B[O ST BLAIERIREINIENIG EIN

V1B NOEAIB

EN HISTORISK ATERBLICK

Oz»‘er!ngcrg’b’r BENGT SJOLIN

SARTRYCK UR “5%;@” Nr 3-4. 1954



ELLOKSTILLVERKNINGEN VID NOHAB

En historisk aterblick av éveringenjor BENcT SjOLIN

Den forsta antydan i Sverige till elektrisk jirn-
vagsdrift forekom ar 1885 vid en av Tekniska
Samfundet i G6teborg anordnad utstillning. Som
primus motor kan angivas ingenjorskonstellatio-
nen A. J. Atterberg och Davy Robertson, vilka
pa sin tid voro mycket verksamma pa det elektro-
tekniska omridet i Goteborg. Ar 1890 tillkom
Sveriges forsta elektriska jarnvig vid Boxholms
jarnbruk i Ostergdtland. Sparvidden var den
vanliga smalspdriga, 891 mm. Anliggningen
projekterades och utférdes av Asea. Eljirnvigen
nr 2 var ocksd bruksbana, nimligen fér Werm-
bohls Trimassefabrik. Aven denna jirnvig var
smalsparig. Loket var pa 5 hk. Strdmmen erholls
frin en generator, som drevs av en vattenturbin.
Landets forsta eljirnvig for persontrafik dppna-
des i maj 1895, da linjen Stockholm—Djursholm
togs i bruk. 4

Nydqvist & Holm tillverkade sitt forsta ellok
ir 1897. Det foljdes ar 1904 av ett andra lok av
samma typ som det forsta och liksom detta avsett
f£6r Wargons Aktiebolag for dess jirnvig mellan
bruket och Rdnnums station (numera Vargon)
pa U. V. H. J. Motorerna i dessa lok voro ut-
lindska. Det forstnimnda loket dr numera slo-
pat, men det andra gir alltjimt efter 50 ar i
trafik inom bruksomradet.

Ett tredje ellok tillverkade Nohab for Troll-
hitte Kanal- och Vattenverk, avsett for den
jirnvig, som anlades i samband med kraftstatio-
nens uppfdrande, for transport av grus och sand
frin grustaget vid Hajum till kraftverksbygget.
Det konstruerades i anslutning till de forut till
Vargon levererade loken. Loket var ett kontakt-
ledningslok f6r likstrom. Den elektriska utrust-

" Kanalverket”, ett av de férsta el-loken av Nobabs tillverk-
ning, levererar till Trollhitte Kanalverk. Pd bilden ar loket
i arbete vid byggandet av den nya kanalleden, som éppnades
1916. Loket sildes till Skoghallsverken 1915 och r fortfa-
rande i drift dar.

ningen var frin Asea. Den var den enklast tank-
bara och bestod egentligen endast av stromav-
tagare, kontroller och motorer. Motorerna voro
2 st. och hade en sammanlagd effekt av 40 hk.
Loket var 4-hjuligt med enkelaxeldrift. Loket
levererades 1907. Jirnvigen gick fran grusgro-
pen 4 den vig som dnnu finnes kvar efter den
nedlagda jirnvigen utmed gamla landsvigen
till Hijum. Ungefir vid nuvarande glassfabri-
ken gick den in i den skog som férut fanns dir
nu "diplomatstadens” villor ligga, korsade No-
habs jirnvig i nuvarande Drottninggatan, foljde
denna och Torggatan &ver ddvarande sving-
bron. Kanalverkets lok tillhér numera Udde-
holms Aktiebolag.

Ifrigavarande tre lok blev Nohabs elloksbi-
drag intill det stora elektrifieringsarbetet pabor-
jades i Sverige, ungefir 25 ar sedan Nohabs
forsta ellok levererats.

Forst ett lustrum in pa det nya seklet tog man
i Sverige pa allvar itu med frigan om elektrifie-
ring av jirnvagarna.

Forsoken med elektrisk jirnvigsdrift blevo
synnerligen omfattande. De pigingo under dren
1905—1907 pa Virtabanan och linjen Stock-
holm—Jirva under Gverinseende av byradirektor
Robert Dahlander. Sisom nirmaste ledare av
forsdken tjinstgjorde divarande elektroingenjo-
ren, sedermera byrichefen i Kungl. Jdrnvags-
styrelsen, Ivan Ofverholm. I den officiella be-
rittelsen om forsoken heter det om honom att
han “vid detta uppdrags fullgbrande nedlagt
synnerligen stor fortjinst”, ett hedersomnidmnan-
de som han under flera decennier direfter pa
mingahanda sitt befdst. Han var pionjiren, ny-
skaparen och verkstallaren, den obestridligt sak-
kunnige, som med utomordentlig skicklighet och
strilande framgdng sedermera ocksa genomfor-
de det svenska statsbaneniitets elektrifiering.

