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INLEDNING

I tidigare argangar har pd denna sida registrerats betydelsefulla mil-
stolpar 1 museets utveckling. Under 1962 — museets trettiodattonde
verksamhetsar — Overlimnade museets geniale skapare och chef se-
dan begynnelsen, Torsten Althin, vid uppnidda 65 ar sitt verk i
andra hiander. Det synes da naturligt att inledningen till drets Dada-
lus dgnas at en hyllning till Torsten Althin och det livsverk han ska-
pat till gagn for svensk ingenjorsvetenskap och industri.

For att infor kommande sliktled minna om Torsten Althins gar-
ning kunde museets vinforening vid avskedsaftonen den 19 juni 1962
overlimna originalet till en portrittmedaljong av Tekniska Museets
skapare. Konstverket har utforts av myntgravoren Léo Holmgren.

TORSTEN ALTHIN

En avgjutning i brons har uppsatts inom museet for att for fram-
tiden erinra om den osparda mdda och framsynta skicklighet som ut-
mirkt Torsten Althins kulturinsats. I samband med Torsten Althins
avgang kom vid skilda tillfallen och frdn manga liger honom till del
varma hyllningsord f6r det banbrytande och hingivna arbete som
han under nidra fyrtio &r som museiman dgnat dt att bygga upp och
med outtrottlig entusiasm utveckla och befdsta idén om ett svenskt
tekniskt riksmuseum.



Tekniska Museets bestiende betydelse for svensk ingenjorskonst
fick sitt fornimsta erkinnande d& ingeniorsvetenskapsakademien vid
hogtidssammankomsten 1963 tilldelade Torsten Althin sin stora
guldmedalj.

Det ma tilldtas oss att se denna utmirkelse som ett insegel pd den
stillning som Tekniska Museet under Torsten Althins mangariga
verksamhet som dess ledare och idégivare fatt som teknikhistorisk
riksinstitution i vart svenska samhille.

GUNNAR SUNDBLAD HAKAN STERKY

Ordforande i styrelsen Ordférande i
for Stiftelsen Tekniska Museet Foreningen Tekniska Museet
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DADALUS

amnet Torsten Althin dr oupplosligen forenat med drsboken Dedalus,
liksom med Tekniska Museet, virt lands teknikbistoriska riksinstitution. Allt-
sedan drsbokens tillkomst har Torsten Althin varit dess redaktér, inspirator,
eldsjil och den omsorgsfulle vardaren av den tradition i vart kulturliv som
Dedalus bhunnit att bli nir den nu utkommer med sin trettiotredje argang. Da
jag nu overtar redaktorskapet dr det i kinslan av ett stort ansvar infor de linjer
som min féretrddare dragit upp, dvensa med férhoppningen att arsbokens ut-
formning — innebdllsmdssigt och till dess yttre karakteristiska gestalt — skall
vidmakthallas i de former som vunnit havd och uppskattning.

I foretal till tidigare drgdngar har min foretridare understrukit betydelsen av
att kunskapen om svenska insatser, nu och i det forgangna, inom ingenjorsveten-
skaperna och den industriella utvecklingen ges en virldsomspinnande spridning.
Sedan ett antal dr har Dedalus omfattat en innehdllsforteckning dven pa engels-
ka — ’Contents in English® — och nu férbereds ett kumulativt index av samtliga
drgangar med korta sammanfattningar pa engelska. Det dr min férboppning att
detta index skall kunna foreligga fardigt for publicering i ndsta drgang av
Dedalus. I betraktande av den allt vidstricktare internationella spridning som
Dedalus fatt under senare ar kommer dven i fortsittningen original-avhandling-
ar att inforas pd engelska, eller ndgot annat internationellt gangbart sprak. Det
dr min 6vertygelse att Dedalus hir har en stor uppgift att fylla i det allt storre
intresse for de tekniskt-vetenskapliga, idéhistoriska sammanhangen som nu gdr
fram i de stora kulturlinderna.

I den drging av Dedalus som nu gar ut till Tekniska Museets intressenter och
vinner vill jag dven apostrofera en virdefull del av innebdllet, nimligen det
avsnitt som traditionellt kallats »Svensk ingenjorskonst och industri i annonser».
I detta avsnitt efterstridvas att sammanfora en information i annonsform om
mera betydelsefulla insatser av idag inom industrin och det tekniska utvecklings-
arbetet.

SIGVARD STRANDH
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Beskyddare.

Hedersledamaoter.

Styrelse.

12

H. M. KONUNGEN

Hedersledaméter av Stiftelsen T ekniska Museet:

Ingenior C. A. Hult Direktoren Ekon. Dr Albin Johansson
Generaldirektoren Fil. Dr Axel Gjores Fil. Dr Torsten Althin

Styrelsen for Stiftelsen Tekniska Museet bestdr av: en av Kungl. Maj:t
utsedd representant, tre av respektive Ingeniorsvetenskapsakademien,
Sveriges Industriforbund, Svenska Teknologforeningen och Svenska
Uppfinnareforeningen utsedda representanter, Ingenidrsvetenskapsaka-
demiens verkst. direktor och museidirektoren sisom sjalvskrivna leda-
moter samt ytterligare hogst fem av styrelsen valda personer. Styrelsens
ledaméter aro:

Tekn. Dr Gunnar Sundblad (ordf.) Direktor Elam Tunhammar
Direktor Hans Hylander (1:e vice ordf.) Tekn. Dr M. Wallenberg
Dir. Carl A. Jacobsson (2:e vice ordf.) Professorn Tekn. Dr R. Woxén

Professor Sven Brohult Civilingeniér Oskar Akerman
Civilingenior A. B. C. Dahlberg Overingenidr Tord Angstrom
Direktér Hugo Edstrom Direktor Thure Oberg
Civilingenior Birger Kock Kommerseradet S. E. Osterberg
Regeringsridet Ake Martenius Museidirektoren Fil. Dr T. Althin
Fil. Dr Harald Nordenson till den 30.6

Direktdr Fredrik Schéle Civilingenior S. Strandh
Generaldirektoren fran den 1.7

Tekn. Dr Hakan Sterky

Under forvaltningsarets andra hilft har foljande ledamoter avgatt
ur styrelsen: Herrar Dahlberg, Nordenson, Woxén, Angstrom och
Osterberg. Svenska Uppfinnareforeningen har till Herr Dahlbergs
eftertridare utsett Civilingenior Olof Sundén. Ingenidrsvetenskaps-
akademien har till Herr Woxéns eftertridare utsett Professor Gud-
mar Kihlstedt. Ovriga lediga platser i styrelsen har tillsvidare varit
vakanta.
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Arbetsutskottet har bestatt av ordf., 1:e vice ordf., IVA:s verkst.
direktor, Herrar Martenius och museidirektoren.

Kassaforvaltare har varit Kamrerare Gosta Bergh.

Revisorer ha varit Direktor R. Steenhoff med Overingenior Kurt
Tragardh som ersittare och Direktor K. Séderberg med Sekreterare
Aug. Hessler som ersittare.

Den 30 juni 1962 utlopte forordnandet for Fil. Dr Torsten Althin
som museidirektor, varvid denne vid uppnddda 65 ar tridde i1 pen-
sion. Som eftertridare hade styrelsen den 19 juni 1961 forordnat
Civilingenjor Sigvard Strandh, som den 1 juli 1962 tilltridde befatt-
ningen som museidirektor, sedan denne fran den 1 januari 1962 tjanst-
gjort vid museet.

Budgetaret 1962/63 balanserade museets vinst- och forlustrakning
for den 16pande driften med kronor 503.741: 45. For driftskostna-
dernas tickande har museet liksom forut helt mast lita till anslag fran
industriforetag och frin Foreningen Tekniska Museet, samt inkoms-
ter av entréavgifter och publikationer. Frin Cellulosaindustriens Stif-
telse for Teknisk och Skoglig Forskning samt Utbildning har utgatt
ett anslag om 15.000 kronor.

Under dret har arbeten pagatt med fardigstillande av museets av-
delning for cement, betong, tegel, keramik och glas. Likas3 har ut-
redningar och projekteringsarbeten utforts rorande ombyggnad av
det pa museets tomt befintliga f.d. ridhuset. For dessa ombyggnads-
arbeten beviljade Knut och Alice Wallenbergs Stiftelse i december
1962 ett anslag av 750.000 kronor. Kungl. Arbetsmarknadsstyrelsen
gav samtidigt tillstdnd att utféra ombyggnaden som statligt bered-
skapsarbete intill ett belopp av 800.000 kronor. Utdver dessa akt-
ningsviarda donationer har av ett flertal industriforetag stillts 1 ut-
sikt leveransrabatter och gavor av byggnadsmateriel och andra for-
nodenheter. En utforligare redogorelse for ombyggnadsarbetet kom-
mer att limnas d3 arbetena nirmar sig sin fullbordan.

£ 3

For den vilvilja och forstdelse for museets arbete och for den med-
verkan till arbetets bedrivande under budgetaret 1962/63, diri inne-
slutes utgivandet av arsboken Dzdalus, som i olika former lamnats
iven frin nedanstiende foretag och sammanslutningar, uttalas mu-
seistyrelsens tacksambhet.

Kassaforvaltare.

Revisorer.

Museidirektor.

Ekonomi.

Museets utbyggnad.
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Abba-Fyrtornet AB

AB Addo, Malmo

Albin Motor AB, Kristinehamn

Albin Motor, Kommanditbolag L. A.
Larsson, Kristinehamn

Alby Nya Kloratfabriks AB, Avesta

AB Alfort & Cronholm

Almedahl-Dalsjéfors AB, Dalsjofors

Allminna Svenska Elektriska AB

Almqvist & Wiksells Boktryckeri AB,
Uppsala

J. R. Andersson & Co AB, Sundbyberg

AB Abjorn Andersson, Svedala

AB Ankarsrums Bruk

Apotekarnes Mineralvattens AB

AB Arboga Mekaniska Verkstad

AB Arca Regulatorer

Askersundsverken AB

AB Asser

AB Astra, Sodertilje

AB Atlas Copco

AB Automobilpalatset

AB Bahco

Ballograf-Verken AB, Goteborg

Barningens Tekniska Fabrikers AB

AB Wilh. Becker

AB Berglofs Verkstider, Kopparberg

AB W. Dan Bergman, Sodertilje

E. A. Bergs Fabriks AB, Eskilstuna

Bergvik och Ala AB, Soderhamn

AB Betongindustri

Billeruds AB, Siffle

Bjorka AB, Lugnvik

Bjorneborgs Jernverks AB

AB Bofors

Bolidens Gruv AB

Bords Wifveri AB

Boxholms AB

AB Brusafors-Hillefors, Silverdalen

AB Broderna Envall, Fellingsbro

AB Broderna Hedlund

Broderna Soderberg AB, Eskilstuna

Bultfabriks AB, Hallstahammar

Bygg-Oleba, Olle Engkvist AB

Byggnads AB Contractor

Byggnadsfirman Anders Dids, Uppsala

Bickhammars Bruk AB

AB A. F. Carlssons Skofabrik

AB Casco

AB Dannemora Gruvor

AB Defibrator

AB Defo, Malmé

De Forenade Kolsyrefabrikernas AB

Dorch, Bicksin & Co:s AB,
Agnesberg

Dux Radio AB

AB Ehrnberg & Sons Liderfabrik

AB A. Ekstroms Maskinaffar

Elektriska AB A.E.G.

Elektriska AB John Osterman

Elektrokemiska AB, Bohus

AB Electrolux

AB Emsfors Bruk

Eriksbergs Mek. Verkstads AB

Eskilstuna Bryggeri AB

Fabriks AB Osmund, Uppsala

Facit Electronics AB

Fagersta Bruks AB

G. C. Faxe AB, Malmo

AB Ferrolegeringar

AB Figeholms Bruk

Finnés AB, Lingbo

AB Flygts Pumpar

Ford Motor Company AB

Forsastroms Kraft AB, Atvidaberg

Forss AB, Képmanholmen

Forssa Bruks AB, Nisviken

Fridafors Fabriks AB

Firg AB International, Goteborg

AB Forenade Superfosfatfabriker,
Hilsingborg

AB Galco

AB Garphytte Bruk

Gas- & Koksverkens Ekonomiska
Forening u.p.a.

General Motors Nordiska AB

Getinge Mekaniska Verkstads AB

AB Glacéliderfabriken, Kivlinge

Granit & Beton AB

Grubbens & Co AB
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Grycksbo Pappersbruk AB

Grytgols Bruks AB

Guldsmedshytte AB

AB Gullhdgens Bruk, Skovde

Gullspangs Elektrokemiska AB

Gunnebo Bruks AB

Gusums Bruk AB

AB Gotaverken

Hallstahammars AB

Halmstads Jirnvaru AB

Halmstads Jirnverks AB

Hammarforsens Kraft AB, Sundsvall

Victor Hasselblad AB, Géteborg

Hasselfors Bruks AB

AB Hedemora Verkstider

Hellefors Bruks AB

Helsingborgs Gummifabriks AB

Hissmofors AB, Krokom

Holmens Bruks och Fabriks AB

AB Malcus Holmquist, Halmstad

AB Hultfreds-Industrierna

Husqvarna Vapenfabriks AB

Hylte Bruks AB

Hifla Bruks AB

AB Higglund & Soner, Ornskoldsvik

AB Hissleholms Verkstider

Hoganis-Billesholms AB

AB Hoganisarbeten

AB Ifoverken, Bromdlla

AB Iggesunds Bruk

Ingenidrsfirma Sven Carlson AB,
Falun

Jernkontoret

AB C. E. Johansson, Eskilstuna

Jonsereds Fabrikers AB

Jonkopings Mek. Werkstads AB

Kalkbrinneri & Kalkstens AB

Kalmar Verkstads AB

AB Karlstads Mek. Werkstad

Katrinefors AB

Klint, Bernhardt & Co AB

AB Klippans Finpappersbruk

AB Klippans Liderfabrik

AB Klosters Fabriker, Jonkoping

Kldrre & Co AB

Knutsbro Kraft AB, Norrképing
Kockums Jernverks AB, Kallinge
Kockums Mek. Verkstads AB, Malmé
Kohlswa Jernverks AB

Kooperativa Forbundet

Kopparfors AB, Ockelbo

Korsnis AB, Givle

Kraft AB Gullspang-Munkfors
Kringede AB

Ko6pings Mekaniska Verkstads AB
AB Landelius & Bjorklund

AB Landsverk, Landskrona

Dr-Ing. Herbert Lickfett AB
Liljeholmens Stearinfabriks AB

Lilla Edets Pappersbruks AB

Lindells Vagfabriks AB, Jonkoping
AB Linkopings Stads Tekniska Verk
Linoleum AB Forshaga, Goteborg
Ljusne-Woxna AB

AB Lorentzen & Wettres Maskinaffir
Lumalampan AB

Lunds Bryggeri AB

Lundis Verkstider AB, Hiverodal
Luossavaara-Kiirunavaara AB

Luxor Industri AB, Motala
Mackmyra Sulfit AB

AB Magnussons Mekaniska Verkstad
AB Malmo Forenade Bryggerier
Margarin AB Zenith, Malmd
Marma-Langrors AB, S6derhamn
Maskin AB Karlebo

AB Mekanprodukter

Mo och Domsjé AB

Mora Bryggeri AB
Morgardshammars Mek. Verkstads AB
Motala Stroms Kraft AB

AB Motala Verkstad

AB Milardalens Tegelbruk

AB Morrums Bruk

Nitroglycerin AB, Gyttorp
Norbergs Grufforvaltning

Nordisk Rotogravyr

AB Nordiska Armaturfabrikerna
AB Nordiska Kompaniet

Nordiska Maskinfilt AB, Halmstad

15
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AB Nordiska Metallduksviveriet,
Uppsala

Nordiska Syrgasverken AB

AB Nordstroms Linbanor

Norrmalms Livsmedels AB

AB Nya Centralbryggeriet,
Linkdping

Nya Murbruksfabrikens i
Stockholm AB

Nyby Bruks AB

Nydqvist & Holm AB

AB Nyhammars Bruk

Nykopings Bryggeri AB

Nymanbolagen AB, Uppsala

AB Odelberg & Olson

AB Joh. Ohlssons Tekniska Fabrik

Oppboga AB, Fellingsbro

AB Osram-Elektraverken

AB Oxygenol

AB Papyrus, Molndal

AB Pellerins Margarinfabrik

AB Plitmanufaktur

AB Pripp & Lyckholm

Ramnis Bruks AB

Reymersholms Gamla Industri AB,
Hilsingborg

Riddarhytte AB

AB Rosenblads Patenter

E. A. Rosengrens AB, Goteborg

Sala Maskinfabriks AB

AB Saltsjoqvarn

AB Sandwalls Angbryggeri, Boras

Sandvikens Jernverks AB

AB Scania-Vabis, Sodertilje

AB Scharins Soner, Klemensnis

Schullstrém & Sjostroms Fabriks AB

AB Separator

Carl Setterwall & Co AB

AB Max Sievert, Sundbyberg

Sieverts Kabelverk AB, Sundbyberg

Singer Co Symaskins AB

Skandinaviska Eternit AB, Lomma

AB Skandinaviska Glodlampfabriken

Skandinaviska Grafitindustri AB,
Trollhittan

Skandinaviska Jute- Spinneri- &
Viveri AB, Oskarstrom

Skofabriks AB Oscaria, Orebro

Skogsigarnas Industri AB, Aryd

Skyllbergs Bruks AB

Skinska Cement AB

AB Skanska Cementgjuteriet

AB Slipmaterial-Naxos, Vistervik

AB Julius Sloor

Smedjebackens Valsverks AB

Spangsholms Bruks AB, Sya

STAL-LAVAL Turbin AB

Stenberg & Flygt AB, Lindas

Aug. Stenman AB, Eskilstuna

Stockholms Benmjolsfabriks AB

Stockholms Bomullsspinneri &
Vifveri AB

AB Stockholms Bryggerier

Stockholms Galvaniseringsfabrik AB

Stockholms Siporexfabrik AB

Stockholms Superfosfat Fabriks AB

Stora Kopparbergs Bergslags AB

Stribergs Grufve AB

AB Stridsberg & Bidrck

Stromma Bomulls Spinneri AB

Stroms Bruks AB

Stromsnis Bruks AB

Stillbergsbolagen, Ludvika

AB Svensk Torvforidling, Sosdala

Svenska Ackumulator AB Jungner

Svenska Aeroplan AB, Linkoping

AB Svenska Aluminiumkompaniet

Svenska AB Bromsregulator,
Malmé

Svenska BP Olje AB

Svenska Cellulosa AB

Svenska Cementforsiljnings AB
Cementa, Malmo

Svenska Choklad och Konfektyrfabri-
kantforeningen u.p.a.

