AND ASTRONOMY

Pversnid af teki til melinga 4 styrk ljéss frd stjornum,
sem F. Zb6llner hannadi um 1860. Athugandi vid B ber
saman ljés frd stjornu og fra gaslampa { strompinum, med
hjélp Nicol-prismanna h og i. Pridja Nicol-prismad dsamt
kvarsplotu leidréetir fyrir lit stjornunnar.

Cross-section of the astrophotometer designed by F. Zollner
around 1860. An observer at B compares the light inten-
sity from a star with that from a standard gaslamp in the
chimney, attenuated using the Nicol prisms h and i. A third

Nicol prism helps to compensate for the color of the star.
ZOLLNER, 1865

Sjénauki med ljésmeli Zollners ar myndinni til vinstri,
smidadur um 1890 4 ad giska. Txki af pessari gerd (og
svipadir melar E.C. Pickerings) voru { notkun { mérgum
stjornustodvum { dratugi vid melingar 4 birtustigi pasun-
da stjarna.

An observatory telescope c. 1890, incorporating Zodllner’s
astrophotometer. These instruments (and similar ones in-
vented by E.C. Pickering) were used for decades at many
observatories for measuring the magnitudes of thousands
of stars.

INEWCOMB-ENGELMANN, 1921

Tilraun E. Mascarts 1872 til ad finna 4hrif hreyfingar
jardar 4 snining skautunarplans ljéss { kvarzplotunum
QQ'Q”. N1 og N2 eru Nicol-prismu. Samskonar tilraun
var gerd med meiri ndkvemni af Rayleigh 1902.

The experiment of E. Mascart 1872, looking for effects
of the Farth’s movements on the rotation of the plane of
polarization within the quartz plates QQ'Q”. N1 and N2
are Nicol prisms. A similar more accurate experiment was
carried out by Lord Rayleigh in 1902.

Mascart, 1872, 1874

Ljésmelir frd 1861, ein fyrsta gerd slikra mzla med Nicol-
prismum. Edmond Becquerel kannadi flarljémun silfur-
bergs, iran-salta og fleiri efna med pessu teki. Henri sonur
hans hélt rannséknunum dfram sidar, og uppgotvadi pa
geislavirkni drans af tilviljun 1896.

Edmond Becquerel’s photometer, described in 1861, was
one of the first of such instruments incorporating Nicol
prisms. Among other things he studied fluorescence phe-
nomena in various materials including Iceland spar and
uranium salts. His son Henri discovered radioactivity in
1896 when continuing these studies.

BECQUEREL, 1861

|

I
I

!

1

Melingar H.K. Onnes og W.H.Keesom 4 ljésdreifingu fra
etylen-gufu (Streuung) ndlegt kritisku hitastigi gufunnar.
Par sjast prja Nicol-prismu. Tilraunin var gerd 4rid 1908.
Albert Einstein skrifadi mikilvega fredigrein um petta
madlefni 1910.

A setup by H. Kamerlingh Onnes and W.H. Keesom
in 1908 for measuring the scattering of light by a liquid
near its critical temperature. Three Nicol prisms are seen.
Albert Einstein wrote an important paper on the subject
in 1910.

KamEerLINGH ONNES ¢ KEESom, 1908

Damigerd edlisfreditilraun eftir R. Minkowski sem synir
svonefnd Faraday-hrif (snining skautunarstefnu ljéss i
segulsvidi) { natriumgufu { ofninum O. N1 og N2 eru
Nicolprismu, S er svonefnd Savart-plata ar silfurbergi.

A typical experiment in optics, set up by R. Minkowski in
1921 to test the absorption of polarized light by hot metal
vapor within the furnace O, in a magnetic field. N1 and
N2 are Nicol prisms, S is a plate of Iceland spar.
MINkowskl, 1921

Ko6nig-Martens litréfs-ljdsmelir, uppfundinn at EE. Mar-
tens 1903 og fjoldaframleiddur { dratugi af Schmidt &
Haensch til nota { allskyns rannséknum og idnadi. Ljds-
geislum sem koma frd vinstri er tvistrad med glerprisma
{ beygjunni, og hlutfallslegur styrkur geislanna er sidan
maldur med hjilp Wollaston- og Nicolprisma tr silfurbergi.
The Konig-Martens spectrophotometer was developed
around 1900 and produced commercially for decades. A
light beam coming from the left is dispersed by a glass
prism at the bend, and the relative intensity of the various
colors is measured using a Nicol prism and a Wollaston
prism, both of Iceland spar. The instrument found wide

use in research and industry.
WEIGERT, 1927

Matter moving through the Ather.

Tilraun D.B. Braces 1905 til ad finna hreyfingu jardar
midad vid ljésvakann. Huan er s6gd hafa verid 300-falt
nemari en tilraun A. Michelsons og E. Morleys 1887
{ sama skyni. Hlutirnir 4 og 11 eru Nicol-prismu. Allt
kerfid er { 4 m longu vatnstrogi.

Experimental arrangement by D.B. Brace in 1904, for the
detection of the Earth’s movement relative to the luminif-
erous aether. It is said to have been 300 times more sensi-
tive than the well-known 1887 Michelson-Morley experi-
ment for the same purpose. The components numbered
4 and 11 are Nicol-prisms. The entire experiment is sub-

merged in a 4-m long water-filled trough.
Brace, 1905
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Pverskurdur { gegnum teki nefnt ,,uranophotometer” til
rannsékna 4 ljésinu frd himninum. Teki med premur
silfurbergsprismum og sérstakri silfurbergspynnu (Savart-
Platte) til ad mela styrk og skautunardstand himinljéss.
Hannad og smidad af H. Wild { Rasslandi 1875-76.
Cross-section of an instrument named “uranophotometer”
by its inventor, H. Wild in 1875/76, containing three Iceland
spar prisms and a special plate of that material. [t was used for
measuring the intensity and state of polarization of skylight.