For provdriften anvindes tva olika elektriska
lok, det ena tvdaxligt, lok nr 1. Det andra tre-
axligt, lok nr 2. Det forstnimnda hade levererats
av Westinghouse Electric & Manufacturing Co.,
Pittsburg, PA, U. S. A. Det var s. k. huvloko-
motiv, Vardera av lokets axlar drevs av en tass-
lagerupphingd 150 hk motor. Hjuldiam. 1.040
mm och hjulbas 2.540 mm. Lokets vikt 24,1 ton,
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Vargiloket, Nobabs andra ellok,

dirav elutrustning 8.850 kg. Det treaxliga loket
levererades av Siemens-Schuckert Werke, Berlin.
Detta lok hade forarhytten i den ena dndan. Var
och en av de tre axlarna var forsedd med tass-
lagerupphingd 110 hk motor. Hjuldiam. 1.100
mm och den totala hjulbasen 4.000 mm. Lokets
vikt 35 ton, dirav elutrustning ca 12.600 kg.
Kontaktledningsspinningen var frin 6.000 till
20.000 volt och periodtalet 15 till 25. Av Asea
byggdes under forsokstiden ett ellok med 450 hk
motorstyrka, typ Z, med vilket ocksa forsok ut-
fordes. Vikt 52,2 ton, max. dragkraft 6.000 kg.,
max. hastighet 75 km/tim. Forsokslinjens lingd
var endast 13,5 km. Angkraftverket i Tomte-
boda, som tillkom f6r férsoken, hade en kapaci-
tet av 540 hk.

Sedan forsoken slutforts, gillde det omsitta
de goda erfarenheterna i praktisk jarnvigsdrift.
Efter 6vervigande av olika alternativ stannade
man slutligen for att forst elektrifiera riksgrins-
banan.

Den 23 juli 1910 uppgjordes kontrakt med
Asea och Siemens-Schuckert Werke i Berlin, som
gemensamt dtagit sig att utfora anliggningen
och leverera 15 ellok: 2 snilltagslok och 13 gods-
tagslok. Nohab hade redan 1908 paborjat pro-
jekteringen av ifragavarande lok, men lyckades
ej gora sig gillande i konkurrensen, utan bestill-
ningen gick till Falun.

De bida loktyperna dro sirskilt intressanta
ddrfor att man dd dnnu ej vagade sig pa kugg-
hjulsutvixling mellan motorer och drivhjul, utan
motorkraften maiste Overforas frin motorerna
genom vevstakar till en blindaxel och dirifrin
medelst koppelstinger, pa sitt som senare alltid
anvindes a koppelstangslok, till drivhjulen. Mo-
torerna maste dédrfor goras for relativt litet varv-

D-loket, i wrsprungligi wtseende. Nohabfoto.

tal, varfér de blevo mycket stora och maste
forliggas i korgen. Rotordiametern blev omkring
2 meter. De bdda snilltigsloken dro av typen
2-B-2 och kallades littra Pa. Godstagsloken, littra
Oab, iro dubbellok av typen 1-C+C-1. Den 19
januari 1915 igangsattes den elektriska driften
a bandelen Kiruna—Riksgrinsen. Den 12 mars
1920 pa linjen Kiruna—Gillivare och den 21
juni 1922 till Svartén (Luled).

Det dr klart, att det skulle vara av stor be-
tydelse for trafiken om dven Ofotenbanan blev
elektrifierad, da malmtransporten mellan Riks-
grinsen och Narvik i hog grad skulle underlit-
tas. Genom samverkan mellan svenska och
norska statsbanorna genomférdes denna elektri-
fiering, sa att driften kunde upptagas i juli 1923.
For de lok, som Norges Statsbanor skulle an-
skaffa, inlimnade dven Nohab férslag i samar-
bete med den schweiziska firman Oerlikon. Aven
denna gang utan framging. Vid ett senare till-
fille forekom ocksi samarbete med Luth &
Rosén.

For fullstindighetens skull bér omndmnas, att
Jarnvigsstyrelsen ar 1919 fran Tyskland "for
vinnande av tillgang till dar samlad erfarenhet”
inkdpte 2 st. B-B lokomotiv typ Oc med en effekt
av 1.000 hk, vikt 68 ton, max. dragkraft 16.000
kg och max. hastighet 60 km/tim. Direfter be-
stilldes fran Falun och Asea 10 godstigslok
litt. Od, med hjulstillningen 0-D-0 samt 2 st.
snilltagslok litt. Pb, dubbellok med hjulstill-
ningen 2-B+B-2. Litt. Od med en effekt av
1.130 hk, vikt 69 ton, max. dragkraft 19.000 kg
och max. hastighet 60 km/tim. Litt. Pb med en
effekt av 2.260 hk, vikt 123 ton, max. dragkraft
16.500 kg och max. hastighet 100 km /tim.

For Malmbanan bestilldes sedermera 11 st.




lok litt. Oe, vilka levererades av Motala i sam-
arbete med Siemens och AEG samt 10 st. litt. Of,
levererade av Falun och Asea. Dessa lok dro
dubbellok med hjulstillningen 1-C+C-1. Effekt
2.800 hk, vikt 127,8 ton, max. dragkraft 30.000
kg, max. hastighet 60 km /tim.

Samtliga typer Oc, Od, Pb och Oef iro kugg-
hjulsutvixlade koppelstaingslok med ett sken-
tryck 4 drivhjulen av ca 17 ton per axel.