Svenska Chokladfabriks AB,
Ljungsbro

Svenska Esso AB

AB Svenska Fliktfabriken

Svenska AB Gasaccumulator
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Svenska Industritjanstemanna-
forbundet

AB Svenska Jirnvigsverkstiderna

Svenska Jastfabriks AB

Svenska Konsulterande Ingenjorers
Forening

AB Svenska Kullagerfabriken

Svenska Limimnesfabriken AB

AB Svenska Maskinverken, Kallhill

AB Svenska Metallverken

Svenska Oljeslageri AB, Molndal

Svenska AB Philips

AB Svenska Pressbyran

Svenska Rotor Maskiner AB

AB Svenska Salpeterverken, Képing

Svenska Siemens AB

Svenska Sockerfabriks AB, Malmo

Svenska Stalpressnings AB,
Olofstrom

Svenska Teknologf6reningen

AB Svenska Telegrambyrin

Svenska Tobaks AB

AB Svenskt Exporttackjirn

AB Svenskt Konstsilke, Boras

AB Sveriges Forenade Trikafabriker,
Boras

Sveriges Industrifrbund

AB Sveriges Litografiska Tryckerier

Sydsvenska Kraft AB, Malmo

Sydostra Sveriges Skogsigares
Forbund, Vix;jo

AB Sagbladsfabriken i Nora

Soderhamns Verkstider AB

AB Tedeco

Telefon AB L M Ericsson

Torsviks Sigverks AB, Hirnosand

Trafik AB Gringesberg-Oxelosund

AB Tudor

Tuolluvaara Gruv AB

Uddeholms AB

AB Ulax, Motala

Ulvsunda Gummifabriks AB

Vadstena/Gota Pump AB

AB Wahlbecks Fabriker, Linkoping

AB Wahlén & Block

Waplans Mekaniska Verkstads AB

Wargons AB

AB Vattenbyggnadsbyrin

Verkstads AB Mekano, Hilsingborg

AB Westin & Backlund

AB C. M. Wibergs Vagn- & Red-
skapsfabrik, Ransta

AB Wicanders Korkfabriker

Wifstavarfs AB

Wikmanshytte Bruks AB

Wirsbo Bruks AB

Viskafors Gummifabrik AB

Viskans Kraft AB, Boras

AB Vigforbittringar

AB Virnamo Wellpappfabrik

Visterviks Kraft AB

Yngeredsfors Kraft AB

AB Zander & Ingestrom

AB Akerlund & Rausing, Lund

AB Akers Styckebruk

Ashammars Bultfabriks AB

AB Atvidabergs Industrier

Odeborgs Bruks AB

AB Ofvergird & Co

Ostersunds Elektriska AB

Till foremalssamlingarna har museet under aret tacksamt mottagit Féremals-
en mangd foremdl fran foljande givare, vilkas adress dar Stockholm, NI g,
om ej annan nimnes.

Kungl. Svenska Aeroklubben: elektrisk hiss levererad ar 1909 av
AB Graham Brothers till klubbens hus, Malmskillnadsgatan 27, Stock-
holm, rivet &r 1962. — Fil. Dr Torsten Althin: brevpress av ek med
forkromad angturbinskovel som handtag och fodral for stor tind-
sticksask, gjutet i brons till invigningen av Ostermans Marmorhallar 17
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1933. — Sjokapten A. W. Andersson, Gillnoby: acetylengaslampa
av fornicklad plat, tillverkad av Karl F. Erikssons Metallfabriks AB,
Eskilstuna. — Fil. Dr O. Arrhenius, Grodinge: tyskt 2-marksmynt
med reliefportritt av Max Planck. — Hissaktiebolaget Asea-Graham,
genom Direktor Hugo Edstrom: priglingsstans jamte darmed praglat
Graham Brothers veterantecken. — ASEA, Centralbiblioteket, Vis-
terds: fotografiapparat, klappkamera, for 9 X 12 cm, jimte tillbehor,
en fotokemisk exponeringsmitare » Wynnes infallible exposure me-
ter» och obegagnade fotografiska platar. — Billeruds AB, Siffle, ge-
nom Bruksdisponent Ake Pihlgren: 16 mm firgfilm dver Upperuds
Trasliperi, inspelad 1961—62. — Fru Karin Billton: strykjarn for
spriteldning, sannolikt av tysk tillverkning, samt tva pipkrustinger,
smidda av rundjirn, fran 180o-talets mitt. — AB Bolinder-Munktell,
Eskilstuna: fyra originalritningar frdn J. & C. G. Bolinder, Stock-
holm. — Byrasekreterare T. Brandt: ett antal trafikpolletter. —
Overste Einar Bratt: automatisk exponeringsmitare » Justophot» i
laderfodral jimte bruksanvisning pa engelska, tillverkad i Osterrike
efter ar 1931. — Fru Augusta Braunerhielm, Djursholm: skirapparat
for gaspennor, troligen tillverkad pd 1840-talet. — Chalmers Tek-
niska Hogskolas Studentkdr, Goteborg: mossa for teknologer, modell
1878, tillverkad 1962. — Major Einar Christell, Danderyd: ritning
over gnisttelegrafanldggning, system Marconi. — Fru Aimée Clemens:
tvabladig flygpropeller av trd, radioapparat for flygplan samt tva
kolvar fran en flygmotor. — Civilingenjor Gustaf Dahlberg: rikne-
apparat av papp, konstruerad av givarens fader. — Herr Olov Hu-
goson Duhs: rdknetabellapparat Unical, med fillbara tabeller med
tungor for multiplikation och division enligt Bergmann Universal-
Calculator. — Svetsare Nils Hilding Ek: radiomottagare » Telefun-
ken» for vaxelstrom. — Ingenior David Eklov, Alvsjo: automatisk
skivbytare-vindare »Capehart» med elektrisk ljuddosa, troligen fran
193o-talets borjan. — AB Electrolux laboratorium, genom Professor
J. Tandberg och Ingenior B. Atteskog: steriliseringsapparat for vat-
ten, »Katadyn Sterilisator», tillverkad i Tyskland omkring ar 1930
samt stycken av »katadynsilver»,ett kanalstraleror av glas enligt John
Tandberg, forsoksapparat for kylskdpskontroll, tva skarvkontakter,
elektrisk glodlampa med koltrdd samt en vakuumrontgenspektograf
enligt Manne Siegbahn. — Friherre Claes Fleming: fotoapparat »Le
Photo-Revoler» jimte forstoringsapparat och skoljtank med plat-
ramar, tillverkad av Krauss, Paris, omkring 1925. — Byggmaistare
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Edmund Gissla: spade av hammarsmitt jarn. — Civilingenior Tore
Glass: delar till Singer K 66 symaskin 1 originalkartong jaimte bruks-
anvisning samt en stoppningsapparat fran 1920-talet. — Arne
Gliicksman AB, Goteborg: elektrisk stralkastare for 20 ampere lik-
strom. — Ingenior Axel O. Hamnér: fyrhjulig akvagn, leksak 1 halv
storlek av histdragen vagn. — Hasselblads Fotografiska AB: for-
storingsapparat, tillverkad av Eastman Kodak Co, samt en kopie-
ringsapparat. — Fil. Dr Manne Hofrén, Kalmar: viggkrokar »Re-
kord-kroken» i tre originalférpackningar. — Elmontor Albert Holm:
sug- och tryckpump av gjutjarn jimte en elektrisk huvudstrombry-
tare. — Professor Edv. Hubendicks sterbhus: tre stycken olika ma-
skinskyltar av midssing. — Advokat Kleve Hultin, Djursholm: litet
induktorium for hogfrekvensbehandling samt 13 stycken kolorerade
bilder for projektion med laterna magica. — Husqvarna General-
depot AB: stralkastare for motorcykel med acetylenbrinnare, sanno-
likt av tysk tillverkning fran 1920-talet samt en behdllare av stal
for dissousgas »AGA» fran 1923. — Husqvarna Vapenfabriks AB,
Huskvarna: gjutform for automatisk skalgjutningsmaskin jimte dari
gjutet stativ till elektrisk symaskin. — Fru Dagmar Hogner: fyra
stycken uniformsknappar av tyskt fabrikat, pennfat av bakelit, re-
servoarpenna »Parker», tillverkad 1 Canada ar 1937, samt hushalls-
karl av glas och plast av olika fabrikat. — Froken Elisabeth Indebe-
tou: elektrisk symaskinslampa, tillverkad av Ingenior E. Pripp, Norr-
viken, omkring ar 1922. — Arne Jernberg Cykel & Sport: motor-
cykel »Husqvarna» med 14 hk motor, modell 1927. — Direktor
Albin Johansson: stycke av snitt av stock fran »Bulverket» vid Ting-
stide, lamnat till givaren 1951. — Fru Karin Knutsson: meny, tryckt
i guld pa Sandvik rostfritt bandstal, for deltagarna i Sandvikens Jern-
verks roo-arsjubileumsmiddag den 19 juni 1962. — Maskinaffiren
Carl Lamm AB: diktafonanliggning med elektrisk drift, tillverkad
av Dictaphone Corporation, New York, omkring 1938. — Lands-
arkivet, Goteborg: en stor samling skrivpapper med vattenmirken.
— Ingenidr Nils Lannerborg: variometer for radiomottagare, tillver-
kad 1 USA ar 1923. — Fabrikor Agge Lind, Spanga: Thulin bilmo-
tor, tvatakts motorcykelmotor » MFR», sannolikt tillverkad av Ma-
skinfabriken Rex, Halmstad, i borjan av 190o-talet, en Singer sy-
maskin samt prov pa veckad hyllremsa av polyvinylfolie, tillverkad
vid givarens verkstad. — Civilingenjor Karl A. Lundkvist: skovel-
hjul till kompressor for forsok med forbrinningsturbin av Gustaf
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Dalén samt ritningar till skovelhjul. — Overingenior Ingvar Lof-
gren: kWh-timmitare for trefas vixelstrom. — Herr Nils H. Loth-
man, Higersten: specialbyggd tandemcykel, tillverkad av Falu cykel-
fabrik ar 1932, med bensinmotor Fuchs. — Froken Gerd Mboller:
kvicksilvertermometer pa platta av massing med fyra skalor och san-
nolikt fran r77o-talet. — Naturhistoriska Riksmuseets Paleobota-
niska Avdelning, genom Professor O. Selling: tvd mikrotomer, tva
mikroskop, vulkaniseringsapparat, balansvdg av missing pa platta
av trd, viktsats § mg—r1o0 g, degel av bly pa trefot av missing samt
skopa av bly och koppar. — Ingenidr Erik Nersing: startmotor for
dieselmotoraggregat. — Herr N. Norén: tva elektrodynamiska ljud-
dosor »Bernic Pic-Up Unit». — Hemmansigare S. Olsson, Histbo:
en staing hammarsnitt, 2 X 1/2 tum stdngjarn frin Gammelstilla Bruk,
1780-talet. — AB Pegasus: pressluftsoljebrinnare, typ P, for ugnar
och mindre virmepannor. — Bergsingeniér E. Runestad: eldriven
diktafonutrustning. — Sandvikens Jernverks AB, Sandviken: termo-
elektrisk registrerande pyrometer for ugnar. — Civiling. Rune Syn-
nelius: lastbil, Chevrolet, modell 1936. — Professor Olof H. Selling,
Djursholm: rikneapparat for addition, tillverkad av A.G. vorm. Sei-
del & Naumann, Dresden, sannolikt 19oo-talets borjan samt en ask av
papp, klidd med glanspapper. — Fru Ebba Sievert: kaffekvarn av
gjutjarn, tillverkad av Enterprise Mfg Co, Philadelphia, USA, om-
kring 1885. — Ingenior Folke Simonsson, Vinersborg: motorcykel
»Megola» med s-cylindrig rotationsmotor i framhjulet, tillverkad
av Deutsche Megola Werke, Miinchen, troligen ar 1927. — Ingenior
Sixten Sjolinder: linjal av trd enligt patent for Hilmer Johansson-
Kollén, 1883. — Major S. Sjostedt: radiomottagare for batteridrift,
byggd av givaren samt en virmematare »CB» jimte tillbehor enligt
dansken Const. Brun. — Statens Provningsanstalt: transformator for
trefas vixelstrom av Jonas Wenstroms konstruktion, tillverkad av
ASEA omkring ar 1895 jimte ndgra oljeisolerade trefastransforma-

torer. — Ingenidr Christian Stenhane: daguerrotypiportritt, troligen
utfort i Kopenhamn pd 1860-talet. — Hovfroken Brita Steuch: 39
stycken fonografrullar jamte fonograf. — Forste Telekontrollor G.

Stigmark: tva imiterade ljus »Perma-Kandle» av rott glas, en har-
tangsvarmare »Quick» av fornicklad missing och av tyskt fabrikat
fran omkring ar 1910, bygel av forgylld plat for teaterviska frin
1910, skruvmejsel av utlindsk tillverkning omkring ar 1900 samt
huggjirn, 1 tum brett, tillverkat av E. A. Berg, Eskilstuna, vid 1900-
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talets borjan. — Stockholms Stads Forvaltning, Kammarkontoret:
textperforeringsapparat for obligationer, troligen tillverkad i Sverige.
— Stockholms Stadsmuseum: ishyvel, vaghyvel, slamskrapare och
kokseldad snosmiltare. — Fil. Lic. B. Stalhane: portritt av Christ-
opher Polhem pa alderdomen, signerat C. Bergquist samt prov pa
delar till det forsta svenska motstandsblocket av porslin till ventil-
avledare. — Svenska Flottledsforbundet, genom Direktor L. Nor-
strom: lanskoppel med lasanordning jimte stockattrapper. — AB
Svenska Precisionsverktyg, genom Direktor Erland Forslund: gas-
matare for acetylengas, tillverkad av Julius Pintsch AG, Berlin. —
Svenska Siemens AB: tre sindarror, tillverkade av Siemens & Halske
AG, Wernerwerk, Miinchen, omkring ar 1960. — Bergsingenior Finn
Soderlund: ritningar, kataloger, handbocker rorande konstruktion
och tillverkning av kanoner och projektiler. — Typograf Bengt So-
derstrom, Stuvsta: hjulring av gummi »Chieftain» foér automobil.
— Kungl. Tekniska Hogskolans Bibliotek: del av skovelring till ang-
turbin, tre skovlar av stal till dngturbin jimte sektion av statorlind-
ning till vixelstromsgenerator. — Telefonaktiebolaget L M Ericsson:
instrument for elektrisk sjalvinduktion enligt Ayrton & Perry’s kon-
struktion, polariserat reld, tre radioror »Frying tester», en samling
begagnade radioror samt fingerskivor for koppling av automatvixel-
telefonapparater. — Froken Gudrun Toksvig: vickarklocka, tillver-
kad av J. M. Tinsley, USA, pa 1890-talet. — Ingenidrsfirma Tri-
coma, Boras: knapphdlssymaskin »Gutmann Perfecta», tysk tillverk-
ning omkring ar 1909. — Turbin AB de Laval Ljungstrom: tio rit-
ningar till roterande luftpumpar dren 1898—1909. — Civilingenior
A. Tornblom: rakkniv, tillverkad av Gebr. Dittmar, Wiirtemberg,
omkring ar 1855 jimte tva riaknestickor och en linjal. — Uddeholms
AB, genom Sten M. Wejle, Uddeholm: visitkort av bldanlopt, valsat
0,05 mm bandstil, med guldtryck. — Uddeholms AB, Hagfors Jarn-
verk: dndplanfrds »Uddex», tillverkad vid Hagfors Jirnverk. —
Assistent L. Way-Matthiesen, Stocksund: tegelsten fran 1200-talet. —
Professorskan Lisa Velanders sterbhus, genom Fru Gunnel Henke:
elektrisk virmeackumulerande spis »IVA-spisen», elektrisk tepanna
av tysk tillverkning fran ar 1910, elektrisk kastrull tillverkad i
Schweiz omkring ar 1919, elektrisk doppviarmare fran F. Jager &
Soner, Eskilstuna, fran 1920-talet, elinduktorium for terapi, tillver-
kat av A. R. Eck, Berlin, omkring ar 1900, tillsats for elektrisk im-
pedansmitning med » AVO-meter» frdn Svenska Radio AB, Stock- 21
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Arkiv och
boksamling.
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holm, 1947, ramp for 16 stycken 14 V glodlampor for julgransbelys-
ning, elektrisk handlykta med Nife-ackumulator, resestrykjirn for
»Meta» torrsprittabletter, en samling fotonegativ, fotografier samt
tillbehor till fotografiapparater. — Folkskollirare G. Westling: ski-
optikonapparat for 8 X8 cm bilder och en duk for projektionsbilder.
— Ingenidr E. Wilhelm Wivall: stekvindare med kuggverksdrift
med dragfjider av nitade stilplitar. — Fru Ebba Wulfcrona: elek-
trisk glodlampa, Swans konstruktion, troligen tillverkad 1886, an-
viand pa torget i Orebro vid Engelbrektsmonumentet. — Herr An-
ders Asberg: motorcykel »Rudge Special», modell 1939, med 500 cm?
fyrtakts bensinmotor. — Fru Lilly Ohrstrom: tvd diplom fran ut-
stallningar av stickmaskiner enligt Per Perssons patent. — Herr C-E
Osterlind, Liding6: cirkuldr logaritm- och rikneskala fran 1933, till-
verkad av K. Emil Troger, Tyskland, ekvivalenstabell »Vari-Vue»,
tillverkad 1960, en skiva for sytrddsmatt fran 1936, skjutmatt for
knapptillverkning, blindskydd for fordonsforare »trafikdgon», be-
lastningstabell for elkablar av plast, fotografiapparat fran 1938 samt
tre kataloger.

Museets arkiv och boksamling har under ar 1962 mottagit gavor
av foljande personer och institutioner: Direktor Harald Althin, Herr
Valter Andersson, Karlskoga, Atlas Copco AB, Bibliotekarie H.
Baude, Fil. kand. Gertrud Bergman, Bruzaholms Bruk, Kommerse-
radet Harald Carlborg, Bromma, Civilingenior G. W:son Cronquist,
Civilingenior Hakan Dilot, Bromma, Ingenior Birger Falk, Fru Susie
Fjallback, Flyvs Forlag, Kopenhamn, AB A. K. Fernstroms Granit-
industrier, Karlshamn, Fru Carola Goldkuhl, Lidingd, Handelshog-
skolans 1 Stockholm Bibliotek, Hasselblads Fotografiska AB, Hus-
qvarna Vapenfabriks AB, Hoganis-Billesholms AB, Fru Dagmar
Hogner, Overstelojtnant N. Kindberg, AB C. E. Johansson, Eskils-
tuna, Kockums Mekaniska Verkstads AB, AB Landsverk, Ingenior
Nils Lannerborg, Civilingenior Sten Liljesvans sterbhus genom Fru
Edit Liljesvan, Fil. Dr Greve C-G Stellan Morner, Mr. A. E. Nelson,
New York, USA, Ingenior Gustaf Ohlsson, Direktor Oscar Oleman,
Fru Karin Ralson, Sandviken, Sandvikens Jernverks AB, Scandina-
vian Airlines System, Arkivet, Schullstrom & Sjostroms Fabriks AB,
Hogsjo, Professor Olof Selling, Svenska Siemens AB, Major Sten Sj6-
stedt, Statens Provningsanstalt, Direktor Nils Stedt, Stora Koppar-
bergs Bergslags AB, Falun, Civilingenior E. S. Strandh, Civilingenior
Peter Streijffer, Lund, Fil. lic. Bertil Stalhane, AB Sundsvalls Verk-
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stader, Kungl. Svenska Aeroklubben genom Generalsekreterare Bjorn
Lindskog, Svenska Rederi AB Oresund, Malmé, Herr Gunnar Svens-
son, Ostersund, Sveriges Industriférbund, Sdgverksférbundet, Kungl.
Tekniska Hogskolan, Institutionen for Kommunikationsteknik, Vie-
ille Montagne, Amneberg, Civilingenior Torsten Wilner, AB Vagfor-
battringar.