Wirp, 1976
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Tilraun L.H. Ingersolls 1917 um dhrif segulsvids 4 innrau-
tt ljés { kvarz-synum inni { sterkum rafsegli B, demigerd
fyrir margar slikar. P og A eru silfurbergsprismu. Tilraun-
in melir einnig Faraday-hrif 4 pd geislun { segulsvidi.

The experiment of L.H. Ingersoll in 1917, measuring the
effect of a magnetic field on the transmission of infrared
light through a quartz specimen. This is a typical investi-
gation on the many aspects of the interaction of light and
matter. P and A are Iceland spar prisms.

INGERsoOLL, 1917

Polarisations-Spektrometer, vandad taki til mealinga 4
skautunardstandi ljéss af mismunandi bylgjulengdum,
hannad 1905. Lj6s kemur frd haegri { gegnum Nicol-prisma
{ P, og skautunardstand pess er greint med Nicol-prisma
{ A, glerprisma eda med 6drum tilraunabtGnadi sem er 4
pallinum T.

A high-quality spectrometer, equipped for the analysis of
the state of polarization of light of various wavelengths.
A light beam enters from the right through a Nicol-prism
in P, and is analysed with the aid of another such prism at

A. The platform T is for carrying a glass prism, or samples
to be tested. Designed in 1905.
FuEss, 1910

Tilraun vardandi skautunarstefnu { aefjélubldu ljési 4
prongu bylgjulengdabili (monochromateur), sem lyst er af
G. Bruhat og M. Pauthenier 1927. A er kvikasilfurslampi
og N er Nicol-prisma ur silfurbergi. Prismun P, P’ voru ar
kvarzi eda silfurbergi { rannséknum af pessu tagi, linsur-
nar L1IOO’L2 eru ad hluta ur silfurbergi.

Equipment employed by G. Bruhat and M. Pauthenier in
1927 to produce monochromatic ultraviolet radiation. A is
a mercury-vapor lamp and N is an Iceland spar prism. The
prisms P, P’ were usually made from quartz or Iceland spar
in this type of research. The lenses LIOO’L2 are partly
constructed from Iceland spar.

BRUHAT €& PAUTHENIER, 1927
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Ljésmeelir til ymissa nota, m.a. melinga 4 styrk ljéssins frd
himninum. Melirinn er fundinn upp af L. Weber 1891.
A smaller and simpler instrument for the same purpose,
invented by L. Weber 1891.

BuUscH ¢ JENSEN, 1911
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Tilraun A.H. Comptons 1923 um 4rekstra rontgengeisla
vi0 efni. Mealdar eru bylgjulengdir rontgengeisla sem
verda til vid A og endurkastast frd kristallinum C, gjarnan
silfurbergi. Styrkur geislanna er meldur { jénunarklefanum I.
A.H. Compton’s equipment c. 1920 for accurate measure-
ments on the wavelengths of X-rays generated at A and
reflected from the crystal C, often Iceland spar. The in-

tensity of the rays is measured in the ionization chamber .
SIEGBAHN, 1924
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Wechselstrom 120 V.

Tilraun R. Fiirths 1915 sem stadfesti { meginatridum kenn-
ingu Einsteins 1910 um dreifingu lj6ss { vokvum og vokva-
blondum. Kenningin var endurbztt af 6drum upp ar 1920.
Ni er Nicol-prisma, og Ph er Kénig-Martens ljosmelir med

Nicol-prismum.

The experiment by R. Furth in 1915 which confirmed
broadly the 1910 theory of A. Einstein on light scattering
in liquids and liquid mixtures. The theory was improved
by others in the early 1920’s. Ni is a Nicol prism and Ph is a
K6nig-Martens photometer with two Iceland spar prisms.
FUERTH, 1915
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Einfold mynd af stjornukikis-litréfsgreini W. Huggins par

sem kvarzlinsur ¢, d og silfurbergsprisma e komu { stad
glerhluta sem gleyptu atfjélubldte ljés. f er ljdsmyndaplata.
Med tekjum sinum fann Huggins fyrstur manna margar
atfjolubldar licréfslinur vetnis 1876. Bylgjulengdir peirra
fylgdu reglubundinni r6d sem J.J. Balmer stakk svo upp
a formalu fyrir 1885. Uppgoétvunin jok dhuga 4 litréfs-
rannséknum, og han tengist likani N. Bohrs 1913 um
vetnisfrumeindina ut frd skammtakenningum Plancks og
Einsteins.

[llustration of W. Huggins' astronomical spectroscope.
Quartz lenses ¢, d and an Iceland spar prism e replace glass
components which absorb ultraviolet light. f is a photo-
graphic plate. With this equipment, Huggins was the first
to observe many of hydrogen’s ultraviolet spectral lines
in 1876. Their wavelengths evidently followed a regular
progression (cf. insert) for which ].J. Balmer suggested a
formula in 1885. This discovery increased interest in spec-
troscopic research, and is connected with N. Bohr’s 1913
atomic model based on quantum theories of Planck and
Einstein.

Hucains, 1877 ¢ 1880
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