Eldriften & Riksgrinsbanan betraktades vil av
de ansvariga narmast som praktisk forsoksdrift.
Anmirkningsvirt dr, att sex olika huvudtyper av
lok anskaffades med ett par varianter, sa att in-
alles inte mindre dn atta olika loktyper ingingo
i Riksgransbanans lokpark, som omfattade inal-
les 54 lok nir elektrifieringen var genomférd.
Aven hiiri kan spriras vissa trevande férsok, som
dock helt sikert limnade manga nyttiga erfaren-
heter, som kunde tillgodogéras vid den fortsatta
elektrifieringen av statsbanendtet. Jimt ett ar
sedan hela Riksgrinsbanan elektrifierats erholl
Jarnvigsstyrelsen den 15 juni 1923 efter riksda-
gens horande av Kungl. Maj:t i uppdrag att ut-
fora elektrifieringen av linjen Stockholm—
Goteborg.

Dirmed fingo elektrifieringsarbetena helt
andra proportioner in tidigare. For linjen Stock-
holm—Goteborg erfordrades t. ex. redan frin
borjan ett 50-tal linjelok och nagra vixellok.

Det skulle vara ellok for snilltags-, person-
tags-, lokaltags-, godstags- och vixlingstjinst.
Efter ingdende utredningar visade det sig, att en
enda loktyp borde kunna uppfylla alla de fram-
stillda kraven. Di emellertid linjeloken ej gdrna
kunde enmansbetjinas vid vixlingstjinst, erford-
rades en sirskild loktyp for detta dndamal. De
loktyper, som med hinsyn till dylika &vervigan-
den faststilldes, voro 1-C-1 lok, litt. D och
0-C-0 lok, litt. U.

De tidigare anskaffade loken hade tillver-
kats i samarbete mellan svenska och utlindska
firmor. Nir nu elektrifieringen pa allvar skulle
igdngsittas, var det ur manga synpunkter helt
naturligt ett nationellt intresse, att loktillverk-
ningen kunde anfértros dt svenska tillverkare.

Det gillde emellertid en jatteuppgift enligt
svenska forhallanden och inte nigon av lokfir-
morna hade tillrickligt stor kapacitet for att
ensam kunna klara erforderliga leveranser. Det
var ocksd utav betydande intresse om all tillging-
lig sakkunskap kunde samordnas for att elektri-
fieringsuppgiften skulle kunna l6sas pa ett ur
teknisk och ekonomisk synpunkt fullt tillfreds-

stallande sdtt. Den naturliga l6sningen blev
ddrfor, att de tre lokfirmorna sammansloto sig
for att gemensamt 16sa sin del av uppgiften, lik-
som den elektriska industrien konsoliderades
under Aseas ledning for att fa all sakkunskap
tillginglig.

Firmorna ingav gemensamt anbud a loken och
hade ocksa glddjen att emottaga bestéllningen 1
konkurrens med flera utlindska anbudsgivare.
Dirmed borjade pé allvar svensk konstruktion
och tillverkning av elektriska lok i samarbete
med Asea dels hos Nohab i Trollhittan, dels hos
AB Motala Verkstad och dels hos AB Svenska
Jarnviigsverkstiderna i Falun.

Konstruktionen av de bada loktyperna D och
U liksom alla senare av S. J. och E. J. bestillda
vixelstromslok, utom nagra med sparvagnsupp-
hingda motorer, ha sedan gjorts gemensamt av
de tre lokfirmorna i intimt samarbete med Asea
och Kungl. Jarnvigsstyrelsen resp. enskilda jirn-
vigar. Det kan viil ocksd utan forhivelse tillatas
det omdoémet, att detta samarbete varit till en
obestridlig fordel for bestillarna och helt sikert
varit en viktig forutsittning for den framging
som elektrifieringen i Sverige blivit ur bade tek-
nisk och ekonomisk synpunkt. Bestillningen
fordelades mellan de tre lokfirmorna. Asea sva-
rade for den elektriska utrustningen till samtliga
lok. Montaget av loken utfordes hos resp. lok-
firma i Trollhittan, Motala Verkstad eller Falun
och har si alltjimt sedan dess varit fallet. Senast
bestillda 65 lok litt. Da monteras dock i Falun,
under det att tillverkningen av delarna uppdelats
pi alla tre firmorna, som silunda tillverka resp.
delar for alla 65 loken.

Lok littra D utférdes till en borjan med tri-
korg. Se foto. Vid senare bestillningar ha loken
utforts med stilkorg och trikorgarna pi ildre
lok utbytas successivt mot stilkorgar. Vikten av
lok littra D med stalkorg dr ca 80 ton. Det har
en adhesionsvikt av 51 ton. Till en borjan var
effekten 4 dessa lok 1.660 hk men hdjdes sa
sminingom till 2.000 hk. Nu gdres motorer for
denna loktyp med 2.500 hk. Loktyperna anvin-
das bade for snilltags- och godstigstjinst, vilket
ir mojligt genom att kuggvixlarna for kraft-
overforingen mellan drivmotorerna och drivhju-
len utféras med olika utvixlingsférhallanden.
Max. hastigheten med godstigsvixeln dar 75
km/tim. For sndlltagsloken var max. hastigheten
forst 90 km/tim. men har sedermera okats till
100 km/tim. Ett lok har pd prov utférts for
120 km.



Statens Jarnvigars lok lirt. Ub.