Museet mottager lopande nummer av svenska tekniska och indu-
striella tidskrifter 1 utbyte mot arsboken Dadalus. P4 motsvarande
satt erhdllas drsbocker fran svenska och utlandska museer och arkiv.
De flesta industriforetag sinda sina personaltidskrifter, vilka museet
med glidje mottager och bevarar.

Museets permanenta avdelningar ha under aret besetts av 67 804
personer. Grupper av teknikstuderande fran foljande linder ha av-
lagt studiebesok pa museet: Brasilien, Danmark, England, Finland,
Frankrike, Japan, Holland, Norge, Visttyskland och USA. Studie-
grupper fran skolor, verkstadsskolor och folkhogskolor ha kommit
fran hela landet, fran Karesuando i norr till sydligaste Skane.

Vid museet har arbetat: T. Althin som museidirektor till den 30/6
och direfter S. Strandh; L. Way-Matthiesen som samlare, forskare
och registrator for foremalssamlingarna och ritningsarkivet; G. Lilje-
gren som forridsforvaltare; T. Wilner som laborator och foreldsare;
B. Engman som verkmistare med H. Helander som medhjilpare pa
verkstaden; Fru I. Danielsson som kassorska och bokforerska; Fru
B. Rydell som forestandarens sekreterare; E. Palmquist som arkiv-
assistent, tillika registrator for fotonegativ; Froken A. Lundstedt och
Fru A. Engman som telefonister och som bitriden vid maskinskriv-
ning; Fru M. Fernsten som kassorska vid huvudentrén; K. A. Hell-
berg, C. W. Carlsson, A Hogberg till den 20/10 och H. I. R. Liljen-
berg fran den 4/12 som museivakter; S. Lindekrantz som eldare; O.
Ekberg som fotograf; D. Landelius som bokbindare. Museets perso-
nalrestaurang har skotts av Froken K. Andersson.

Som studieinspektor har fungerat Docenten, Lektor Ernst Knave.

Under aret ha arbetat som arkivarbetare Fru K. von Bahr fran
den 13/12, J. A. Broomé, J. W. Busche till den 31/3, E. Holm, K. W.
Johansson, Fru S. Kimberg, C. O. Landin fran den 1/10, H. E. Ljung-
gren fran den 12/11, P. Méller, N. G. Ohlson frdn den 23/11, S. O.
Ohlson till den 31/12, Froken G. Toksvig samt S. O. Wahrolén till
den 1/8.

Personal.
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Under aret har av Arbetsnimnden i Stockholms stad 8—12 per-
soner hdnvisats arbete inom museet och under ledning av museets for-
radsforvaltare utfort rengorings- och konserveringsarbeten pa fore-
mal samt andra arbeten i magasin och museisalar.

Stockholm den 31 december 1962.
Sigvard Strandh
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Foreningens arsmote under ordférandeskap av Generaldirektor
Haikan Sterky holls den 9 mars. Vid stadgeenliga val omvaldes de
styrelseledamoter, revisorer och revisorssuppleanter som var 1 tur att
avga samt nyvaldes Civilingenior Sigvard Strandh. Disponent Sten
Simonsson avsade sig pd grund av dldersskidl ledamotskap av sty-
relsen.

Efter arsstimman samlades Foreningens medlemmar och 6vriga
inbjudna till en minnessammankomst kring John Ericsson med an-
ledning av hundradrsdagen av striden vid Hampton Roads. Foredrag
holls av Amerikas Ambassador i Sverige, Excellensen J. G. Parsons,
samt Fru Carola Goldkuhl, Dr Torsten Althin och Direktor Nils
Lundqvist. Valda delar ur filmen »John Ericsson — segraren vid
Hampton Roads» samt en tillfillig utstdllning av John Ericsson-min-
nen visades.

Den 19 juni samlades ett hundratal av Foéreningens medlemmar
till en hyllningssammankomst for Torsten Althin med anledning av
hans forestdende avgang som chef for Tekniska Museet. Med medel,
som insamlats av Foreningens ledaméter, hade en portrattmedaljong
over Torsten Althin utformats av konstnaren Léo Holmgren. Denna
overlimnades till Tekniska Museet och en avgjutning i brons kom-
mer senare att skiankas dels till Dr Althin, dels till Tekniska Museet.
Medlen rickte dven till en gdva at Fru Sigrid Althin samt penning-
gavor till saval Torsten som Sigrid Althin. Museistyrelsens ordforan-
de, Tekn. Dr Gunnar Sundblad, 6verlimnade Tekniska Museets pla-
kett 1 guld till Torsten Althin. Under hyllningsfesten valdes Torsten
och Sigrid Althin till hedersledaméter 1 Foreningen. Efter hyllningar-
na i maskinhallen samlades de nirvarande till supé i museets minnes-

hall.

Att hyllningsfesten uppskattades av foremalet sjalvt framgar av
foljande brev som Foreningens ordférande mottagit fran Dr Althin:

»Kare Vin,

Ett omsorgsfullt genomtinkt och vil regisserat program ldg till
grund for avskedsaftonen den 19 juni. En strom av uppskattande ord
och vinliga tankar kom da Sigrid och mig till del i rikt matt och just
i den byggnad som fran grunden till taket i alla avseenden varit vart
hem under 28 ar, fyllda av hirt men gladjefyllt arbete i ingeniors-
konstens tjdnst.

Verksamhet.
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For Ditt initiativ och for all den omtanke Du personligen dgnat at
att gora kvillen till Sigrids och min mest minnesvirda stund under
de 38 aren som chefspar pd Tekniska Museet ar vi Dig oandligt tack-
samma. Den heder som bevisats mig sitter jag stort virde pa, och de
gavor vi personligen fick mottaga skall alltid erinra oss om vira
trogna vanner som standigt slutit upp kring museitanken och hjilpt
oss 1 vara stravanden.

Jag ber ocksa att genom Dig fa vart varma tack framfort till sty-
relsen for Foreningen Tekniska Museet och till museiféreningens med-
lemmar ndr de motas harnast. |

Vi siger inte adjo, men vdl — pd aterseende.

Tillgivne
Torsten Althin»

Av Foreningens medlemmar ha under aret 14 avgdtt ur foreningen
pa grund av aldersskil, 20 avlidit samt 10 tillkommit. Medlemsanta-
let var vid arsskiftet:

Arligen betalande 738  (769)
Stindiga medlemmar 81  (75)
Kooperativa medlemmar §6  (56)

Korporativa medlemmar dro: Bergshandteringens Vinner, Jern-
kontoret, Jarnverksforeningen, Konfektionsindustriféreningen, Ko-
ping-Arboga Tekniska Forening, Lapplands Tekniska Forening, La-
kemedelsindustriféreningen, Mellersta och Norra Sveriges Angpanne-
forening, Norrkopings Polytekniska Forening, Sancte Orjens Gille,
Skanska Ingeniorsklubben, Snickerifabrikernas Riksforbund, Stock-
holms Byggmistareforening, Stockholms Stads Hantverksforening,
Sundsvalls Tekniska Forening, Svenska Betongféreningen, Svenska
Boktryckareforeningen, Svenska Bryggareforeningen, Svenska Bygg-
nadsentreprenorforeningen, Svenska Choklad- och Konfektyrfabri-
kantf6reningen u.p.a., Svenska Elverksforeningen, Svenska Gasverks-
foreningen, Svenska Gruvforeningen, Svenska Industritjinstemanna-
forbundet, Svenska Kommunal-Tekniska Foreningen, Svenska Kon-
sulterande Ingenitrers Forening, Svenska Pappers- & Cellulosaingen-
10rsforeningen, Svenska Pappersbruksféreningen, Svenska Plastfor-
eningen, Svenska Radioindustriféreningen, Svenska Teknologfor-
eningen, Svenska Uppfinnareféreningen, Svenska Vattenkraftfor-
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eningen, Svenska Yllefabrikantforeningen, Sveriges Allmanna Export-
forening, Sveriges Automobilindustriforening, Sveriges Elektroindustri-
forening, Sveriges Fargfabrikanters Forening, Sveriges Industrifrbund,
Sveriges Kemiska Industrikontor, Sveriges Mekanforbund, Sveriges
Smides & Mekaniska Verkstaders Riksforbund, Sveriges Tegelindustri-
forening, Sveriges Textilindustriférbund, Sveriges Vattenfabrikanters
Riksférbund, Sodra Dalarnes Tekniska Forening, Tekniska Forbundet i
Boras, Tekniska Foreningen i1 Eskilstuna, Tekniska Foreningen 1 Gavle,
Tekniska Foreningen i Jonkoping, Tekniska Foreningen i Visteras,
Tekniska Liroverkens Ingeniorsforbund, Textilridet, Triindustriens
Branschorganisation Tibo, Virme-, Ventilations- och Sanitetstek-
niska Foreningen, Orebro Ingenidrsklubb.

Foreningen Tekniska Museet har under aret till museet kunnat
overlimna 17 ooo kronor.

Stockholm den 31 december 1962.
Sven A. Hansson
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Tiu ny ordforande i styrelsen for Stiftelsen Filmhistoriska Sam-
lingarna har utsetts Fil. Mag. Rune Waldekranz. Efter Direktor Vil-
helm Bryde, som undanbett sig aterval, har Svenska Filmsamfundet
till sin ena representant utsett Fil. Lic. Bengt Idestam-Almquist. For
sin mangariga fortjanstfulla insats kallades Direktdr Bryde till he-
dersledamot 1 styrelsen. I 6vrigt ha under aret icke skett nigra for-
andringar i styrelsens sammansattning.

I likhet med tidigare ar har verksamheten mojliggjorts genom an-
slag, dels fran Filmigarnas Kontrollférening upa och Sveriges Bio-
grafiagareforbund, dels frain Holger och Thyra Lauritzens stiftelse
for frimjande av filmhistorisk verksamhet. Fran Thyr Stenemarks
minnesfond ha i enlighet med donationshandlingens stipulationer
kr. 2.000 anvints for omkopiering av gammal film som varit i fara
att forstoras.

Nigra nya filmserier i egen regi ha av ekonomiska skil inte kun-
nat anordnas men diremot har Samlingarna verksamt bidragit till
tva omfattande retrospektiva serier med svensk film i respektive New
York och Képenhamn.

Den forra serien dgde rum under tiden den 1o oktober 1962 —
den § januari 1963 1 Museum of Modern Art i New York och hade
mojliggjorts genom ekonomiskt stod av Svenska Institutet och under
medverkan av svenska filmproducenter, framfor allt AB Svensk
Filmindustri och AB Sandrew Film. Serien, som omfattade 3§ filmer
fran dren 1909—1957, hade sammanstillts av Filmhistoriska Sam-
lingarna, vars forestandare ocksa forfattat en broschyr med uppgif-
ter och kommentarer till samtliga filmer samt korta handlingsbeskriv-
ningar. En del av de visade filmerna funnos i USA, men mer 4n half-
ten hade utldnats antingen direkt fran Samlingarna eller genom for-
medling dirifran. Till den mottagning, som inledde serien och i vilken
svenske ambassadoren 1 Washington deltog, hade Museum of Modern
Art ocksa haft vinligheten inbjuda Samlingarnas forestandare. Vis-
ningarna av de svenska filmerna ronte en glidjande uppmarksamhet
och besoktes av 6ver §0.000 personer. Aran av denna series lyckliga
genomforande tillkommer framfér allt Miss Margareta Akermark,
Circulating Director vid Museum of Modern Art Film Library.
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Aven den i Képenhamn av Det Danske Filmmuseum arrangerade
serien av svensk film var stort upplagd och kommer att fortsittas
dven under varen 1963. Sammanlagt 24 filmer, omspannande tiden
1913—1955, komma att visas. Flera av dessa filmer ha stillts till
forfogande av Filmhistoriska Samlingarna, vars styrelseledamot Fil.
Lic. B. Idestam-Almquist ocksd forfattade en broschyr om svensk
films historia, avsedd att utdelas till besokarna i serien.

Som vanligt ha Samlingarnas filmer i stor utstrickning utlanats
till landets filmstudios, savil de akademiska som de till Sveriges For-
enade Filmstudios anslutna. Specialvisningar for foreningar och grup-
per ha dessutom dgt rum pa Tekniska Museet.

Den 12 april avholl Svenska Filmsamfundet sin arshogtid pa Tek-
niska Museet. I samband dirmed visades avsnitt ur fyra av Greta
Garbos stumfilmer och en liten utstdllning med fotografier ur den
beromda filmskadespelerskans samtliga filmer hade anordnats.

Gavor 1 form av film, foremal och arkivalier har Samlingarna
under aret fatt mottaga fran foljande personer och bolag: Redaktor
Gosta Erkell, Fru Hildur Hemberg, Redaktor Olle Kellerman, Direk-
tor Ake Malmberg, Advokat Ernst Nathorst-Boos, Redaktor Johan-
nes Rohr, Tjinsteman Georg Schenstrom, Herr Erik Sundberg, For-
man Karl Thunberg och Redaktor Bertil Wredlund, samtliga Stock-
holm, Dr Leif Furhammar, Uppsala och Dr Axel Waldner, Stock-
sund, Columbia Film AB, AB Fox Film, Imperial Film AB, AB
Metro-Goldwyn-Mayer, AB Nymanfilm, Rank Film Distributors
of Sweden AB, AB Sandrew Film, AB Svensk Filmindustri, AB Tel-
lusfilm, Tessab Annonsbyrd AB, AB United Artists, Universal Film
AB, Warner Bros. Film AB och AB Wivefilm, samtliga Stockholm.

Depositioner av film ha dverlamnats av Columbia Film AB, AB
Metro-Goldwyn-Mayer, Rank Film Distributors of Sweden AB och
AB Svensk Filmindustri.

Genom byten och inkép har Samlingarna tillforts saval filmer som
bocker, tidskrifter och arkivalier.

Forestandarna for de fyra nordiska filmarkiven ha varit samlade
till tvd konferenser under aret, en 1 borjan av januari i Helsingfors
och en i december i Kdopenhamn. I sin egenskap av skattmistare i
FIAF har Samlingarnas forestindare besokt Rom vid federationens
18:e kongress samt deltagit i styrelsemoten 1 Berlin och Genéve. For-
utom det tidigare omnimnda besdket i New York har forestindaren
dven under en resa i Fjarran Ostern besokt filmarkivet 1 Tokio.

Gavor,
depositioner m.m.
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Anstillda vid Filmhistoriska Samlingarna ha liksom tidigare varit
Arkivarie Einar Lauritzen som forestindare och Redaktor Gunnar
Lundquist och Herr Olle Rosberg som medhjilpare.

Stockholm den 31 december 1962.
Einar Launritzen
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Uppsala University

TORBERN BERGMAN
AS A LIGHTNING SCIENTIST

A Bicentenary Memorial of Swedish Lightning Research

in the Context of 18th-century Electrical Discoveries

Torbern Bergman — 1735-1784 — well-known Swedish
chemist, also devoted himself to extensive research in
electricity and physical phenomena in nature. The
author, Dr D. Miiller-Hillebrand, Uppsala University,
is research professor of electrophysics especially for the
study of atmospheric electric discharges.
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Two hundred years ago Torbern Bergman gave a lecture in the
Royal Academy of Science, in which he discussed the possibilities of
protection against lightning. At that time there were many difficulties
to be overcome in applying the results of the research into electrical
phenomena being carried out in all countries. Today we cannot
really comprehend and fully appreciate the views of the scientists of
that time, unless they are displayed in a broader context. The ques-
tion of protection against lightning was no simple matter. At that
time no scientist in Europe could recommend the construction of
lightning conductors without testing the matter within the framework
of different investigators’ views. Fundamental discoveries, new theo-
ries, wrongly interpreted experiments, the views of experts and the
opinions of amateurs, belief and superstition, all these made up the
background against which Torbern Bergman presented his opinions
and which we shall illustrate in more detail below.

Lightning Research in Uppsala in 175 5.

“Why did the lightning strike a house in the square, and not the
‘conductor rod’ on the Observatory?” P. Guden asked this question in
a publication On Safety from Lightning, written in 1774 (1). The
phenomenon of the lightning path was discussed in connection with
a question which even today troubles many laymen and which is
dealt with in pseudo-scientific publications, namely, can a metal rod
—a lightning conductor—attract lightning? As proof that this is not
the case, Guden cites this observation in Uppsala and refers to a short
article in a German periodical which gave interested readers informa-
tion about natural phenomena (2). We read in this article that, as
early as 1743, investigations into atmospheric electricity had begun
at the Astronomical Observatory in Uppsala, occasioned by the classi-
cal experiments at Marly-la-Ville in France carried out by Jean Fran-
cois D’Alibard on the 10oth of May, 1752, and a week later by M. de
Lor in Paris. These experiments elucidated the electrical state of the
atmosphere in thunder, rain and hail. This was three years after Ben-
jamin Franklin’s famous suggestion (3) for deciding by experiment
“the question whether the clouds that contain lightning are electrified
or not” by setting up an insulated metal rod, 7-10 m in length and
sharply pointed at the top. If the atmosphere were electric, sparks
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would come from the rod. Professor Richmann’s tragic death in
August 1753 as a result of a lightning discharge aroused great atten-
tion in professional circles. The experiments were not, however, bro-
ken off but were continued in Uppsala, though throughout 1753 and
1754 they yielded no results. But on the 29th of July, 1755, light-
ning struck a house in Stora Torget about 300 m from the Observa-
tory. Only two weak sparks were seen to come from the rod. The
observer, who thought that the conductor was not sufficiently “ef-
fective” on account of its rusty tip, had it gilded in order to obtain
a better result. At the suggestion of Anders Celsius (1701-1744), the
then Professor of Astronomy, the Astronomical Observatory had
been built in Svartbiacksgatan, not far from Stora Torget. We do
not know any more about these electrical investigations on the roof
of the Observatory. The building rose high above the surrounding
built-up area. However, according to modern experiments, the roof
was not very suitable for such investigations, as the high part of the
central building must have disturbed the electrical field on the roof.

T orbern Bergman as Student and Lecturer.

Bengt Ferner, who from 1751 was “observator” at the Astronomi-
cal Observatory and from 1757 to 1758 a professor at Uppsala Uni-
versity, had Torbern Bergman as a pupil. The latter had his first
contact with atmospheric electricity in his twenties, by being present
at the above-mentioned experiments.