Lok litt. U forekomma i tva varianter. De tre
forsta loken utfordes namligen med forarhytt i
ena indan av loket under det att Gvriga lok ut-
forts med forarhytten pd mitten och da beteck-
nats med litt. Ub. Denna loktyp har endast en
motor. Denna dr identisk med den motortyp, som
anvindes a litt. D, som dock har tvd motorer.
Litt. Ub har en vikt av ca 47 ton. Max. dragkraft
16.000 kg och max. hastighet 45 km /tim. Se foto.
Bida dessa lokomotivtyper, D och U, dro s. k.
koppelstangslokomotiv. Detta innebir, att mo-
torkraften, efter att i detta fall genom en kugg-
viixel ha dverforts till en blindaxel férsedd med
vevar, overfores genom koppelstinger till driv-
hjulen.

Lok litt. D behdll under en lang foljd av ar
sin suverdna stillning som den enda linjelok-
typen. Den forsta lokbestillningen hos Nohab
gjordes 1923 med leverans under aren 1925—
1926. Till och med 1936 hade hos Nohab be-
stallts 83 lok litt. D och 40 lok litt. U, vilka
samtliga voro slutlevererade med 1938 ars ut-
gang. I borjan av 1930-talet hade emellertid
ledande jirnvigsfolk inom landet borjat taga
intryck av nya signaler frin den elektriska lok-
industrien i Tyskland. Man hade dér borjat in-
fora enkelaxeldrivna lokomotiv, dvs. lok med
en motor for varje drivaxel. Nir det i borjan av
1930-talet bestimdes, att Goteborg—Boras Jirn-
vig skulle elektrifieras, beslutades, att loken
skulle utforas enkelaxeldrivna med kraftoverfo-
ring enligt Secherons system.

Det var 1934 som G. B. ]J. bestdllde 9 st. Bo-
Bo-lok hos Nohab. De levererades 1936. Loken
ha en vikt av 68 ton och en motoreffekt av
1.600 hk. De utférdes dels som snilltagslok, dels
som godstagslok genom anvindning av olika ut-
vixlingsférhallanden a kraftoverforingens kugg-
vixlar. Max. dragkraften dr resp. 13.000 kg och
16.000 kg samt max. hastigheten resp. 100 km/
tim. och 67,5 km/tim. Motala Verkstad tillver-
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GBJ-lok.

kade boggierna till loken. Dessa utfordes sa,
att lokramverket var upplagt pd boggiernas
centrumpannor, som vid den tiden var brukligt.
Denna konstruktion ir dock inte sirdeles dnda-
malsenlig, di fordonets ging litt blir orolig.
Vad G. B. ]J.-loken betriffar, sokte man mot-
verka en sidan tendens genom kraftigt verkande
aterstillningspendlar. Se foto.

Nir davarande Bergslagernas Jarnvagar skulle
elektrifieras, var fragan om koppelstangsdrift
kontra enkelaxeldrift mycket aktuell. For att
belysa frigan hade ett sammantride i Goteborg
under Tekniska Samfundets auspicier utlysts.
Det blev en mycket livlig 6verliggning med del-
tagare bl. a. fran B. J., S. J., Asea och lokfir-
morna.

Resultatet blev, att B. J. ar 1937 bestallde fyra
sndlltigslok med koppelstingsdrift. Det blev
S. J. lok litt. D ndgot modifierat. B. J:s lok in-
rittades ndmligen for en hastighet av 110 km/
tim. Korgen gjordes ocksa med Gvre gavelpartiet
lutande. Loken forsagos 1 likhet med jirnvigens
nyare anglok med kofingare.

Det kanske kan ha sitt intresse att i detta sam-
manhang nimna, att koppelstingerna med hin-
syn till den 6kade hastigheten blevo utforda av
speciellt material och gavos dessutom en speciell
form for att utan viktokning fa en lika stark
konstruktion som a de vanliga D-loken. Samma
princip hade ocksa tillimpats pa det S. J.-lok,
som forsoksvis utforts for 120 km hastighet. Det
kan synas som en 6verloppsgirning, da pikén-
ningen i varje fall ej blivit sdrskilt hog. Da detta
forhillande under senare tid blivit foremal for
en viss undran, kan det vara virt att hdr notera,
att fragan betriffande S. J.-loken understilldes
Kungl. Jarnvigsstyrelsen, varefter dess sirskilde
expertis foreskrev den sedermera anvinda kon-
struktionen bide vad material och form be-
triaffar.

Samtidigt med D-loken bestilldes ocksi tre



godstagslok av typ Bo-Bo med sparvagnsupp-
hingda motorer. Loken utfordes med alumi-
niumkorg for att kunna begrinsa vikten. Total-
vikten blev pa sa sitt 71 ton. Aluminiumkorgar-
na visade sig emellertid ur olika synpunkter
mindre lampliga. Efterfoljande tretton lok av
samma typ, som bestilldes under tiden 1941—
1943 for olika jarnvigar tillhérande Trafikfor-
valtningen Goteborg-Dalarne-Givle (G. D. G.),
utfordes darfor med stalkorg. Dirigenom 6kades
vikten till 73,2 ton och skentrycket per axel blev
18,3 ton, det storsta som nagonsin tillatits fore-
komma a ellok i Sverige.

Denna loktyp dr utrustad med 4 st. motorer
med en totaleffekt av 2.500 hk. Max. dragkraf-
ten dr 20.000 kg och max. hastigheten 80 km/
tim. Loktypen ér siregen bl. a. ocksd dirfor att
det inforts en elektrisk utjimningsanordning,
system Akerman, for att motverka den slirnings-
tendens, som forefinnes hos enkelaxeldrivna lok.
Systemets effekt blev nigot omstridd i fackman-
nakretsar och blev foremal for linga avhand-
lingar i Teknisk Tidskrift. Kvar star dock att den
tekniska ledningen vid B. J. hade den bestimda
uppfattningen, att systemet verkligen var till
nytta.

Dalslands Jirnvig bestillde samtidigt som
B. J. D-lok av den modifierade typen, vilka leve-
rerades frin Motala Verkstad.

Koppelstangsloken hade silunda i stort sett
havdat sig i konkurrensen med de enkelaxeldriv-
na loken dnnu 1937, dvs. i 15 ar sedan de forsta
D-loken efter ingaende studium av lokproblemet
konstruerades. Attackerna mot koppelstingslo-
ken fran vissa hill upphérde dock inte, trots att
B. J. for sin snilltagstjanst valt koppelstangslok.
Kanske man rent av kan sdga, att detta forhal-
lande dn mer framkallade kraftiga aktioner mot
koppelstangsloken.

Man menade, att de voro omoderna och en
for lingesedan Overgiven typ av alla jarnvigar
pa kontinenten.

Statsbaneelektrifieringens primus motor, f. d.
byrachefen Ofverholm, stod emellertid pa sin tid
emot alla stormar och hivdade, att D-lokstypen
var idealisk, ett verkligt standardlok. Det kunde
ocksa visas, att ingen annan typ dr si billig i
underhill. Men forkimparna f6r de nya idéerna
gavo sig inte. Nir generaldirektor Dahlbeck
1938 tilltradde sitt imbete efter GD Granholm,
tillsattes en kommitté, bestiende av ingenjorer
tillhorande K. J. S. med Ofverholm som ordf6-
rande, med uppdrag att studera nya lokomotiv-

konstruktioner och inkomma med forslag till ny
typ for S. J. (Inom parentes kan nimnas, att nir
elloken under ar 1923 skulle konstrueras, sindes
en studiedelegation med representanter for
K. J. S., Asea och lokfirmorna till kontinenten
for att studera ellokskonstruktioner.) Den typ,
som stilldes mot den gamla typen med koppel-
stangsdrift, var ett enkelaxeldrivet lok med
hilaxlar, dvs. som forut nimnts lok dir varje
drivaxel har sin sirskilda motor, di koppel-
stingsloken ddremot endast ha en eller tvd
motorer. Den visentliga skillnaden mellan kop-
pelstingslok och lok for enkelaxeldrift dr, att i
forra fallet drivhjulen dro forbundna med var-
andra med koppelstinger, i senare fallet diremot
inte. Argumenten for de olika konstruktionerna
kunna angivas silunda:

Koppelstangsdrift.

1. Koppelstingsloken kunna bittre utnyttja
adhesionsvikten, varigenom ca 20 % storre
dragkraft erhilles i dessa lok dn a enkel-
axeldrivna med samma adhesionsvikt.

2. Det finns inga lok, som ha sa lag underhills-
kostnad per km som de svenska koppelstings-
loken.

Koppelstangslok dro betydligt billigare in
lok med enkelaxeldrift.

(U S]

Och motsidan enkelaxeldrift.

1. Det ir onaturligt att 6verfora motorernas ro-
terande rorelse genom koppelstinger till en
ny roterande rorelse.

2. Genom koppelstingskrafternas averkan upp-
kommer betydande slitage, som foranleder
hoga underhallskostnader.

Slirningsrisken a enkelaxeldrivna lok 4ar inte
storre dn a koppelstangslok.

(G}

Den nimnda kommitténs arbete resulterade i
att S. J. beslutade sig for att anskaffa en ny typ
av snilltagslok med hjulstillningen 1-Do-1,
bendmnd litt. F, som ersittning for forutvarande
snalltigslok litt. D. Tre provlok bestilldes 1939
med olika utforande, sival betriffande den
mekaniska som den elektriska delen. De tre lok-
verkstiderna gjorde vardera ett lokomotiv. Se
foto.

Tyska Riksbanan hade tidigare 1-Do-1 lok.
Dessa lok voro forsedda med s. k. Kraussboggi,
vilket innebir, att ledarhjulet ir férbundet med
nirmaste drivhjul till en boggi, som kan vrida
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Bergslagernas Jarnvigs lok litr. O,

sig omkring en tapp. Genom att ifragavarande
lok maste ha utvindiga lager blir boggikonstruk-
tionen dn mer komplicerad in i vanliga fall.
Erfarenheter frin Tyskland gavo ocksi vid han-
den, att deras lok gick mycket daligt i banan.
D-loken ha en s. k. bisselboggi, som dr betydligt
enklare dn Kraussboggin. Lokfirmorna voro
redan frin borjan av den bestimda uppfatt-
ningen, att bisselboggin var att foredraga. Bada
typerna blevo emellertid utprovade. Att tva av
loken forsagos med Kraussboggi och endast ett
med bisselboggi ger beligg for att de storsta
forhoppningarna fran bestillarens sida knotos
vid Kraussboggin. Det visade sig emellertid sa
smaningom, att bisselboggin var Kraussboggin
betydligt 6verlidgsen, saisom lokkonstruktdrerna
hade hivdat, och samtliga lok av litt. F, som
ddrefter bestillts, ha utférts med bisselboggi.