Torbern Bergman, who was born in 1735 in Katharinebergs Kungs-
gard in Vistergotland, went to Uppsala as a student in 1752, and
took his first degree (fil. kand.) in 1756 after assiduous studies in
mathematics, philosophy and science in all its branches. One of his
teachers was Samuel Klingenstierna, Professor of Mathematics and
Physics, who in 1755, the same year as Ferner carried out his experi-
ments on the Observatory roof, summarized contemporary know-
ledge of electricity in a lecture in the Royal Academy of Science (5).
This lecture reflects extensive and original knowledge, gained not
only by reading—he had already translated the fundamental work
by P. van Musschenbroek, of Leyden, which through its English
translation in 1744 (T'he Elements of Natural Philosophy) had be-
come well known—but also by his own experiments.

Bergman gained the doctorate in 1758 with a thesis entitled De
Interpolatione Astronomica. In the same year he published a disserta-
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tion entitled De Attractione Universali and, as a lecturer, taught,
among other things, experimental physics, which he made especially
interesting for his listeners by the use of a large electricity machine.
His physical researches into the explanation of the rainbow (1759),
into twilight (1760) and into the Aurora Borealis (1764) made him
known as a very gifted scientist.

T orbern Bergman’s Lecture in the Royal Academy of Science.

As the subject of his installation lecture in the Royal Academy of
Science on the 23rd of May, 1764, Bergman chose “The possibility
of preventing the harmful effects of lightning.” The lecture was pub-
lished in 1764 in Swedish (6) and in 1768 in German (7). It consists
of 103 printed pages and contains a remarkable collection of observa-
tions and publications, which Torbern Bergman presented in a very
personal style. The subject was very topical at that time, not least
on account of the fact that the question of protection against light-
ning had not yet been clarified in Europe. A contributory factor
was that a great authority in the sphere of physics, the Abbé Nollet,
of Paris, who devoted himself particularly to electrical questions (8),
did not agree with Benjamin Franklin’s views on the physics of elec-
tricity or on the problems of protection. Nollet’s text-book of physics
achieved a large circulation (9). As early as 1758, Johann Carl Wilke,
who was born in Wismar three years before Torbern Bergman,
brought up in Stockholm and was a student at Uppsala up to 1751
(10), had translated Benjamin Franklin’s letters on electricity from
English into German (New Experiments and Observations on Electri-
city made at Philadelphia in America) (11). To this translation Wilke
added 130 printed pages of commentary and 7 pages of appendices
with his own investigations into thunderclouds, in reaction to Nollet’s
critical attitude towards Franklin’s views. Wilke particularly empha-
sizes Franklin’s suggestion of protecting buildings by lightning con-
ductors, and concerns himself with Nollet’s preconceived idea that
the magnitude of the lightning stroke cannot be controlled by human
means.

Torbern Bergman’s work had a remarkable fate. It did not be-
come sufficiently well known and was not reviewed in a single peri-
odical. Thus its publication was forgotten, in spite of the fact that
the title was included in 1769 in a bibliography published by Kriinitz
(12), which summarized publications on electricity. A contributory
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factor may have been that Bergman, who was appcinted Professor
of Chemistry at Uppsala in 1767, was devoting the whole of his
energy to chemistry and gaining a world-wide reputation as the
founder of modern qualitative and quantitative chemistry, without,
however, completely refraining from discussing questions connected
with thunderstorms (13).

Shortly before Bergman’s untimely death in 1784 at Medevi Brunn,
where he had gone to recover his health, Count Marsilius Landriani
had written to him, asking for his views on lightning protection.
When Landriani did not get a reply, he published in 1784 a compre-
hensive treatise Dell’utilita dei conduttori ellectrici (14). In the pre-
face he expresses regret at having to publish the essay incomplete,
without having waited for answers from Bergman and others.

About 100 years later H. Meidinger published a history of light-
ning conductors, in which he mentions that he could not get hold of
Bergman’s thesis (15). In 1952 the Royal Academy of Science in
Stockholm held a solemn meeting to commemorate the fact that ex-
perimental atmospheric electricity was then 200 years old, dating
from D’Alibard’s experiments. Torbern Bergman’s achievement was
mentioned only as a small contribution to the question of lightning
protection. However, there must have been some confusion in this
case, probably with the Klingenstierna lecture (§), so that Bergman’s
lecture never received the credit it ought to have received (16). Before
we discuss Bergman’s thesis, we shall illustrate briefly the first step
forward in electrical theory after the discovery of the condenser.

T he Principles of Electricity—a Fashionable Science.

The year 1746 sces the birth of a new epoch in electrical research.
The electricity machine was improved, Leyden jars on the Musschen-
broek model were available, and experimental electricity investiga-
tions were being carried out in many countries. As early as 1708
William Wall in England had drawn a parallel between the “crack-
lings and light” produced when amber was subjected to friction and
“thunder and lightning.” But it was a long time before a serious study
of electrical phenomena led to safer analogies. In 1746 J. H. Winkler
published in Leipzig a book (20) containing a list of resemblances be-
tween the lightning phenomenon and electrical phenomena. The Ger-
man pastor A. G. Rosenberg states in 1745 that “In two or three
years research into electrical effects has progressed further than in
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the previous §o years, thanks to the industry of our scientists. Who
knows how soon the time will come, when someone will be able to
draw extraordinarily great and wholesome benefit from electricity?
Perhaps it will be possible to understand more fully the nature and
effects of lightning” (17).

The lightning phenomenon was beginning to be studied in many
countries. Thus Daniel Tilas, who was a geologist and mineralogist,
besides being President of the Royal Academy of Science in 1742,
published in the same year (1745) an accurate description of light-
ning striking a hut and producing devastating effects like those
following an explosion. Tilas draws the conclusion that “This flash
of lightning can be imagined as a bomb filled with shooting stars”
(18). In 1749 Nils Palmstierna, an influential politician, published
his Accounts of Some Remarkable Strokes of Lightning (19). These
included the story of how lightning had “bored through” a large
stone in Solna church (1719), and on another occasion a large pile
of boards struck by lightning is described: “Only 20 metres away
(from Palmstierna) marks had been left on the boards like those made
by a plane and a hole was made in the ground” (1740). Marks left
by a lightning stroke in Ostervala church in Vistmanland (lightning
had struck the church twice during the same thunderstorm in 1746)
were described precisely, and the destruction, which was like that
following an explosion, was described in 19 detailed sections.

Finally comes a description of a fire-ball. During a thunderstorm
in July 1744 a woman was just going to shut the damper on the stove,
in order to prevent a draught in the cottage, when “a fire-ball as big
as a clenched fist” rolled slowly down the chimney onto the floor,
without doing any damage. The woman ran out into the vestibule,
and the fire-ball followed and went out through the door and rolled
in the direction of a barn. At that very moment lightning struck the
barn with such a loud crash that the woman fainted in the vestibule.
The barn was burnt out. At the same time a servant-girl had been
driving home the sheep and was quite near the farm. She saw how the
lightning completely smashed some willows (trees of the genus Salix)
outside the farm and, a moment later, some fence pcles. As she was
hurrying home and had just got to the farm, she saw the lightning
strike the barn. Palmstierna presents these descriptions “to help us to
grasp the wonderful works of Nature by certain rules.” He also ex-
presses the hope that electrical experiments may be carried out in
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future with more powerful electrical machines than hitherto. The
latter comment shows that the electrical nature of lightning had been
discussed among the members of the Royal Academy of Science—
Palmstierna was not a physicist—before Benjamin Franklin’s Letter V
on the electrical nature of lightning (3), addressed to Dr John Mit-
chell, of London, on the 29th of April, 1749, had had time to become
known in Sweden. Probably Winkler’s book was the topic of the dis-
cussion. In this book (20), published in 1746, there is an account of
electrical experiments with Leyden jars. Winkler draws many com-
parisons between lightning and electrical sparks.

Palmstierna’s aim in collecting material about lightning strokes
is of no importance today, except for one or two special applications.
One of these is the question of ball lightning, which has again be-
come topical in connection with problems of plasma physics and
ultra-high-frequency phenomena. Here we still have a collection of
observations which can be used to support our theories and because
of this Palmstierna’s report on fire-balls is of special interest today.
His fire-ball lasted from 10 to 20 seconds. This is in good agreement
with other reports. The origin of the fire-ball between two flashes
of lightning at the time intervals mentioned is especially interesting.
The ball-lightning phenomenon is still in dispute and is far from
being fully clarified. We are looking for a primary phenomenon in
the cloud or between the cloud and the earth which can generate
ball-lightning. It must in this case be a discharge lasting many seconds,
which produces ultra-high-frequency waves (21). Up to now, we
have not succeeded in producing spherical discharges in air at atmos-
pheric pressure.

Electrical experiments were very popular. In many countries they
were shown at the royal courts. For example, in 1745 Klingenstierna,
the Professor of Mathematics at Uppsala University, carried out
electrical experiments before the then Crown Prince, Adolf Fredrik,
and his consort, Lovisa Ulrika (22, pp. 283, 500). These experiments
were probably serious demonstrations of the electrical research of
the time, judging by Klingenstierna’s work and disposition. This
was not always the case, however. In Paris, the Abbé Nollet pre-
sented a “grand spectacle” before Louis XV. He passed a condenser
discharge through 180 soldiers, who, as they were all holding hands,
jumped into the air at the same time, much to the delight and
amusement of the court. On another occasion he repeated these
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electric charges through 700 monks, who reacted with the precision of
“the most perfect corps de ballet” (3b, p. 48). Nollet’s qualifications
as a scientist were criticized by Ferner thus: “He is more inclined to
make the facts fit his theory than to adapt his theories to the facts,
as research demands” (4, p. XL11I).

The result of the popularization of electrical research was that
both qualified and unqualified persons devoted themselves to it. In
1957 Maurice Daumas stated (23): “Pour la premiére fois peut-étre
dans I’histoire le public non cultivé de la rue avait la révélation d’une
puissance mystérieuse de la découverte scientifique.”

T he Death of Richmann.

In American literature Richmann is described as “a Swedish physi-
cist,” as in, for example, the long biography of Benjamin Franklin
by Carl van Doren (24, vol. 1, p. 171) and in several other books
and essays. Statements about him are to be found in earlier literature,
for example, that his father was a Swedish cavalry officer or captain
of horse (“ryttmaistare™) (25, 26). This is not correct, however. Georg
Wilhelm Richmann was born on the 11th of July, 1711, at Pernau in
Estonia, where his father had moved from Dorpat in Estonia in 1710
during the war between Sweden and Russia. His father, Wilhelm
Richmann, was royal treasurer (quaestor or “rantmistare”) at Dorpat
and died of the plague in Pernau, seven months before his son’s birth.
His mother, Anna Margareta Meyerin, sent him to study at Reval
in Estonia and at Halle and Jena in Germany. While still very young,
he became tutor to Count von Osterman’s two sons, one of whom
(Iwan) became Vice-Chancellor and the other (Feodor) Governor
of Moscow. When he was 24, Richmann obtained an assistantship at
the Imperial Academy of Science in St Petersburg, as it was called
at that time. He became Associate Professor of Natural Science in
1741 and in 1745 obtained the chair of natural science at St Peters-
burg. He was married to the daughter of Lieutenant Georg Hinze, of
Dorpat, whose wife, Anna Elisabeth von Sperreuter, came from a
family which, until 1783, belonged to the Estonian “Landsassen”
(24). We give these details at some length, in order to show that Rich-
mann had no connections with Sweden. The name “Richmann”
occurred in the Baltic countries: there was a pastor and philosopher
at Riga of that name, who wrote De Natura Metaphysica and De
Natura Physica and died in 1671. A doctor, Johann Richmann, pub-
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lished an essay in 1667. The Richmann family, in all probability,
originated in Germany. Richmann had no connections in Sweden.
Otherwise Klingenstierna would have probably mentioned it in his
lecture ().

Richmann had developed an apparatus which he called an “electri-
cal gnomon” and which could be described as a forerunner of the
electrical field-strength meter. A vertical antenna, 1.2-1.5 m in length,
on the roof was connected to the apparatus in the laboratory building
by a wire passing through a glass insulator (perforated bottle). From
this the connection—partly a metal chain and partly a length of wire
—went through the building to a table on which the apparatus was
placed. The investigations were carried out as early as three months
after the world-famous experiments of D’Alibard at Marly in France.
On the 9th of August, 1752, it was observed that the apparatus was
heavily charged with electricity and, if it was touched, a sharp stroke
was felt in the hand and arm. One year later, on the 6th of August,
1753, lightning struck the antenna and Richmann, who had chosen
just that moment to make a reading on his apparatus, was killed.
His death was immediately made known to the scientific world, in-
cluding the Royal Society in London (28).

The consequence of this tragic accident was that many scientists
came to consider it highly dangerous to have an insulated wire leading
into a house. To be sure, the fault—the lack of earth connection—
was immediately noted at the Royal Society. But the preconceived
opinion, that a lightning conductor could “attract” lightning, gained
ground. This view, together with Nollet’s negative attitude to Frank-
lin’s lightning conductor, contributed to the fact that lightning con-
ductors were not actually built in Europe until 1770. Opposition to
them was difficult to overcome. Twenty-nine years after Richmann’s
death, a very skilful lawyer, Maximilian Robespierre—the well-
known French revolutionary—became defence counsel in a case con-
cerning lightning conductors (29). The plaintiff demanded that a
lightning conductor on a house which belonged to a Monsieur de
Vissery should be dismantled, because of the risk to the neighbours.
Robespierre won the case for his client. His speech for the defence was
a work of rhetorical art. He mentions Richmann, who sacrificed his
life for science. He rejects the idea that the likelihood of being struck
by lightning is very slight: “Ne disons pas, comme on I’a objecté,
quil y a un million de probabilités contr’une, a chaque orage, que
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nous ne serons pas frappés du tonnerre. ... Je n’ai point vérifié ce
calcul de probabilités: ce que je sais avec certitude, c’est que les vic-
times du tonnerre sont malheureusement trop nombreuses” (30).
Naturally it was not known that the chances of lightning striking
the laboratory during a thunderstorm were very small. The result of
this accident was more caution among scientists and increased scepti-
cism as regarded lightning conductors among the public. In different
articles, published more than twenty years after Richmann’s death,
we read discussions which end with the question: Doesn’t his death
prove that lightning conductors attract lightning? Richmann himself
meditated about an “attraction of lightning” and shortly before his
death wrote as follows, without living to see the article published (31):

Can such investigations be carried out without any risk? May not terrible flashes
originate from electrified bodies and thus danger be occasioned by this foolish science?
If these misgivings can be removed at all, it can assuredly only be done by successfully
proving, on the one hand, that such investigations can be made without any risks and,
on the other, that safety measures can be taken in case a dangerous situation should
nevertheless arise. And if this in its turn can actually be realized, only he can do it
who has first ascertained by numerous observations and experiments why and under
what circumstances the dangerous flash arises. Thus it is obvious that just now the
natural scientists also have an opportunity of displaying courage and daring in a
hazardous undertaking. For this reason no one could restrain me from carrying out
such investigations, as it is, of course, my duty to carry on research in natural science
to the best of my ability, and therefore I have not neglected any opportunity to both
observe and to some extent define in greater detail the phenomena of natural electrici-
ty. Even last year I had investigated the effects of natural electricity, though without
suitable measuring instruments. But this year I have made all preparations to enable
me to study these phenomena under certain definite conditions.

Richmann’s Death in the Light of Modern Research.

How do we regard this now in the light of modern research? We
now have sufficient understanding of the physics of lightning to
enable us to assess the lightning process, the probability of a lightning
stroke and the heat effect of lightning. The approximate dimensions
of Richmann’s laboratory building were 15.5 X9.5 m and, including
the antenna (1.5 m), at most 10.5 m high. The floor surface was there-
fore approximately 150 m2 The destruction in the building was rela-
tively small: neither the iron chain which connected the antenna to
the wire in the laboratory nor the iron wire itself were destroyed.
Only one connecting wire to the apparatus was broken into pieces
and left some scorch marks on the clothes of Richmann’s engraver,
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Sokolow, who was standing nearby when the accident occurred. The
current strength of the flash was low.

The probability of the current magnitude is defined by a normal
logarithmic distribution (32). Fifty per cent of the lightning strokes
which hit the ground are, according to this distribution, greater than
16,000 A (the median value). The most probable value is 9600 A (the
mode of distribution), the mean value is 21,000 A and 10 %0 of the
flashes have a relatively high current strength of more than 50,000 A.
We assume that the current strength was relatively low, e.g. 5000 A.
About 90 % of the flashes have a current strength equal to or more
than sooo A. The electrical space charge, which is transferred from
the cloud to earth by a stepped-leader process and from which the
flash is developed, was therefore low. This weak leader channel,
which is several metres in diameter, can come down to within 10 m
of the ground, before a capture discharge from the ground leads the
discharge to a certain point. Thus lightning can strike an object from
the side. In that case the area of attraction is not more than the area
with a radius corresponding to the antenna’s height. In our case, this
is about 350 m2. It was precisely this phenomenon, i.e. that lightning
can “strike” an object from the side, that puzzled the experts when
a house in Purfleet was struck by lightning in 1777. It struck the
house about 12 m from the ground, in spite of the fact that the house
had a lightning conductor at a height of 19.3 m (33). The protective
angle between the tip of the lightning conductor and the corner of
the house, where the lightning struck, was therefore 31°. We know
now, from experience with high-tension lines, that a protective angle
of 30° between the line’s earth wire and the phase leader is not suffi-
cient protection against direct lightning strokes (34).

The attraction area of the house was therefore not greater than
the area of a circle, the radius of which was the antenna’s height, i.e.
350 m2 From measurements with lightning counters (35) we deduce
for Leningrad (St Petersburg) an average of 40 lightning strokes per
100 km? in a region with about 12 lightning days per year. In this
connection account has been taken of recent experience with light-
ning counters (36). The probability of lightning striking an area of
350 m? is calculated to be 1.4X10™ and for a flash with a current
of at least 5000 A 1.25 X107 In other words, of 8coo buildings simi-
lar to the laboratory, one is struck each year by a lightning flash
with a current of at least 000 A. The chances of Richmann’s labora-
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tory being struck by lightning during that thunderstorm were about
1: 100,000, assuming 12 lightning days per year.

We shall now deal with the heat phenomenon in the laboratory.
The report relates that the iron wire in the apparatus began to glow
and then broke. This is a result of the heat impulse. Had the power
been greater, the wire would have been vaporized. We can conse-
quently estimate the heat impulse of the flash. In order to cause an
iron wire, 1.§ mm? in cross-section—an estimated figure—to glow
and break, a current heat impulse of about c.02 kAZs is necessary.
We have measured values at our disposal today: in the 287 kV Boul-
der transmission line in the U.S.A. current heat impulses in direct
lightning strokes have been measured for 20 years. This was done by
installing 8o towers fitted with lightning conductors which had cop-
per wires of different cross-sections connected in series, from o.§ mm?,
0.8 mm?2, etc. to 3.3 mm2 During these 20 years never more than
3 wires were destroyed, with a cross-section of 1.3 mm? at most. In
one case, 36,000 A were measured without the smallest wire being
destroyed. To do this, a current heat impulse of 0.02 kA% would be
required (37). The flash which struck Richmann, judging from this
experience, was relatively weak.