Ett annat konstruktionsproblem, som ocksa
dryftades ritt mycket pa sin tid, var frigan om
loken skulle utforas med 2- eller 3-punktsupp-
hingning av fjidersystemet. Aven i detta fall
hade lokfirmorna en annan uppfattning in be-
stillaren. Lokkonstruktérerna menade nimligen
med ritta, att eftersom ett lok med 3-punkts-
upphingning ér statiskt obestimbart, kan man
icke veta, vilka skentryck man far for de olika
hjulparen. I detta fall var det si mycket mera
oldgligt, som skentrycket under inga férhillan-
den fick 6verskrida det maximala skentryck som
faststillts, nimligen 17,3 ton per axel. De lok
av denna typ, som sedermera bestillts, ha ocksa
utforts med 2-punktsupphingning.

Den lokomotivtyp, som framgick sasom en
syntes av alla férs6k och erfarenheter som gjorts
med forsoksloken, maste betecknas som ett
ganska fornamligt lokomotiv. Loket har, som
redan niamnts, hjulstdllningen 1-Do-1, dvs. att
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Riksgrinsbanans (S]) lok litr. M. Nohabfoto.

4 axlar dro drivaxlar, och att loket har ett
ledarehjulpar fram och ett bak. Varje drivaxel
ir forsedd med en motor pa 875 hk. Loket har
alltsd en total effekt av 3.500 hk. Dess vikt ir
102 ton, adhesionsvikten 69,2 ton. Dess maximi-
hastighet dr 135 km per timme, en hastighet, som
dock tills vidare ej har kunnat utnyttjas, da pa
ingen av statsbanorna tillates en sa hog hastig-
het, utan endast max. 120 km/tim. Vardera
motorn dr upplagd i ramverket; kraften frin
dem overfores genom kuggvixel till en halaxel,
som omger den egentliga hjulaxeln. Fran denna
hilaxel 6verfores kraften genom sirskilda kraft-
overforingsorgan med fjadrar till drivhjulen.

Lok litt. F skall kunna framféra ett tig med
600 tons vagnvikt, motsvarande ett tagsitt med
15 st. stora boggivagnar med en hastighet av ca
120 km/tim. pa rak horisontell bana. Loken
levererades 1942. Det forsta provkordes frin
Motala Verkstad. Under firden intervjuade
Radiotjinst ett par representanter for leveran-
torerna och K. J. S. Taget ankom till Stockholm
ett par minuter fore kl. 19, och i eftermiddags-
nyheterna atergavs intervjun, som vi kunde av-
lyssna pa Grand Hotell i vintan pa provkdr-
ningsmiddagen.

Under aren 1945—1946 levererade Nohab
ytterligare 4 st. F-lok och 1949 3 st.

I mitten pa 1930-talet borjade K. J. S. anskaffa
en del Bo-Bo lok av en del olika typer, som be-
tecknades med grundlittrat H. Den forsta typen,
Ha, tillverkades av Asea med sparvagnsupp-
hingda motorer. Sedan kommo lok litt. Hb, som
utfordes av lokfirmorna, dven med sparvagns-
upphangda motorer. Nohab fick bestillning pa
7 st. dylika lok 1937, vilka levererades 1939.
Loken ha en totaleffekt av 1.600 hk. Vikten av
litt. Ha dr 49,4 ton och av litt. Hb 51,2 ton,



Dragkraften for bada typerna 11.000 kg och
max. hastigheten 70 resp. 80 km/tim.

Pia bada dessa loktyper, som konstruerats
av Asea, vilade lokets ramverk pa boggiens
centrumpannor. Detta idr en konstruktion som vi
pd Nohab opponerat oss emot redan nir det
gillde G. B. J.-loken. Vi kunde dé inte mot de
bestimmande vinna gehor for var uppfattning.
Sedan man emellertid vunnit erfarenheter med
Ha och Hb loken, som inte voro sirskilt upp-
muntrande nir det gillde boggikonstruktionen,
var det littare att tillimpa de av oss hivdade
konstruktionsprinciperna for de nya H-loken,
som tillkommo efter Hb-loken. Boggierna till
ifragavarande lok, Hc, Hd och Hg, utfordes
nimligen si att ramverket vilar pa sidostod i
boggierna och i centrum endast styres av
centrumtappen. Denna anordning, som forsta
gangen tillimpades pi B. J. Bo-Bo lok, ger loket
en betydligt lugnare gang.

Savil Hc- som Hg-loken ha sparvagnsupp-
hingda motorer under det att Hd-loken ha hil-
axelmotorer med kraftoverforing system Seche-
ron. Lok litt. Hc ha en total motoreffekt av
1.600 hk, en vikt av 59,8 ton, en max. dragkraft
av 13.000 kg och en max. hastighet av 80 km/
tim. Lok litt. Hd ha ocksd en totaleffekt av
1.600 hk men en vikt av 62,2 ton, en max. drag-
kraft av 15.000 kg och en max. hastighet av 80
km/tim. Lok litt. Hg ha en total motoreffekt av
1.760 hk, en totalvikt av 63,6 ton, en max. drag-
kraft av 16.000 kg och en max. hastighet av 80
km /tim.

Samtliga lok litt. H dro s. k. huvlok med
forarhytt pa mitten av loket. Nohab har tillver-
kat samtliga dessa typer utom litt. Ha. Hb-, Hc-
och Hd-lok ha endast levererats till S. J. Antalet
lok dr resp. 7, 6 och 4. Hg-lok ha levererats till
S.J., B. J. och S. D. J., inalles 27 st. under aren
1944—1945 och 1948.

Sirskilt virt att nimna betr. dessa Bo-Bo-lok
kan vara, att loken forsetts med tryckutjamnings-
anordningar si anordnade, att ndr skentrycken
minska, pa grund av dragkraftens inverkan,
skall en viss dterstillning av skentrycken intrada.

Ar 1942 bestillde K. J. S. hos Nohab 4 st. lok
litt. M, som levererades 1944. Det dr godstagslok
med 3-axliga boggier typ Co-Co, alltsa lok med
enkelaxeldrift, dvs. varje axel har en motor.
Denna loktyp projekterades ursprungligen (ér
1940) for Trafikaktiebolaget Gringesberg—
Oxelosunds Jiarnvigar, vilkas elektrifiering dock
den gangen blev uppskjuten. Motorerna dro

.

S. Jus sndlltigslok, lok litt. F. Nohabfoto.

upplagda i boggiramverken. Motorkraften Gver-
fores genom kuggvixel till en halaxel, som om-
ger den egentliga hjulaxeln. Frin denna halaxel
overfores kraften genom sirskilda kraftoverfd-
ringsorgan med fjadrar till drivhjulen, system
Secheron. Di varje motor har en effekt av 600
hk, ir lokets totaleffekt alltsa 3.600 hk. Loket
ir konstruerat for en max. hastighet av 80 km,
men det ir mojligt att kira 85 a 90. Dess vikt édr
102 ton och max. dragkraften 30.000 kg. Lok-
typen dr frimst avsedd att anvindas i godstig
och tunga persontig fér Norrlandstrafiken.

Lok litt. M skola pd Riksgrinsbanan kunna
framfora ett tag med malmvagnar om 2.000 tons
vikt med samma tidtabell som de dldre dubbel-
loken litt. Oef. Lok litt. M ha tillverkats av alla
tre lokfirmorna.

Sedan lok litt. M blivit utprovat ha vissa
onskemil om modifieringar framkommit, och
dessa ha genomforts f6r en bestillning, som slut-
levererades ar 1954. Boggierna ha konstruerats
av Nohab. Ovrigt konstruktionsarbete har ut-
forts av Motala och Falun. Loken ha tillverkats
i Falun.

Foljande mera betydande forindringar ha ge-
nomforts: Hjuldiametern har okats fran 1.100
till 1.300 mm. Boggiernas hjulbas har dndrats
fran 2.200 + 2.000 till 2.100 + 2.100 mm. Den
totala hjulbasen dr 11.800 mm i stillet f&r 12.000
mm. Lokets totalvikt ir ca 105 ton. Den totala
motoreffekten dr 4.500 hk, fordelad pa 6 mo-
torer. Motorerna ha fitt en modifierad konstruk-
tion. De dro fastskruvade i boggiramverken.
Max. dragkraften ar 33.000 kg och max. hastig-
heten 105 km/tim.

Aven denna modifierade M-lokstyp, som be-
tecknas med litt. Ma, har halaxelanordning men
med kraftoverforingsorgan, system Pennsylva-
nia. Det karakteristiska f6r detta system dr, att
de i kraftoverforingsorganen i allminhet an-
vinda stilfjidrarna utbytts mot gummikuddar.



Som framgar av det anférda, har Kungl. Jirn-
viigsstyrelsen, sedan fragan om enkelaxeldrivna
lok aktualiserades, bestillt en hel del olika typer
med enkelaxeldrift. Behovet av loktyper har
indé ej blivit fyllt. Det har narmast gillt att fa
fram ett lattviktslok av relativt stor kapacitet. En
sirskild utredning, 1948 ars lokkommitté, besta-
ende av S. J.-ingenjorer, tillsattes av K. J. S. for
att studera detta problem. Det visade sig emel-
lertid icke vara nigon litt uppgift att formulera
definitiva 6nskemal.

Lokfirmorna och idven Asea utarbetade var
for sig projekt till lattviktslok, s. k. rapidlok,
vilka forslag avlimnades den 3 mars 1949. Tiden
gick utan att forslagen foranledde nagra positiva
atgirder. Det var ocksid naturligt att general-
direktorsskiftet ar 1949, da generaldirektér Up-
mark eftertridde GD Dahlbeck, medférde nya
overviganden.

Statens Jarnvigar blev emellertid snart i behov
av snabb leverans av relativt ldtta lok ndrmast
f6r Ostkustbanan.