T he T heories of Nollet and Franklin.

Nollet (1700-1770) was a pupil of Dufay (1698-1739). In 1734
Dufay discovered the existence of two different kinds of electricity,
the electricity of glass and of resin. He advanced the first theory of
electrical phenomena: each neutral body had similar amounts of both
types of electricity, one of which could be removed by the friction
of certain bodies. Dufay showed that charged particles not only repel-
led one another but could also attract one another. Nollet evolved
a peculiar theory for the electrical phenomena he had investigated
experimentally. It must be understood that the French school was
still under the influence of Descartes (1596-1650), who had denied
the existence of an “empty interstellar space.” He had developed
the theory that interstellar space was filled with a “liquid,” which
carried along the planets swimming in its stream. A force acting at
a distance had no place in this theory. Nollet interpreted these electri-
cal phenomena as the result of two liquid streams flowing in opposite
directions, “effluence” and “affluence.” At certain points the streams
were “emitted” from an electrified body and at other points “flowed
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into” it. Nollet’s theory of electricity is founded on a hydrodynamic
hypothesis.

Franklin was not aware of Nollet’s theory when he developed his
own line of reasoning in 1747 and 1748. He confirmed the fact that
it was either an excess of a fluid which surrounds the body like an
electrical atmosphere or a deficit of this fluid. A person standing on
an insulated stool, who touches the rotating glass cylinder of the
electrical machine, loses some of his own electricity. At the same
time, another person, also standing on an insulated stool, can draw
some of the excess electricity from the glass cylinder. The electricity
does not originate as the result of friction. The electricity which
exists in every body is collected by friction. A body receives either
an excess—a plus state—or a deficit—a minus state. The gain and
the loss are concentrated on the two coatings on the Leyden jar. The
charge is in the glass of the jar and not in the coating. The plus state
of the fluid was demonstrated by Franklin in the following experi-
ment. The flame of a candle was “snuffed out” by a ball with a
positive charge, that is, the flame retreated from the ball. On the
other hand, the light from the sun was not influenced. Thus far
Franklin. It was many decades before the positive ions which arise
in chemical-combustion reactions were discovered.

A great step forward was made by Franklin’s discovery that the
rotating glass cylinder could produce both negative and positive
electricity, that the sum of plus and minus electricity was nil and
that the “seat” of the electricity in a glass condenser was in the glass
and not in the coating. Franklin’s theory had one weakness, however.
It was still inexplicable how two bodies with a deficit of the electric
fluid, i.e. negatively charged, could repel one another, and this con-
tinued to be a difficult problem for several decades. When, 7 years
later (in 1755), Klingenstierna reported on new electrical research
to the Royal Academy of Science (5), he followed Franklin’s line of
thought with his own experiments.He expressed himself very cau-
tiously as regarded the theory, and did not mention any names. He re-
ported the results of the experiments as follows: “This, I say, is all
that we know of this subject. ... But those who have gone further
and fancied themselves capable of finding out the further causes of
this have done no more than invented matter and movements, accord-
ing to their inclination and need, the reality of which matter and
movements they have not proved, nor can prove, other than by 51
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saying that they believe them to be necessary in order to explain the
phenomenon.” However, he did not accept Franklin’s positive and
negative electricity but called them excessive and defective, which,
he said, “expresses their nature more accurately.”

When Wilcke published Franklin’s letters in 1758 in German and
with his own notes (11), he took the initiative in disproving Nollet’s
view in opposition to Franklin—with one exception. This concerned
the repulsion of negatively charged bodies. In his essay on electrical
experiments with phosphorus (10, p. 99), Wilcke says in this con-
nection: “Nollet’s ingenious ideas of a simultaneously out- and in-
flowing materia are more appropriate to these and other experi-
ments.”

In 1763 Bergman, at the same time as but independently of Wilcke,
discovered that negative electricity shows outflowing phenomena
similar to positive electricity. “A severe blow to Franklin’s theory.
We have now to recognize two sorts of electrical substances, which
each show exactly the same effects.”

We have discussed Nollet’s and Franklin’s theories, in order to
show that it took a relatively long time to clarify and explain the
electrical phenomena and that there was considerable opposition to
overcome, before lightning conductors could be installed in Europe.

T orbern Bergman versus the Abbé Nollet.

In the year that Torbern Bergman gave his lecture (1764) there
were no lightning conductors in France, Germany or Scandinavia.
In England there were two or three. Nollet’s view was that a light-
ning conductor, a simple iron rod, could not possibly carry away the
powerful flow of electrical materia from very extensive clouds, which
might cover whole towns. In the 7th letter in his book Lettres sur
Pélectricité (38), published in 1753, Nollet writes on this subject and
asks: “Can we protect ourselves from a flood of water by installing
a suction pipe at the edge of the water? If no more than pointed
pieces of metal are needed to carry away the lightning, why are our
towers and churches not spared?”

The answer to this question is the main content of Bergman’s
lecture. When Nollet put these rhetorical questions in 1753, only one
lightning conductor had been installed in Philadelphia. This was on
Franklin’s house. After this there were many others in America. The
first experiences with lightning conductors became known about
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Lightning protection for a large building.
Proposal by Torbern Bergman (1764), the
first sketches of lightning conductors ever to

be published.

A
-
F
D —

H
Lightning protection for a church.
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1760. But in Europe they were still marking time. Nollet’s views (39),
which he presented in the same year that Bergman gave his lecture,
were shared by many: “Lightning conductors may attract lightning.
Let it thunder and lighten and let us ignore it, just as we ignore the
rain.”

In his lecture Bergman says: “A scientist strives to understand the
work of Nature. But with our insufficient talents as scientists, we
do not hit upon the truth all at once. We must content ourselves with
tracking it down, enveloped in considerable darkness, which leads
us to make new mistakes and errors. By diligent examination, we may
at length, little by little, peel off the thickest layers, but we seldom
get the core quite free, so that finally we have to be satisfied with
a little incomplete knowledge.”

Bergman said that what had decided the theme of his lecture was
the recently proposed measures against the damage caused by light-
ning manifested in blinding flashes, dreadful thunder, smashed walls,
burning churches, ships ravaged by fire, misleading compasses, shat-
tered trees, animals struck dead and “fallen” friends. The electrical
materia in the clouds can only be judged by its effects, namely, light-
ning, thunder and strokes. The glare of the lightning and the noise
of the thunder may be intensified. Judgement only by observations
may lead to wrong conclusions. The danger is seldom as great as the
flashes and the thunder seem to indicate. The traces of the lightning
stroke are not at all different from the artificially created effects
in the laboratory. The relation between the manifestation of power
and the effects created in the laboratory are not so infinitely great
as we have believed up to now. The violence of the lightning flash
has its origin in rapidly expanding air, and the “most terrifying
force” is released in the evaporation of water. On the other hand,
metals conduct the lightning so quickly that the possibility of carry-
ing off the lightning gains “a considerable degree of likelihood.” If,
to use Nollet’s simile, water could be led off by suction pumps at the
same rate as metal points lead off electricity, then the floods of water
would do no damage. But we must not stop at logical conclusions
but seek proof in conclusive traces of lightning having been discharged
without doing damage!

Bergman further cites some observations of St Elmo’s fire without
the lightning strokes, as evidence of a harmless discharge from the
lightning cloud—a mistake which derives from Franklin’s first inter-
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pretation of his experiment in 1750 and his view of 1755, that light-
ning conductors have two functions, “to prevent and to conduct a
stroke” (32). If lightning strikes a house, then it always follows metal
as far as possible. Even a damp wall can act as a conductor. That
churches and castles with pointed towers are not spared is only a ques-
tion of conduction: there is no connection to ground. Richmann’s
fate serves to show that an earth connection was lacking.

In his lecture Bergman mentions Mariestad church, which had a
new roof and tower, both iron-plated, but not connected with each
other. The work on the building had not been completed. Bergman
visited the church in 1762, and gave his opinion on its protection.
Four days later, lightning hit the tower. The path of the lightning
was as Bergman had indicated: from the tower to the roof on the
inner side of the wall, which was newly plastered and damp, and
from the roof down to the ground on the damp, north side of the
church.

Before he demonstrates how safety against lightning can be achie-
ved, Bergman discusses the moral angle. “If the Lord of Nature had
created lightning to menace and punish the disobedient inhabitants
of the earth, this would be another matter. But it does not lighten
and thunder just when and where the greatest sins are being com-
mitted. . .. The Supreme Power, which, without any effort, can use
the whole of Nature to punish man, did not need to create thunder
in order to keep the inhabitants of the earth in check.” This reflects
the discussions about mankind’s right to protect itself. In the adden-
dum to his lecture Bergman mentions an American studying medi-
cine in Uppsala, Adam Kuhn, who told him how ministers in Ameri-
ca preached for and against lightning conductors. Those who de-
fended the moral sanction for protection quoted, amongst other
things, the Book of Proverbs, chapter XXII: “A prudent man fore-
seeth the evil, and hideth himself; but the simple pass on, and are
punished.” The importance of the religious and philosophic aspect
of protection against lightning is shown by, inter alia, an essay pub-
lished in Stuttgart by a priest, 10 years after Bergman’s lecture. In
this essay the priest mentions Bergman’s writings and uses the whole
Bible to offer relief from anxiety during a thunderstorm (40).

Before Bergman gives his instructions on protection against light-
ning—these are discussed later in a separate section—he states that
not anyone may concern himself with this matter but only an “ex-
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perienced Electricus.” Otherwise the danger may be greater than with
no lightning conductor. It is not simply a matter of setting up a poin-
ted iron rod and connecting a steel wire to the ground: the dimensions
must be correct. The main rule is that both the lightning “diverter”
and the “adverter” must be “ready, whatever side the lightning
chooses to come from,” a rule which was deduced from certain obser-
vations interpreted to mean that the earth could be electric and that
lightning could strike from the earth to an unelectrified cloud. The
explanation for this assumption is that the electrical properties of the
tourmaline had been discovered and this at the time aroused great
interest and made Bergman think that the ground could be electric
on the occasion of a lightning stroke. This view is the result of the
contemporary theory about the origin of lightning electricity, which
was discussed by Wilcke in a comprehensive account (41). The tour-
maline had stimulated Bergman to make special investigations, which
were completed and published two years later (42).

Towards the end of his lecture Bergman says: “Sciences without
application and benefit to the public at large may well, to some ex-
tent, come into their own and satisfy man’s thirst for knowledge.
But as long as only these sciences are carried on, men will seldom
gain the respect of society which they would otherwise deserve. The
greater part of a state is concerned with other things than the in-
crease of knowledge, and therefore regards everything as useless that
does not immediately benefit their occupation.”

T orbern Bergman’s Protective Measures for Buildings.

Bergman gives the following instructions: “At each end of the roof
ridge a flattened or round iron rod is to be erected, a few alns in
length (1 aln = 2 feet = 60 cm) and with a gilded tip and/or, if
desired, a metal sphere covered with spikes, so that they can absorb
or emit electricity in all directions. Several pumps empty or fill more
easily than one. In order to prevent rust, which has been found to
prevent the conduction of the electrical materia, have the tips gilded.
... The thickness of the lightning rod must be a decimal inch ( =
30 mm), gradually tapered and pointed. The tip of the rod need rise
only one or two feet above the highest part of the building. All metals
are suitable, but iron is preferable, in respect of both price and dura-
bility.”
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He then gives the following directions: “In the case of a metal
roof, all that is necessary is a metal connection with the earth. This
also applies to houses with a tiled roof, in which the ridge, corners
and footings are covered with metal. If there is no metal connection,
one must be installed. At least on the two diagonally opposite corners,
the building is to be covered with tinplate, which is to be connected
to the roof plates. Tinplate gutters are to be connected to the roof
plates. In this case, no special down conductors are required. All
the metal parts which are found on the exterior of the building must
be connected together.” In the case of big and high buildings, one
or more sharp points are to be installed in the corners of the eaves, for
the sake of safety. In churches and other “fair-sized buildings,” there
should be no lack of ornamentation consisting of tips or points.

“As earth wires, one or more iron pipes may be used; they are to
be connected to the rainpipes or the corners of the house. These pipes
are to be connected to the nearest source of water, a well, a dam or
a lake.” In order to emphasize the importance of these precautions,
Bergman adds that in these pipes “the lightning can be discharged
if the clouds are positive, and from these pipes sufficient ‘sedative’
materia may be obtained when the clouds are negative.”

In the addendum to his lecture Bergman gives more detailed in-
structions. He exemplifies the protective measures by several draw-
ings, which are, as far as I can gather, the first sketches of lightning
conductors ever to be published. As a roof conductor and as a down
conductor Bergman recommends tinplate. At a church “there must
be a strip of plating at least a quarter of an ell wide (= 14.8 cm)
down the tower (A, B) with several points (E) on the side away from
the nave (B, C).” The same points are shown in at E.

“On wooden roofs the procedure is the same, namely, covering
the ridge and the corners with tin plating. On turf roofs, one or two
convex, cylindrical halves must be placed, connected with the light-
ning rod and taken down to the earth conductor outside the house
by the shortest route.”

In the addendum Bergman gives some instructions for the earth
conductor. If the house has two down conductors, it is sufficient if
only one of them goes down into the damp earth and not into water.
In small houses, which are less exposed to lightning, it may be suffi-
cient if the earth wires go down only a few feet into the ground.

Bergman advises against conducting the “lightning materia” down
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into the cellar, as it could affect the wine or fermenting liquors. Pre-
sumably Bergman is here reproducing some observations made in
England (43). With this we leave Bergman’s instructions, which are
interesting in several respects.

As early as 1750 Franklin expressed the opinion that houses, chur-
ches and ships ought to be protected from lightning by rods with
gilded tips, which should be mounted on the highest points of these
exposed targets (3b, Letter V, Opinions and Conjectures, paragraph
20). In his Letter XII in 1753 he develops the hypothesis that “Poin-
ted rods erected on edifices may likewise often prevent a stroke” and
in 1755 he extends his views on lightning conductors in a letter to
D’Alibard in Paris: “Yet, whenever my opinion is examined in Euro-
pe, nothing is considered but the probability of these rods preventing
a stroke of explosion, which is only a part of the use I proposed for
them; and the other part, their conducting a stroke, which they may
happen not to prevent, seems to be totally forgotten, though of equal
importance and advantage.”

The possibility that a tip might possess a “mystic” property of
preventing a lightning stroke troubled the experts for many decades.
Independently of Franklin, P. Divisch had in 1754 built a “machina
meteorologica,” 40 m in height and with 216 needles for “de-electri-
fying” the cloud (32). It was not Franklin who recommended the
use of multiple tips or needles. These were in use in America before
1760. In Letter XXII an account is given of lightning hitting a house
in South Carolina which belonged to a Mr William Maine. The tip
of the lightning conductor was a three-pronged trident, each prong
about 17 cm long and equidistant from its neighbour.

Tips in every conceivable arrangement would protect against light-
ning. Lichtenberg’s suggestion, in 1775, of furnishing church towers
with tip arrangements and houses with lightning rods consisting of
different tips was the logical outcome of this superstition (44). W.
Snow Harris wrote in 1843 in a book which was widely read on
the ability of the tips to influence a stroke of lightning: “The evidence
of this action of pointed conductors in mitigating the fury of electri-
cal discharges is as complete as any evidence from experience can
be imagined” (45, p. 190). In Sweden gilded tips were used up to
the 1870s. The American regulations, Code for Protection against
Lightning, show, as late as 1959, the tips. These have only a psycho-
logical importance.
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It was a great mistake to transfer the results of laboratory experi-
ments with tips, which could neutralize electrically charged bodies,
to the lightning-cloud phenomenon. In the first place, the corona
current from the tip, which is seldom more than 10 ©A, is much too
small to be able to neutralize a cloud charge within a few minutes,
and moreover the space charges can only be neutralized by “mixing”
with an electrical carrier of the opposite polarity. The pre-requisite
hydrodynamic conditions for this are absent. Outside atmospheric
electricity, there is scarcely another branch of physics which has per-
mitted, and continues to permit, discussions of states which are either
too weak by several orders of magnitude to produce the alleged phe-
nomena or have been measured with errors of a whole order of
magnitude.

Bergman’s instructions differ in many respects from Franklin’s
advice. Franklin states: “The lightning rod must rise from 6 to 8
feet above the highest part of the building.” Bergman was of the
opinion that “one or two” feet were sufficient, an idea which corre-
sponds to modern views. In this respect Bergman was far ahead of
his time: in the middle of the 19th century lightning rods 2 to 4 m
long were recommended and in France 6 m or more. In Sweden it
was the practice, according to E. Edlung, to have lightning rods rising
several metres above the highest point of the building (46). Many
ugly lightning conductors on our buildings today bear witness to this
practice.

In America down conductors were used consisting of rods hooked
into one another, without satisfactory results. Franklin asserts that
“A rod in one continuous piece is preferable to one composed of links
or parts hooked together” (Letter XXII). Bergman avoids the diffi-
culty by recommending the tinplate used in building at that time and
confirms that “buildings with a tiled roof or with the ridge covered
with metal need no lightning rods and no special roof conductor.”
It is striking that this practical procedure of combining building
technique with physical knowledge should have been forgotten. I. A.
H. Reimarus, of Hamburg, is stated to be the inventor of this method
of protecting houses, which was used for many decades. He published
a comprehensive book on lightning in 1778 (47). Bergman recom-
mended the method of using tinplate for roof conductors and down
conductors in the words: “Plates and pipes should preferably be used
... because we have learned by experience that the same quantity of
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a material can absorb more electricity if the area is greater.” Reimarus
recommended strips of plating, partly with regard to the relatively
easy erection of the connected conductors and partly on the ground
that the greater area of the metal afforded better conduction.

Bergman’s method of protecting houses and churches shows his
independence in working out in theory and in practice the problems
at hand. In his proposal he did not adhere to Wilcke’s views either.
Wilcke put forward his views in 1758 in his notes on Franklin’s
letters (3¢, p. 318). He was of the opinion that attempts should be made
to turn “the whole building into a single conductor. . . . The lightning
flash should not come into the house without striking the conductor.
... A high rod with a single wire is not sufficient.” This proposal of
Wilcke’s—nowadays called Faraday’s cage—was not feasible. Berg-
man went his own way and did not follow him. About 120 years
later, no less a person than James Clerk Maxwell discussed the pro-
blem of protecting a building, independently of the earth conditions,
in which gunpowder production was carried on. “It is quite sufficient
to enclose the building with a network of good conducting substance”
(48). Naturally, Wilcke and Bergman did not have the same concep-
tion as Maxwell when he presented this proposal, which today is
regarded as quite correct. But the knowledge that they all had in
common was that the earth is not a metallic conductor.

We have already quoted earlier the formerly widespread view that
the earth could become electrically charged, and we shall complete
this with Bergman’s reference to a description by Maffei, which is
to be found in his essay on lightning published in 1749 and which
is one of the earliest discriptions of ball lightning in existence (49).
In 1713 Maffei was with a group of travellers in an “earth room”
(presumably a cellar) in the castle of Fosdinovo. “There they saw a
partly white and partly blue flame rising up from the floor; the
interior of the flame seemed to be in violent movement. After some
moments’ immobility ... the flame spread out, giving off a sighing
sound, limewash fell down from the roof and at the same moment
a dreadful crack was heard.”

It was many decades before it was realized what was essential and
what was inessential in research into atmospheric electricity.
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Bergman’s Addendum to His Lecture:

Dean Rhyzelius’ Brontologia.

We have already on several occasions quoted the opinions which
Bergman laid down in the above-mentioned extensive addendum.
Here he reproduces in 36 sections all the material which he had col-
lected over many years. Considerations of space do not allow us to
reproduce these notes in detail; we shall only quote some examples
which especially concern Sweden.

Bergman cites on many occasions a strange and unique book, the
Brontologia of Dean Rhyzelius (50), wich was published in 1721 and
which contains in its four parts:

(1) A description of thunder and lightning according to God’s
Word and other writings (29 pages);

(2) The Christian thoughts of God-fearing people (25 pages);

(3) An account of the most remarkable strokes of lightning and
other instances of great damage by fire from the year 1000 A.D. ...
in the Svea and Go6ta kingdoms (65 pages);

(4) A few prayers (6 pages);

An index with 157 names of devastated localities.

The book is dedicated to King Fredrik I and Queen Ulrika Eleo-
nora. The collection begins with some big fires (1008, Bjorko de-
stroyed by the Norwegian Olov Haraldson; 1187, Sigtuna destroyed
by the Estonians; 1252, the cathedral in Old Uppsala). The devasta-
tions caused by lightning begin with Stringnds Cathedral in 1291,
the Swedish navy’s difficulties with “storm, hail, thunder and light-
ning” in 1300 during the war with the Russians, and the fire in Stock-
holm in 1407, caused by a flash of lightning,in which over 400 people
died. From the middle of the 1§th century onwards the information
becomes more abundant: in 1464 Abo Cathedral and in the same
year Uppsala Cathedral, with its copper-covered tower and roof.
From 1660 onwards Rhyzelius has probably obtained all the reports
of great damage caused by lightning to churches. Bergman quotes
particularly the following statement by Rhyzelius:

(1) As regards the question of protecting ships against lightning,
there is the above-mentioned devastation of the Swedish fleet in 1300.
There is also the split mast on the ship in the Swedish fleet, which
in 1594 carried King Sigismund back to Poland after his coronation
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“Chapeau-paratonnerre” and “parapluie-paraton-
nerre”, according to a proposal by ]J. B. Dubourg
(Paris 1778).

This proposal, 14 years after Torbern Bergman’s,
was less suitable. Bergman warned against touch-
ing an umbrella.




Part of Osterldnggatan in Stockholm after a drawing by O. A. Manker (1865). The
“Stjernan” house is wvisible on the right. Stockholm Stadsmuseum.



The “Stjernan”
house struck by
lightning, after a
drawing by J.C.
Wilcke (1770).

Installation of a lightning conductor on Mariestad church, probably the first church in

Sweden with libtning protection. Sketch by ]. C. Wilcke (1786).
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in Uppsala. There is another example in the summer of 1715, when
some Russian marines, headed by the Tsar, were going aboard a newly
built ship, the “Narva,” near St Petersburg; lightning struck the ship,
which was on its way to attack Sweden with 6o cannon, 469 men
and 19 officers. The ship flew into the air. The Tsar was so badly
shaken that the attack was called off.

(2) Frequent strokes of lightning on high towers are illustrated
by some examples: Straingnds Cathedral, Grangidrde church in Dalar-
na, Abo church and Klara church in Stockholm were all struck four
times. But Bergman adds: “We see many high towers which have
never been struck by lightning.”

(3) The explosive effects of the lightning flash are exemplified
by smashed walls, for example, in 1630 at Strangnds Cathedral, in
1670 at Sunds church in Aland, in 1699 at Danmark church near
Uppsala and in 1702 at Visterds Cathedral.

Before we leave Rhyzelius’ Brontologia, we show a collection of
cases of lightning damage to churches during the 6o years from 1660
to 1720 and, as a comparison, the cases of damage to churches in
country villages in modern times. If we disregard less extensive da-
mage, which was relatively difficult for the chronicler to get hold
of, we get the following numbers of cases of damage, converted to
1o-year figures during the following periods:

Partly Lightning
burned DpEeyed Tosi conductors
1661-1720 3.2 1.3 4.5 Without
1933-1959 3.2 0.4 3.6 Without
0.4 0.8 1.2 With

The number of churches in the countryside has not changed es-
sentially over the past 300 years. The number of cases of damage
to churches with lightning conductors has not decreased as much
through lightning protection as one would have expected. This is a
result of the installation of electricity and the modernization of the
churches, which increase the risk of damage in lightning accidents

(51)-
Repeated Flashes.

Bergman gives many examples of the effect of lightning on living
things. Thus he mentions, for example, that Luther’s friend, Alexius,
died by a lightning stroke (Luther, who was accompanying him on

6/
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this occasion, was blown down by it. In his mortal fear he made his
promise to become a monk. This was on July 2, 1505.)

The flash may strike the same object repeatedly, a rare pheno-
menon that even today has not been sufficiently investigated. Berg-
man reports an item of news in a newspaper concerning a lightning
stroke on August 2, 1763, on a cattle shed near Visterds. We may
supplement this news item with the following statements from Inrikes
Tidningar of August 15, 1762. A fire broke out owing to a lightning
stroke during a violent thunderstorm. The farmer put the fire out.
However, the lightning struck the cattle shed again and killed two
bullocks, while the farmer was in the hayloft. Owing to the powerful
stroke, the fire flared up again. The farmer shouted to his 16-year-old
son to help him. The son ran to fetch more people but was killed
outright by a third stroke, not far from the burning cattle shed.

Such reports must be taken with a certain amount of reserve. News-
paper accounts of rare natural phenomena often turn out to be unre-
liable and incorrect. The modern view of the repetition of lightning
strokes on the same object can be assessed as follows. If the probability
is calculated on the basis of annual mean numbers of lightning strokes,
for example, 40 strokes per 100 km? the calculated probability will
be so small that the likelihood of the story told by Bergman will be
nil. If, however, we start from some observations of heat thunder-
storms with thunderclouds which spread very little in a horizontal
direction, we can proceed on the basis of a lightning density of about
20 flashes per km2. The attractive area of a building is greater, the
more powerful the cloud charges descending with the pre-discharges
of the stroke or, in other words, the greater the current strength
arising in the stroke. A cattle shed, 8 m high, may in these extreme
conditions have an attractive area of o.5 hectare. The probability of
a lightning stroke will then be about 9 %0 and of a repetition about
s 9/00. Now the question arises, to what extent the combustion gases,
which contain large quantities of positive ions, may influence the
lightning path; to this question there is no definitive answer. In a
calm a perceptible influence is conceivable. If the effective height of
the burning building is increased owing to these combustion gases,
the probability of a repetition of the lightning stroke will be increased.
Thus at a height of 30 m the probability of a repetition is about 1§ %b.
These probability figures may explain why such repetitions of a light-
ning stroke under certain relatively rare conditions seldom occur.
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Personal Protection against Lightning.

The fact that the boy was killed instantaneously by the lightning
stroke induced Bergman to make the following assertion. “To be
killed by lightning is moreover said to be the easiest of all ways of
dying. For one does not feel the least pain; in an instant all is over.”
He is of the same opinion as Franklin, who in Letter XVII of the
18th of March, 1755, writes: “Too great a charge might, indeed, kill
a man. It would certainly be the easiest of all deaths.” This view later
led to the invention of the electric chair as the method of inflicting
the death penalty in America.

In his lecture Bergman mentioned the following in connection
with the question of how one should protect oneself in the open air:
“Holding a sword or a little iron spike over one’s head is a sugges-
tion which is of no benefit but could well be harmful. For if the
lightning goes up or down through the sword, the person’s body be-
comes a conductor in the path of the electricity and that probably
for the last time.” He attacks a view which he maintains was ex-
pressed by Franklin, namely, that wet clothes should be a protection
against lightning. As an experiment Franklin had tried to kill a wet
rat by condenser discharges. However, the rat did not die. Bergman
states: “I am quite sure that Franklin has somehow or other gone
astray.” It is well known that fish die in a vessel containing water,
when an electric discharge is passed through the water.

In connection with the question of protection against thunder
rain, Bergman makes the following suggestion: an umbrella on an
iron shaft and with a point on the ferrule fastened in the ground.
“One should stand under it without touching the umbrella.” Should
the lightning strike the shaft, you will certainly be safe, but you will
receive such a shock from the powerful explosion that you will
tumble over.

A proposal concerning the same safety measure was put forward
14 years later by J. B. Dubourg, one of Franklin’s French friends,
who in 1773 at the age of 64 had translated Franklin’s Letters for
a third French edition (3d). Nollet had died three years before. The
resistance to lightning conductors had turned into a great interest in
protection against lightning. But Dubourg obviously lacked the intui-
tion as regards lightning phenomena which characterized Bergman’s
investigations. Dubourg’s proposal (52) to fit ladies” hats and gentle-
men’s umbrellas with lightning conductors was less suitable than
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Bergman’s. The latter, of course, gives an explicit warning against
touching the conducting shaft of the umbrella. If Dubourg’s device
were ever used, those who carried this “safety” device would in all
probability be injured by the flash.

An Example of Bergman’s Suggestions for Protective Measures.

Five years had passed since Bergman’s lecture and still no lightning
conductors had been installed. Then, on the 3oth of May, 1769,
lightning struck a house in Stockholm, only 150 m from where Wilcke
was living in the neighbourhood of the German Church, the tower
of which rose high above all the surrounding houses. The “Stjernan”
house in Osterldnggatan had been struck, in spite of the fact that it
was no higher than the neighbouring houses. Wilcke immediately
carried out a thorough investigation of all traces of the lightning and
published an account with a sketch in the Proceedings of the Royal
Academy of Science (52). Bergman made one addition, in which he
gave his opinion as to the damage caused by the lightning, with the
guidance of his earlier lecture. He gave his interpretation of the da-
mage and explained his attitude to some questions which had still not
been clarified.

The “Stjernan” house had several details in its construction which
Bergman had especially discussed in his lecture: plating over the roof
ridge and the gable, gutters and rainpipes, a skylight shutter with
plating and a horizontal plated cornice, which protected the lower
floor against rain. All these metal parts were not connected with each
other—a protective measure which could have been easily effected.
Wilcke carefully examined all the traces of the lightning, which fortu-
nately had not done much damage, interrogated all witnesses and
came to the following conclusions, which he discussed:

(1) The lightning strokes follow and seek out metal parts;

(2) Traces of lightning were found between unconnected metal
parts;

(3) Tinplating, according to Bergman’s suggestion, is of great
value;

(4) The value of high, pointed, iron lightning rods is debatable;

(5) Lightning does not strike the highest objects.

The last conclusion especially gave rise to some speculation. Ex-
perience in Stockholm showed that high church towers were not
specially exposed to lightning, for example, in the high-lying area
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in the south around St Katarina’s church low houses had been struck
but not the church. On Kungsholmen the lightning had struck Lake
Milaren and not houses on high ground, and in the harbour ships at
anchor had been damaged.

Torbern Bergman expresses his opinion, on the strength of this
investigation, on phenomena which until then had been unexplained:
the value of the lightning rod, the discharge to earth and the light-
ning path to earth. Does a point attract lightning to itself or not? All
measurements argue that a point decreases the force of a stroke. But
it is not necessary for a lightning rod on a house to be high. On the
other hand, high iron rods with sufficient conductivity can protect
the whole neighbourhood. According to Bergman, the fact that high
church towers do not do this is due to the lack of a metallic path to
earth in the spire. But a house is made safe if only all roof plates are
connected to each other and the down conductors run through them.
The earth wire does not always need to be taken down further than
the damp ground, if the house is built on fairly conductive ground.
And finally, the lightning path to earth creates a great many prob-
lems. “It is not easy and even often impossible to give an explanation
of why the stroke struck one point rather than others in the neigh-
bourhood” states Bergman and proposes several hypotheses, for
example, that rarefied, heated air, draughts and air currents might
affect the path of the lightning. It was more than 170 years before
these questions were cleared up, and it will certainly be a few decades
more before the interested general public accepts the physical facts.

The lightning phenomenon interests the public to a high degree.
Whether qualified or not, people busy themselves with lightning prob-
lems. One of these problems is how to influence the path of the light-
ning, and attempts are now being made to solve it with radio-active
substances (53). This is an example of completely wrong methods,
as the effect is much too weak, by several orders of magnitude. The
proposal would have been forgotten if business interests had not been
behind these radio-active lightning conductors.

Bergman did not draw up any proposals for providing buildings
with lightning conductors. As Professor of Chemistry from 1767
onwards, he had a new and large sphere of work, which totally
absorbed his energies. It is not absolutely certain when the first light-
ning conductor was set up in Sweden. According to a compilation of
records by Bergman, Stringnis Cathedral with its high tower was /1
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struck by lightning four times in almost soo years. Possibly this
cathedral was the first building to be fitted with a lightning con-
ductor. The first known sketch of a lightning-conductor installation
was made by Wilcke in 1786 in connection with an investigation
concerning the protection of the tower of Mariestad church. We
have already mentioned a lightning stroke on the church in 1762,
a few days after Bergman’s visit there. The damage then was very
slight and still did not lead to any safety measures being taken. It
was probably a quarter of a century before Mariestad church was
fitted with a lightning conductor.

Thus Torbern Bergman’s lecture did not have any immediate con-
sequences. It was several decades before lightning conductors were
installed to any great extent. Many prejudices and the conservatism
of the builders had to be overcome. The question of the economical
aspect of the matter cropped up. It was cheaper to insure a house
against fires caused by lightning than to pay instalments on a light-
ning conductor (32). But cultural treasures are invaluable and often
personal property is invaluable too. In that case finance plays a
smaller part and the psychological aspect appears. People have often
had lightning protectors installed to gain security in thunderstorms.
In this respect women’s fears in particular have been an important
factor. Television in rural districts has provided new impulses, for a
television antenna is, of course, a lightning conductor. New and fi-
nancially justifiable measures must be investigated (56). In the Swe-
dish countryside lightning conductors are being built today, 200 years
after Torbern Bergman’s lecture, at one-tenth of the cost of the tradi-
tional lightning conductors on the “Do-it-yourself” principle.
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Sven A Hansson

WALDEMAR JUNGNER
OCH JUNGNERACKUMULATORN

Om in Waldemar Jungner osedvanligt snabbt lyckades
tekniskt fullborda sin uppfinning av den alkaliska acku-
mulatorn och bringa den till praktisk anvindbarhet,
blev vigen till finansiell stadga och kommersiell fram-
ging sd mycket mera tSrnbestrodd.
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Sommaren 1888 arbetade Skara-gymnasisten Waldemar Jungner hos
sin farbror, som dgde en grynkvarn. Det var en torr sommar med
manga eldsvador, och den unge mannen satte sig att konstruera en
enkel brandalarmapparat, som han kallade Pyrofonen.

I det forsta utforandet var Pyrofonens funktion baserad pa skill-
naden 1 virmeutvidgningskoefficient mellan stavar av olika me-
taller. Denna konstruktion efterfoljdes snart av en anordning med
seriekopplade termoelement, bestdende av hoplédda jirn- och
koppartradar, varvid varannan l6dfog var isolerad genom omlind-
ning med yllegarn. Vid uppvarmning blev den sammanlagda spin-
ningen tillrdcklig for att en magnetnal skulle gora utslag och utlosa
en signal.

Den unge skolpojken blev snart 6verlupen med bestillningar, som
han utférde med hjilp av sina tva systrar. Lika snart kom emellertid
klagomdl — stromkallan for signalgivningen var nimligen torrbatte-
rier, vilka ritt snart blev utbrinda, sd att anordningen icke lingre
fungerade. Det var detta, har det sagts, som blev upprinnelsen till
Jungners kommande mangariga forsok att skapa en stromkalla, vilken
i bestindighet skulle vara overligsen torrbatterierna och blyacku-
mulatorn.

Sjdlv har Jungner i en intervju 1915 gett en annan forklaring till
att han kom att syssla med den alkaliska ackumulatorn. D3 han som
student varen 1890 reste till Uppsala passerade taget en av varfloden
svillande dlv, och Jungner kom »ofrivilligt att tinka pa all den energi
som rann bort utan gagn. Varfor da ej kunna tillgodogora sig all
denna kraft i stillet for att elda bort at krdkorna 95 %o av virme-
vardet 1 de dyra engelska stenkolen? Skulle man ej kunna konstruera
ett latt och transportabelt kraftmagasin, som efter laddning i vatten-
fallen kunde anvindas for tagets framdrivande?»

Den enda da kinda kraftgdmman, blyackumulatorn, ansdg Jung-
ner pd forhand vara ur rikningen. Elektrolytisk sonderdelning av
vatten 1 syre och vite och dessa bestandsdelars aterforening gav a
andra sidan principen till en ackumulator som kunde magasinera
rent fenomenala energikvantiteter. »Jag borjade att rikna, siger
Jungner, och fann, att di syre- och viteatomer forenades till vatten,
en energi utvecklades, tillricklig att lyfta samma atomer till en hojd
av mer dn halvannan svensk mil rakt upp i luften.» Det gillde bara
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att pa nagot sitt, kemiskt eller fysikaliskt, binda dessa dmnen 1 till-
rackliga kvantiteter. Att losningen 13g langt borta var Jungner pa
det klara med. »Men sjilva tankens enorma vidd och betydelse lik-
som ock den rimliga mdjligheten for dess realiserande gav mig sd
pass starkt intryck, att projektet senare ideligen kom tillbaka, trots
det jag varje gang var benigen att avfarda det som outforbart.»

Nog av, ett par ar senare borjade Jungner systematiskt undersoka
mojligheterna att konstruera en ackumulator med oforanderlig elek-
trolyt. Sedan han hade blivit 6vertygad om att en syra som elektrolyt
aldrig kunde fylla hans krav, borjade han systematiskt undersoka
vilka metaller som limpade sig for en elektrokemisk ackumulerings-
process 1 forbindelse med en alkalisk elektrolyt.

I ett foredrag i Svenska Teknologforeningen 190§ har Jungner
visat hur en sddan elektrolyt endast tjanstgor sasom ledare och icke
deltar i reaktionen. Vidare har de metaller som kan komma i fraga
vid en sadan process vdsentligt battre mekaniska egenskaper an bly.
I en alkalisk ackumulator kan darfor elektrolytmingden inskrin-
kas till ett minimum liksom dven, pd grund av sin hdllfasthet, elek-
troderna. En alkalisk ackumulator borde dirfor kunna 2 ett betyd-
ligt lattare och kompaktare utforande dn en blyackumulator. Genom
att kemiska bireaktioner icke forekommer blir den alkaliska acku-
mulatorn bade hallbar och okinslig for mekaniska och elektriska pa-
kanningar, och kan diarmed ges nidra nog obegrinsad livslingd.

Dessa tankar fick Jungner redan 1893, men samtidigt insdg han
att det var langt fran tanken till utforandet. I sina forsta forsok blan-
dade han olika metalloxider med grafit, rorde ut massan med utspadd
kalilut och packade in den i tygpdsar, ett forfaringssitt som dd var
gangse for elektroder i torrbatterier. Pasarna ersatte han sedermera
med smala kirl av tunn perforerad kopparplat; i ett 4nnu senare ut-
forande var massan hoppressad mellan tvd i kanterna sammansydda
metallndt. Detta forfarande patenterade Jungner 1896.

Vid utprovning av de metaller eller metalloxider som kunde limpa
sig for processen gick Jungner ytterst grundligt tillvdiga. Han prova-
de alla tinkbara kombinationer, och allt efter som forsoken fortgick
uppstillde han en alltmer komplett spinningskedja.

En biprodukt av dessa arbeten blev ett regenerativt primirelement,
bestiende av zink- och kopparoxidelektroder samt en gelatinerad
alkalisk elektrolyt; for exploateringen bildades Aktiebolaget Torr-
ackumulator. Ett batteri av denna typ, som drev en bat, forevisades
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pa Stockholmsutstillningen 1897. Svarigheter uppstod emellertid ge-
nom att zinkelektroden 16stes i elektrolyten.

Ytterligare undersokningar visade att manga fler metaller 4n zink
angreps av det vid processen frigjorda syret. Silunda var koppar
omdjlig att anvdnda som elektrod dirfor att den gick i 16sning, me-
dan jirn, vismut och kadmium &verdrogs med en oxidhinna som
gjorde elektroden ledande. Dessa svarigheter gjorde att Jungner nira
nog uppgav hoppet om att praktiskt kunna genomfora sin idé.

Emellertid beslot han for fullstindighetens skull genomfora en ge-
neralanalys over alla de metaller som stod honom till buds. Under
vintern 1897—1898 utférde han langtidsprov med anoder av pla-
tina, silver, vismut, kadmium, jarn, nickel etc. i en alkalisk elektro-
lyt. Efter tre manader visade det sig att alla dessa metaller hade un-
dergatt storre eller mindre forandringar, dock icke nickelelektroder-
na, som fortfarande var blanka och icke heller hade forlorat 1 vikt.

Han fortsatte dd forsoken med fornicklade metaller och fann att
aven ett mycket tunt nickellager var tillrackligt for att skydda varje
metall med blank yta. Sin upptickt kunde han emellertid icke paten-
tera, da tidigare patent pa alkaliska ackumulatorer omnamnde nickel
samtidigt med jirn och koppar, utan att uppfinnarna dock syntes ha
insett betydelsen av just nickelmetallen.

Jungner hade dven gjort forsok med silveroxider som depolarisa-
torer 1 samband med jirn-kopparkatoder. Kombinationen provades
sommaren 1899 av Svante Arrhenius, som med en sidan ackumulator
nadde en kapacitet av 40 Wh/kg. Arbetsspinningen var emellertid
lag 0,6—0,8 V.

Jungners forsta forsok med tillverkning av kadmiumelektroder
blev resultatlosa, dd kadmium i blandning med grafit forlorar en stor
del av sin verkningsformaga. Efter tragna forsok lyckades han emel-
lertid pa kemisk-elektrolytisk vag framstilla en pords kadmiumme-
tall med goda hallfasthetsegenskaper. Med en silver-kadmiumkom-
bination fick han en kapacitet av 40 Wh/kg vid en arbetsspanning av
1,1 V. Ett bilbatteri av denna typ provkordes 1900 med gott resultat
1 Stockholm. Bilen, av tidningarna kallad »det Jungnerska under-
djuret», genomférde dven en »rekordakning» till Norrkoping.

Silver ansdg Jungner emellertid vara for dyrt och kadmium alltfor
sillsynt. Han avsag darfor att ersdtta silver med nickel och kadmium
med jarn. I de bdda ovannimnda batterierna utgjordes ocksa en del
av den aktiva massan av nickelhydrat. (I dag har silver- och nickel-
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kadmiumackumulatorer fatt vidstrickt anvindning inom avancerad
elektronik och andra tillimpningar, dir den hoga kostnaden spelar
en underordnad roll.)

Under sina forsok med nickel i alkali hade Jungner funnit att me-
tallen, ehuru oléslig 1 starkare 16sning, dock uppvisade en viss 16slig-
het i en mycket utspidd l6sning. P4 nickelytan bildades ett nickel-
hydrat, som vid vidare oxidering i starkare lut visade sig vara mycket
aktivt. Denna tidigare okdnda syreforening av nickel visade sig vara
en ypperlig depolarisator, i synnerhet som nickelpldtens yta vid for-
mering i utspadd lut fick en svampartad struktur med tusenfaldigt
forstorad area. Ackumulatorer med nickelkatoder och pa liknande
satt behandlade jirn- och kadmiumanoder visade sig ha en kapacitet
av 12 Wh/kg.

For att oka kapaciteten atergick Jungner till den tidigare anord-
ningen med jirn- och nickelelektroder, varvid metalloxiderna blan-
dades med grafit och inpressades mellan perforerade platar, vars kan-
ter hopfalsades. Denna anordning gav en kapacitet av 22,5 Wh/kg
vid en total verkningsgrad av 5o °o. Under foredraget i Teknolog-
foreningen forevisade Jungner en ackumulator av denna konstruk-
tion. Den hade en kapacitet av 115 Ah vid en genomsnittsspanning
av 1,2 V; vikten var 5,9 kg med elektrolyt, och priset angavs icke
komma att dverstiga 27 kronor vid serietillverkning. Jungner trodde
sig emellertid genom en ny mekanisk konstruktion kunna na 30 Wh/
kg vid en verkningsgrad av ca 65 %b.

Sitt huvudpatent, lydande pd »primirt eller sekundirt elektriskt
element» (nr 10177), tog Jungner ut 11 mars 1899, och 1o maj r9oo
bildades Accumulator Aktiebolaget Jungner, 1 vars styrelse bl.a. in-
gick, utom Jungner, grosshandlare G A du Rietz, som var finansidren,
och ingenjor K Arvid Lundblad, vilken blev styrelsens ordférande.
Bolaget fick sitt huvudkontor pa Fredsgatan 19 i Stockholm. (I sam-
ma hus inflyttade hosten 1901 Zander & Ingestrom, som nagra ar
senare skulle komma att spela en avgérande roll i Jungnerbolagets
historia.)

I januari 1901 forhyrdes i Kneippbaden utanfor Norrkoping en
villa, dir den forsta tillverkningen skulle sittas i ging. Avtal traffa-
des med Belysnings AB Tomten om leverans av so hk genast, och
300 hk frin april samma ar. Man planerade emellertid att i ndrheten
uppfora en egen fabrik, och hade gjort upp med Ostergotlands Elek-
triska Kraft AB om leverans av hela 2 500 hk frdn Jakobslundsfallen. 81
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Av dessa planer blev emellertid intet, icke dirfor att fallen blev
utbyggda forst pa 1930-talet, utan dirfor att bolaget hade rikat i en
langvarig patenttvist med Thomas Edison, som tva ar efter Jungner
hade fatt ut patent pa en nickel-jirnackumulator.

Redan da stod det klart att Jungner otvivelaktigt hade prioritet
pa uppfinningen, men han kunde inte hivda sig mot Edisons ekono-
miska och tekniska resurser, och lyckades inte heller f4 Edisons pa-
tent ogiltigforklarat. Jungnerackumulatorn fick ocksd under de kom-
mande dren flerfaldig kdnning av konkurrensen med Edisonbolaget
pa savil den amerikanska som den europeiska marknaden — en kon-
kurrens som emellertid kom att utspela sig mera pa det kommersiella
an pa det tekniska planet, dir Jungnerackumulatorn utan tvekan var
overladgsen.

Patentprocessen tog hart pA Waldemar Jungners resurser i fraga
om bade tid och likviditet. De ekonomiska svarigheterna var redan
overmiktiga da fabriksvillan i Kneippbaden pa hosten 190§ brann
ner. Detta gav Jungner anledning att dverldta ackumulatorpatenten
at andra intressenter, och sjilv limnade han ackumulatorproblemen
for att syssla med andra uppfinningar.

Bland de uppgifter som brydde honom var problemet att omsitta
bransleenergi direkt i elkraft, alltsd den i dag s aktuella brinslecellen,
som han sokte 19sa genom oxidering av kol i element med nitrds sva-
velsyra. (Redan 1891 hade han varit inne pa utvinningen av salpeter-
syra genom luftforbranning.)

Ar 1917 patenterade han ett primirelement, om vars framtid han
hyste mycket stora férhoppningar, bl.a. for ordnande av landsbyg-
dens elbelysning. Den oférinderliga alkaliska elektrolyten utgjordes
av saltlake, anoden av zink, och katoden av en med tillhjilp av myc-
ket sma kvantiteter kopparoxid luftdepolariserad kolelektrod. Ele-
mentet fungerade pa sd sitt att kopparoxidens syre 6vergick till zin-
ken, som oxiderades, varefter kopparn upptog syre ur luften och
processen upprepades. Av elementens bestindsdelar var det endast
zinken som forbrukades; eftersom den erhdllna zinkoxiden genom
glodgning kunde 6verforas till zinkvitt, limnade emellertid elementet
ifran sig en virdefullare substans an den som tillf6rdes.

I den man en allmidnnare anvindning av Jungners primirelement
skulle gora zinkvittsmarknaden 6vermittad, riknade han med att
zinkoxiden alternativt skulle kunna reduceras till metallisk zink, var-
vid dock en forlust uppstod. Jungner framlade utforliga kalkyler for
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att visa ekonomin hos denna kombinerade elkraftalstring och zink-
beredning. Elementet vickte ocksd pd sin tid stort uppseende, men
alstringen av elkraft kom som bekant att f6lja helt andra vigar.

Visentlig bland Jungners senare arbeten var hans metod for sam-
tidig framstdllning av alkali och cement, som framlades 1912. Pro-
cessen gick ut pa att i ett elektrofilter avskilja det kali som med roken
avgar ur den sintrande cementmassan. Resultatet blev ett kalirikt pul-
ver — enligt prov i svenska fabriker innehallande upp till 30 %0 ka-
liumoxid — vilket kunde anvindas som godningsamne. For metodens
exploatering bildades AB Jungners Kali, som fick processen inford
1 en norsk cementfabrik. Denna ansag sig fa battre cementkvalitet
och en kolbesparing av 20—25 %, samtidigt som avsevirda mang-
der rdmassa, 43 ton per dag, dtervanns. Ar 1924 infordes processen
vid Slite Cementfabrik, dir 25—35 % kali kunde utvinnas.

Annu biéttre resultat ansdg Jungner att man skulle f3 om man i
stallet for lera som utgdngsimne anvinde kalirika bergarter, sisom
granit, gnejs och leptit. Forslaget motte emellertid avsevirt motstind
bland fackfolk, och processen rakade i glomska.

Forst vid slutet av sin levnad fick Waldemar Jungner offentligt
erkdnnande. Han valdes 1922 till ledamot av Ingeniorsvetenskaps-
akademien, och 1924 fick han Kemistsamfundets Oscar Carlson-me-
dalj i guld, som da utdelades for forsta gangen. For 6vrigt var han
en enstorig natur, som skydde allt offentligt upptridande, holl sig
undan 1 sitt musikrum pa dagarna och arbetade pa nitterna. Den 13
augusti 1924 dog han, §5 ar gammal.

Jungnerbolagets forsta dar

Efter fabriksbranden 190§ var Ackumulator AB Jungners stillning
prekdr. Bolaget hade ett aktiekapital pa 1 400 coo kronor, av vilka
endast 150 coo kronor var inbetalda kontant. Aktiemajoriteten lag
hos Jungner och hans kapitalsvaga vinner. For att 3 bolaget ur dess
finansiella dodlige och dessutom ge medel till igdngsittande av en
tillverkning fordrades en avsevird kapitalinsats, som de formdgnare
deldgarna var ovilliga att lamna, eftersom de pa grund av aktiekapi-
talets struktur anda skulle komma att stanna i minoritet.

Styrelsen hade dadrfor redan fore branden kommit till slutsatsen
att bolaget icke av egen kraft skulle kunna starta en tillverkning inom
landet, och att det 1 stillet vore fordelaktigare att silja patentlicenser.
Sommaren 1903 ingavs salunda till Overstathdllarimbetet stiftelse-
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urkund for Aktiebolaget Alkali-Ackumulator, med Zndamal att till-
verka och forsilja ackumulatorer i Sverige, Norge, Danmark och
Finland efter licens fran Jungnerbolaget. Bland stiftarna var Adolf
Berglund, disponent for ett tegelbruk utanfér Kneippbaden, Krister
Littorin, chef for Elektriska AB Magnets norrkopingsfilial, och An-
ton Odén, chef for Belysnings AB Tomten, som forsdg Kneippbaden
med elkraft.

Med sirskilt syfte att skapa intresse for inkdp av patentrittigheter
inom Skandinavien, Finland och Ryssland tillkallades dret dirpa Ro-
bert Dahlander, som var Jirnvigsstyrelsens sakkunnig for elektrisk
jarnvigsdrift, lektorn i elektrokemi vid Kungl. Tekniska Hogskolan
Wilhelm Palmaer och professorn i elektroteknik vid samma hogskola
Carl Wallin, for att avge utlitande om Jungnerackumulatorn och
dess kommersiella framtid.

De sakkunnigas slutsats blev att Jungnerackumulatorn icke syntes
kunna konkurrera med blyackumulatorn for stationdra batterier, men
att den i gengild vore limpligare an denna for minga andra dnda-
mil. Konstruktionen betecknades som i huvudsak fardig och prak-
tiskt anvindbar. En jimforelse med Edisonackumulatorn visade emel-
lertid att Edison, tack vare sina stora tekniska och ekonomiska resur-
ser, 13g fore i fraga om fabriksmissig tillverkning, samtidigt som Edi-
sonackumulatorn erbjod hogre kapacitet per viktsenhet och storre
urladdningsférmdga vid stora stromstyrkor. De sakkunniga ville
emellertid som sin bestimda asikt uttala »att det, under ledning av
skickliga personer och med tillrickliga ekonomiska resurser, icke
torde mota storre svarigheter att uppnd samma resultat som Edison
med afseende pd mekaniska anordningar och arbetsmetoder».

I prioritetsfragan ansdg de sakkunniga att Jungner utan tvivel lag
fore Edison i frdga om kombinationen nickeloxid-alkali-jarn. Edisons
patent lade icke heller ndgra nimnvirda hinder i vigen for tillverk-
ningen. A andra sidan skulle Jungners huvudpatent om of6rinderlig
elektrolyt kunna i vissa linder »atminstone tills vidare forhindra
fabrikation av Edisonackumulatorer».

For ett blivande tillverkningsbolag i Skandinavien och Ryssland
ansig de sakkunniga att ett kapital pa 600 ooo kronor vore erforder-
ligt. (For overldtelse av tillverkningsritten foreslogs en licensavgift
av 100 ooo kronor jamte en royalty av § %o pa forsdljningssumman.)
Vid en arlig tillverkning av 1 800 kWh berdknades bruttovinsten till
155 ooo kronor.
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I ett nytt utlitande juni 1905 atergavs resultatet av prov utforda
vid Tekniska Hogskolans materialprovningsanstalt, vilka visade att
ackumulatorns kapacitet var 21,5 Wh/kg, medelspanningen 1,2 V,
och verkningsgraden 5o /0. Kortslutningsprov samt sjalvurladdnings-
och héllbarhetsforsok gav de sakkunniga anledning uttala »att de
hittills utforda profven icke gifvit anledning till ndgot tvifvel an-
gaende ackumulatorns anvindbarhet, utan tvirtom ingifva goda for-
hoppningar om att den skall visa sig praktiskt virdefull». Ddremot
ansag sig de sakkunniga bora korrigera sina tidigare rantabilitetsbe-
rakningar, eftersom framstillningskostnaderna hade visat sig bli hog-
re in vad man hade antagit. Samma bruttovinst skulle emellertid
erhdllas om nettoforsiljningspriset hojdes fran 20 till 22,5 Ore per
wattimme.

I detta lige ingrep civilingenjor Axel Estelle, grundare 1893 av
Elektriska Provningsanstalten och sedan 1900 chef for Malmo El-
verk, vilken hade limnat vidsentliga bidrag till Jungnerackumula-
torns praktiska utveckling. Han pavisade hur mycket gynnsammare
for alla parter det vore om uppfinningen exploaterades av ett till-
verkande bolag, som sjilv exporterade ackumulatorn till de utlands-
marknader dir man nu tinkte silja enbart tillverkningsritter. For
att 16sa finansieringsfragan foreslog han att Ackumulator AB Jung-
ner skulle 6verldta sina tillgdngar och skulder till ett nybildat fore-
tag, vilket skulle ges sadan aktiestruktur att det kunde locka nya in-
tressenter som Estelle hade anskaffat.

Det nya bolaget skulle fa ett aktiekapital av 1 100 coo kronor, av
vilka §40 0oo kronor skulle som preferensaktiekapital satsas av de
nya intressenterna, medan dterstdende 560 ooo kronor skulle anvin-
das for att i forhdllandet tva nya aktier for fem gamla inlosa aktier-
na i det ildre bolaget. Estelle hade genomfort kalkyler for rantabili-
teten vid olika arlig omsattning hos det tinkta tillverkningsforetaget;
bl.a. hade han funnit att redan vid en si mattlig produktion som
10 ooo kWh, »motsvarande cirka 1 ooo ordinira droskbatterier om
aret», skulle uppstd en bruttovinst av ndra 1 Mkr; hdrigenom skulle
»alltid finnas medel till forfogande for att i stor utstrackning fort-
sitta experimenten for ackumulatorns forbéttrande och for tillverk-
ningskostnadernas nedbringande».

Forslaget behandlades vid ett sammantride pa Grand Hotel i
Stockholm den § september 1905 mellan det dldre bolagets styrelse-
ordférande Lundblad och de nya intressenterna. Dessa var ordforan-
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den 1 Riksgildskontoret Henrik Cavalli, goteborgskopmannen Gus-
taf Ekman, direktoren i de Lavals Angturbin Daniel Norrman, Asea-
chefen Sigfrid Edstrom, notarien i Generaltullstyrelsen Pontus Dah-
lander (syssling till Robert), samt Estelle. Forslaget antogs med smir-
re dndringar, och vid extra bolagsstimma med Ackumulator AB
Jungner den 3 oktober 1905 pa Hotel Continental i Stockholm be-
slots att 6verlata bolagets tillgadngar och skulder till ett nybildat bolag
med namnet Nya Ackumulator Aktiebolaget Jungner.

Detta bolag grundades 27 januari 1906, med site i Stockholm och
Estelle som verkstillande direktor. Styrelsen utgjordes for ovrigt av
Cavalli och Norrman, friherre Axel Lagerbielke och hovrittsradet
Johan Lagerbielke jamte deras svager godsigaren Carl Evers, samt
lasarettlikaren Wilhelm Hallin. Som 6veringenjor i bolaget anstall-
des civilingenjor Hilding Liibeck. Tillverkningen borjade i Stock-
holm, S:t Eriksgatan 21, men i slutet av 1909 inkoptes en fabriks-
fastighet i Fliseryd i Smaland.

Bolagets likviditet synes emellertid ha varit ytterst anstringd, till
foljd icke minst av den utdragna patentprocessen mot Edison i USA.
Norrman tridde da i forbindelse med civilingenjor Bengt Ingestrom,
vars firma Zander & Ingestrom var agent for de Laval och mot en-
samforsiljningsritten till Jungnerackumulatorn i Sverige limnade en
forskottslikvid pa 25 ooo kronor. Avtal hirom triffades att gilla
fran den 1 december 1909.

Zander & Ingestrom igdngsatte forsiljningen och hade fram till
september 1910 levererat batterier f6r sammanlagt 150 kWh kapa-
citet; dessutom fanns batterier for 50 kWh i bestillning. Batterierna
var huvudsakligen avsedda for traktionira andamil — ellok och el-
bilar samt tigbelysning for Statens Jarnvigar och privatbanor —
men dven stationira belysningsbatterier hade levererats, bl.a. till Prins
Carls villa pa Fridhem.

I september 1910 var emellertid rorelsekapitalet slut, bolaget hade
stora skulder och stod infér likvidation. Borgenirerna, vilka utom
Zander & Ingestrom frimst var styrelsemedlemmarna, Sverenskom
att ett nytt bolag skulle 6verta det gamla bolagets fabriker och pa-
tent. Fabriken bedomdes ha en arlig kapacitet av 1 ooo kWh, mot-
svarande 200 ooo kronors forsiljningsvarde, som borde kunna for-
dubblas genom anskaffning av maskiner for ytterligare 10 ooo kro-
nor. En rintabilitetsberakning visade att en tillverkning av 912 kWh/
ar skulle ge en nettovinst av 19 200 kronor efter avskrivningar. Med
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okad tillverkning skulle vinsten raskt stiga, fér att t.ex. nd 192 600
kronor vid en arlig tillverkning av 3 648 kWh.

Det nya bolaget, som fick namnet Svenska Ackumulator Aktie-
bolaget Jungner, grundades i december 1910 med site 1 Oskarshamn.
Bolaget fick ett aktiekapital av 957 900 kronor, av vilka 157 200
kronor i preferensaktier anvindes for att inlosa det dldre bolagets
inventarier och material, och 600 coo kronor i stamaktier for att
kopa patenten. Dessutom tecknades 200 700 i preferensaktier av bor-
gendrerna, delvis till kvittning av deras fordringar. Preferensaktierna
dgde foretradesrite till utdelning intill 8 °/o, och direfter terstiende
vinst skulle delas lika mellan preferens- och stamaktierna.

Zander & Ingestrom forband sig att kontant teckna 50 ooo kronor
i preferensaktier mot ett femarskontrakt pd generalagenturen for
Skandinavien, i fortsittning av sitt tidigare avtal med Nya Acku-
mulator AB Jungner. Vidare skulle Ingestrom och hans svager, civil-
ingenjor Robert Ameln, ingd som ledamdter i det nya bolagets sty-
relse, den sistnimnde som verkstillande direktor. Konstituerande sty-
relsesammantride holls den 6 december 1910. Till ordférande valdes
Norrman, som emellertid avled ndgra manader senare och efter-
traddes av vice ordforanden Axel Lagerbielke; 6vriga ledamoter var
Hallin, Evers och Ingestrom. Till verkstillande direktor utsigs
Ameln, som beviljades 6 coo kronor i fast 16n och 10 %o tantiem pa
nettovinsten, och dessutom fick »rittighet att anstilla kontorsbi-
trade».

Under forsta aret — det var 1911 — Zdgnade styrelsen sin upp-
mirksamhet huvudsakligen dt att f3 ordning i bolagets patentlige.
Icke behovliga patent sildes eller fick forfalla. Dessutom visade det
sig att nagon konflikt med Edisonpatentet icke behdvde uppstd si
linge som den negativa elektroden icke innehéll jairnmassa utan hu-
vudsakligen kadmium. Patentprocessen i USA lades darfor ned.

Det forsta verksamhetsdret levererades varor for 109 ooo kronor,
med en bruttovinst av 36 800 kronor; efter avdrag for omkostnader
och avskrivningar blev emellertid arets forlust 17 9oo kronor. Resul-
tatet ville styrelsen »dock icke anse nedsldende, s3 mycket mera som
det gangna drets arbete hufvudsakligen maste inriktas pa att fa acku-
mulatorn anpassad for praktiskt bruk och driftsiker. Glidjande nog
har arbetet dirvidlag kronts med framging och erkinnes Jungner-
ackumulatorn nu alltmint vara den bésta som kan erhillas.» Q1
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I juli 1912 konstaterade styrelsen att bolaget hade order innelig-
gande till och med november. Den 6kade omsittningen foranledde i
slutet av aret ett beslut att utbygga fabriken i Fliseryd for 20 ooo
kronor. Bolaget var da representerat i Skandinavien, Ryssland, T'ysk-
land, Belgien, England, Osterrike och Australien. Uppgorelse hade
traffats om licenstillverkning av Jungnerackumulatorn i Tyskland
och Belgien; genom att Jungnerbolaget fick delta i licenstagarens ma-
terialinkop erholls dessutom fordelar vid forsorjningen med kad-
miummetall.

Bruttobehillningen av rorelsen var under detta andra ar 72 8oo
kronor och nettovinsten 18 8oo kronor, varigenom den tidigare for-
lusten var balanserad. Waldemar Jungners uppfinning hade 4ntligen
kommit i hinder som formadde fora den till kommersiell framgang.

KALLOR

— Svenska Ackumulator AB Jungners arkiv

— Tekniska Museets arkiv

— Waldemar Jungners publicerade skrifter

— Civilingenjor Hans Hylanders anteckningar till AB Zander & Ingestroms historia.




Sven Klemming

PETER JERNSTEDT

— svensk uppfinnare och konstruktér av dangmaskins-

drivna fartyg i bérjan av 1800-talet

Forre marindirektoren Sven Klemming skildrar hur den
i Frankrike bosatte svenske uppfinnaren Peter Jernstedt
(1769—omkr. 1840) pd 1820-talet soker intressera sven-
ska myndigheter for sina dngbitskonstruktioner.
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I Sverige har engelsmannen Samuel Owens konstruktioner och for-
sok med dngmaskinsdrivna fartyg i Stockholm varit mest kinda.
Hans provturer pd Milaren med bdten Amphitrite 1817 och 1818
dro vilbekanta. Vad som diremot ar mindre kidnt dr att samtidigt
experimenterade i Paris en svensk »mekanikus» vid namn Peter Jern-
stedt med en dngbatstyp av en helt annan konstruktion. Skillnaden
mellan dessa konstruktioner var, att, di Owen arbetade med batar
forsedda med tva skovelhjul pa batens sidor, hade Jernstedts batar
ett enda (eller flera) skovelhjul med stillbara skovlar i batens mitt-
linje.

Angbéten var vid denna tidpunkt ingen nyhet. Redan 1777 hade
byggts ett litet lustfartyg av jarn vid Foss i Yorkshire, och 1787 ut-
forde firman Wilkinson & Witley i Shropshire for kanaltransporter
en bogserbit i blandad jiarn- och trikonstruktion. Ar 1818 framférde
firman Th. Wilson 1 Faskine, Skottland, en bat, kallad Vulcan, som
var helt av jirn, med bord av jirnplat och spant av stangjdrn. Baten
var ritad av Sir John Robertson, och ddtidens skeppsbyggare ansago
projektet helt onaturligt Aren 1813—14 byggdes i Clyde en liten bat
»a roues écossais» for trafik pA Thames. Det var den forsta dngbat
som passerade Engelska Kanalen till Frankrike. Samtidigt byggdes
en bat kallad Margery, av Denny & Brothers i Dumbarton, avsedd
att trafikera Seine. Den gick i storm 6ver fran England den 17 mars
1816 och kom till Le Havre pd 17 timmar. Den hade dd blivit dopt
till Elise och kopt av firman Andriel-Pajol et Cie. Vid denna tid-
punkt ridde stor konkurrens i Frankrike om patent, »Brevet d’inven-
tion», pa detta omrdde. En uppfinnare vid namn Claude de Jouffray
d’Abbans fick patent den 23 april 1816 med fortur fore Andriel-
Pajol och Robert Fulton. Denne Joffray byggde med understod av
greven av Artois en bat, Charles-Philippe, sjosatt 1816 1 Petit-Bercy
och avsedd for trafik pa Seine.

Det var otvivelaktigt livligt pa angbatsfronten i de nimnda lin-
derna vid denna tidpunkt, men det bor erinras om att detsamma var
forhallandet i Nordamerika.

Man finner att ar 1785 upvisade James Rumsay en dngbat pa
Potomac, 1786 John Fitch en sddan pd Delaware Bay och 1787 de-
monstrerade den sistnimnde en dngbdt med 8 knops fart och fram-
driven med propeller.
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Robert Symmington i England kom 1789 med en bat, som gjorde §
knop. Skovelhjulen hollo endast en kort tid och den finansierade
banken gav upp projektet. Men sd inte Symmington, ty vi finna att
han 1802 fick bygga en bogserbat med dubbelverkande angmaskin,
kopplad till ett skovelhjul, som var infillt i batens akter. Denna bat
hette Charlotte Dundas efter hustrun till Symmingtons nye forlagga-
re, Lord Dundas. Den gjorde 6 knops fart ensam och med tva pramar
pa slip 3,25 knop. Den fick dock sluta sina farder, emedan den
»storde vattenspegeln i kanalerna». Sedan blev det i England en paus
pa nagra ar.

I Amerika diremot framkom ar 1807 Clermont, som konstruerades
av Robert Fulton och var forsedd med en angmaskin fran Boulton
& Watt 1 Birmingham. Den hade tva skovelhjul och gjorde 5 knop.
Sedan blev det fart i Amerika pa batbyggeriet. Och i England bygg-
de Henry Bell i Glasgow tre batar, namligen Comet 1812, Elisabeth
1813 och Caledonia 1814. Den forsta gick i passagerartrafik mellan
Glasgow och Greenoak; om den sista sades att den gick i 6ppen sjo.

Fartygspropellrar fanns ju langt fore John Ericssons tid, och den
ovan nimnda idén att placera ett skovelhjul aktertill i batens mitt-
linje var ganska nira Jernstedts konstruktion.

Vem var nu denne Jernstedt? Peter Jernstedt var fodd den 26 mars
1769 1 Goteborgs Gustavi Domkyrkoforsamling som son till hand-
landen 1 Goteborg Jacob Jernstedt och hans hustru Anna Catharina
Staaf. Enligt Wilhelm Bergs »Genealogiska anteckningar om Gote-
borgsslikter» var fadern fodd 1731, fick burskap som handlande 1
Goteborg 1759, gjorde konkurs 1769, samma ar som sonen Peter
foddes. Jacob Jernstedt blev darefter handlande i Stromstad, dar han
avled 1780. Ankan torde sedan ha atervint till Goteborg, dir hon
stannade till sin dod 1789. Vid bouppteckningen, som forrittades
den 20 januari 1790, uppges sonen Peter vara bokhallare pd ett
svenskt kontor i Vistindien. Han hade en bror och fyra systrar, om
vilka inga data hittills kunnat erhallas.

Kyrkoboken med Svenska Evangeliska Lutherska forsamlingen i
Gustavia pa 6n S:t Barthélemy uppger, att ogifte bokhallaren Peter
Jernstedt, fodd den 26 mars 1769, ankom till forsamlingen den 20
januari 1789. Vilken utbildning han hade fatt for att bli anstilld som
bokhaillare dr icke kint, ej heller hur linge han kvarblev pd on. I
kommunionsforteckningen dro de vid kolonien anstillda upptagna i
rangordning, vilken var: officerare med fruar, likaren, adjutanten,
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pastorn, klockaren, sekreteraren och handelsmannen, bokhdllaren,
timmermannen, lotsen och vigmastaren, uppsyningsmannen, hand-
landen, supercargo, bodbetjint, matros, guldsmed, gesill, timmerman
och soldaterna.

Varfor han limnade tjansten pa S:t Barthélemy har icke sttt att
utrona. Anda till &r 1817 dro hans forehavanden okinda. Han hade
da flyttat till Dinant, hade blivit fransk medborgare och kallade sig
numera Pierre Jernstedt. Numera var han »mechanicus», utforde
konstruktionsarbeten for dngbdtar och fick den 20 november 1817
sitt forsta patent eller »Brevet d’importation de quince ans». Han
synes sedan ha dndrat bostad flera ganger, ty 1818 bodde han vid
Rue de Valois nr 4 1 Paris, 1820 vid Rue de Seine nr 31 i Paris och
1822 i Boulogne sur Mer.

Den beskrivning, som Jernstedt limnade till sin patentansdkan
den 20 november 1817 i Frankrike och till vilken fogats en princip-
ritning, foljer hir i dversittning.

2246

20 november 1817

Patent under 15 dr

for tillverkningsritt for en angbdt med en eller tvd kanaler i nederdelen, med
hjul med vertikala skovlar pd gingjirn placerade i det inre av biten.

For Herr Jernstedt, i Dinant (C6tes-du-Nord).

Angbadt med en enda kanal, i vilken roterar ett hjul, vars skovlar dro konstant
vertikala.

I denna bat, som synes i fig. 8, sidoprofil av fig. 1, i plan fig. 2, och i tvir-
snitt fig. 3, ar anbringad i hela bitens lingd en kanal a, som upptager bitens
mitt; denna bat dr dessutom utrustad med tva kolar och tva roder.

Skovlarnas utférande.

Skovlarnas mekanism, b, ir sisom fig. 4 visar speciellt i profil, utformad med
tvd hjul, ¢, det ena placerat hogre an det andra och férsett med jirntenar, e,
som dro fistade i kanterna nira yttre omkretsen av bdda hjulen. Férbindningen,
f, tjanar till att forena tva och tvd av dessa jirntenar pa det ena hjulet med
tenarna pa det andra hjulet. Tva jirnlinkar, i, monterade pd jirntenarna e,
omkring vilka de kunna vrida sig fritt och mottagande en jiarnpldt liknande
den man ser vid g; dessa platar utgora de aror eller skovlar pd det sammansatta
hjulet, ¢ d, som alltid hinga i vertikal stéllning.
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Betriffande dngmaskinen.

Denna maskin som fig. § visar i profil har 14 hk, den erbjuder som speciell
egenskap anvindning av tva cylindrar, varav den ena betjinas av angans ex-
pansiva kraft och den andra tjinar till uttdmning av den kondenserade dngan.
Dessa tva cylindrar dro placerade i rit vinkel, den ena i forhdllande till den
andra; denna placering nodvindiggor att det finns i dngpannan eller ovanpa
eller bredvid denna panna en reservoar for dngans mottagande. Denna reser-
voar skall vara forsedd med ventiler eller klaffar som hindra dngan fran att
kondensera, och den skall mdjliggora mottagandet av dngan fran den forsta
cylindern for att mata den andra cylindern, dd ventilerna dro stingda. Ang-
pannan dr forsedd med tva sikerhetsventiler; dess form 4r cylindrisk.

Medel att hindra baten fran att sjunka.

For att forhindra baten fran att sjunka, i hindelse av olyckshindelse eller
daligt vider, utrustas den med tomma eller endast med luft fyllda ror, och man
anvinder i denna konstruktion sd vitt mojligt kork och litta materialier. Figu-
rerna 6, 7 och 8 forestilla medelst vertikalt tvarsnitt en plan och ett transver-
salt tvirsnitt en dngbdt av 66 fots lingd, 16 fots bredd och s fots djup.

Observationer.

Overlagsenheten hos en dngbdt med kanal, varav hir givits beskrivning, be-
star i den fordel den erbjuder genom att kunna rora sig formedelst dnga mot
vind och vigor med mindre kraftférbrukning, mindre brinsle, mindre flodarm
och storre littmandvrering dn ndgon annan kind byggnadsform, och detta for-
utan ndgon utifrdn synlig mekanism. P4 en halv timme till sjoss kan man goéra
biten oberoende av sin &ngmaskin, ldta den bira mera segel in nigon annan
batkonstruktion, draga mindre vatten, navigera mer upp i vind och med storre
hastighet.

Patent pa fullindningar och tilligg av den 8 febr. 1819.
For angbdtar med flera kanaler undertill.

Dessa fullindningar bestd i anliggning av flera kanaler anbragta undertill i
hela batens lingd 1 stillet for en kanal samt i anbringandet av ett skovelhjul
1 varje kanal; bdten har da flera kélar och flera roder (beroende pd omstindig-
heterna), vilka placeras i bida ytterindarna pa biten samtidigt. Halva kanalen
eller kanalerna fyllas framtill, dd man vill begagna biten i en flod, i varje vat-
tendrag som foreter en stark strom, for att forhindra att strommen borttager
effekten fran det hjul, som ir placerat i varje kanal. I sddant fall erhdlla hjulen
tvirtom mera styrka och ge baten stdrre hastighet.

For att hindra béaten fran att sjunka anbringas kork mellan spanten och bord-
liggningen invindigt i konstruktionen liksom ock i invikningarna utvindigt.
Man kan ocksd placera flera hjul i samma kanal, det ena efter det andra. Nir
man vill begagna rodren, de forliga liksom de akterliga, stinger man de forst-
nimnda medelst en sprint i form av en gaffel for att hindra dem fran att rora
sig 4t nagondera sidan.
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De segel jag anvinder dro fyrkantiga och bdten har ej behov av att sla om
pa annan bog; men den kan alltid gd fram eller back lika bra under segel som
med dnga, dd man begagnar dngmaskinen.

Jernstedt uppvaktade vid samma tid Frankrikes Marinminister
med foljande skrivelse (i 6versdttning).

Till Marinministern.

Owerligsenheten hos den dngbit med »canal» for vilken dgaren, bosatt i
Paris, har fatt patent i Frankrike behover endast ddagaliggas genom féljande
pdpekanden.

Denna bat har den fordelen att drivas med dnga mot vinden och strommen
med minsta kraftatgang, mindre arbetskraft och storre litthet dn ndagon annan
hittills existerande bdtkonstruktion och detta utan utvindig mekanism. Pd en
halvtimme till havs kan man géra den oberoende av dngmaskinen, fa den att
bira mera segel dn ndgon annan konstruktion, rora upp mindre vatten och
navigera hogre upp i vind och med stérre hastighet.

Bewvis.

1) Genom den kanal, som dr placerad fran for till akter i bdtens mitt befinna
sig skovlarna i mitten av bdten och dro alltid i full kraftutveckling vare sig vid
sidvind eller i en upprord sjé till skillnad fran batar med skovelbjul pd sidorna,
som dro utsatta for stora ojimnbeter pd grund av skillnad i neddoppning i vatt-
net. Man ma betinka att i en stormig sj6 och vid sidvind och baten har slagsida,
arbeta skovelbjulen ojamnt och att ett av dem ibland dr belt och hallet ovanfor
vattnet och det andra befinner sig helt under vatten och utan att kunna arbeta.
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