Diirvid mognade tanken att soka sin tillflykt
till den gamla beprévade D-lokstypen. Det visa-
de sig mojligt att, tack vare framstegen sarskilt
inom det elektrotekniska omradet, kunna ned-
bringa D-lokens vikt frin ca 80 ton till 75 ton.
K. J. S. bestillde ocksd dr 1950 ett antal lok av
modifierad D-typ med 15 tons skentryck. Dessa
lok ha samma hjulstillning, samma hjulbas, sam-
ma hjuldiameter som de ursprungliga D-loken.
Bland olikheterna kan foljande ndmnas: Lop-
hjulen ha rullager i stillet for glidlager, korgen
har konstruerats littare dn forut. Motorerna ha
fatt okad effekt. De ganska omfattande kon-
struktionsindringarna innebidra, att praktiskt
taget hela loket mist ritas om, varigenom inom
den gamla grundtypens ram en ny loktyp ska-
pats. Denna nya typ kallas litt. Da. Den dr dn
mer universell dn de foregiende D-loken. Den
har nimligen utforts, si att man blott genom
att flytta balansbultarna i de yttre fjiderbalan-
serna kan erhilla antingen 15 tons eller 17 tons
skentryck a drivhjulen. Lokets totalvikt dr 75
ton. Den totala motoreffekten dr 2.500 hk
(1.250 hk per motor). Max. dragkraften ir
16.000 resp. 18.000 kg, beroende pa om adhe-
sionsvikten dr 45 eller 51 ton. Max. hastigheten
dr 100 km/tim.

Som redan antytts dro ytterligare 65 lok av
Da-typen, nir detta skrives i oktober 1954, under
tillverkning hos firmorna enligt kontrakt med
K. J. S. av ar 1953. Pi dessa lok skola icke blott
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lagren for 16phjulen utan dven lagren for driv-
hjulpar, blindaxel och koppelstinger utforas
som rullager.

Aven i ett annat sammanhang har D-loktypens
indamalsenlighet hivdat sig under senare tid.
Det giller i fraga om ett 6kat dragkraftsbehov
for Riksgrinsbanan, beroende pi den forcerade
malmbrytning som beslutats. De nuvarande
malmloken Oef ha for liten kapacitet for de
stora malmtdg, som numera behdva framforas.
K. J. S. hade ifragasatt att bestilla nya mellan-
delar for Oe-loken for att hoja dessa loks kapa-
citet med 50 %. Den ursprungliga motoreffekten
dr 2.900 hk och skulle alltsi for ett tredubbellok
bli 4.350 hk.

Da det syntes olampligt att nybygga lok av en
sa relativt gammal typ, foreslogs frin Nohabs
sida att i stillet de 21 Oe-lok, som nu finnas,
dvs. 42 halvor, skulle sammanstillas till 14 st.
tredubbellok och att dirjimte skulle anskaffas
nodigt antal dubbellok med hjulstillningen
1-D+D-1, baserade pa D-lokstypen. Detta f6r-
slag accepterades av K. J. S, som ar 1951 be-
stillde en del Iok, och numera iro dessa lok i
trafik. De ha byggts enligt samma principer som
Da-loken och iro lika dessa utom diri att det
ena lophjulsparet ersittes med ett drivhjulspar
si att varje lokhalva blir 8-kopplad med ledare-
hjul. Motoreffekten blir totalt 5.000 hk, alltsi
ungefir 10 % mer dn  ett tredubbellok av typ
Oe. Denna nya loktyp, som erhallit litt. Dm, har
en totalvikt av 162,4 ton och en adhesionsvikt av
137,4 ton. Dragkraften dr max. 52.000 kg. Detta
dr Europarekord for ellok betr. storsta utnyttj-
bara dragkraft. Max. hastigheten 75 km/tim.
Hjulbasen av kopplade hjul for varje lokhalva
7.400 mm. Den totala hjulbasen ir 21.370 mm
och lingden 6ver buffertar 25.100 mm.

I denna artikel har forut nimnts, att Trafik-
aktiebolaget Gringesberg—Oxeldsunds Jarnvi-
gars elektrifiering planerades redan ar 1941. Be-
slut om jarnvigarnas elektrifiering fattades
emellertid forst ar 1951 sedan regering och

T. G. O. J:s lok typ Bt, nu under leverans. Nohabfoto.




Generaldirektér Upmark, SJ, vid maodellen av det nya Rapid-
loket (typ Ra).

riksdag medgivit, att jirnvigarna fortfarande fa
drivas i enskild regi, och att dess forstatligande
salunda ej skall foretagas. Nohab erhéll ar 1951
bestillning pa 11 st. Bo-Bo lok litt. Bt, vilka nu
iro under leverans. Loktypens huvuddimensio-
ner iro foljande:

Total effekt . .vnims « v 3.000 hk
Max. dragkraft .......... 20.000 kg
Max. hastighet ..ic oo e 100 km/tim.
Hjuldiameter ............ 1.300 mm
Boggihmlbas: i oo v v wnss 3.000 mm
Total hinlbas, .. . « o e o 10.800 mm
Langd over buffertar. .. ... 14.900 mm
TotalvikE o lics s = o ca 72 ton

Loken dro forsedda med samma motorer och
drivanordningar som S. J. nya Ma-lok. T.G.O.].
ha dven bestillt Ma-lok och Hg-lok i Falun
samt Ub-lok i Motala. Se foto.

De forslag till rapidlok, som limnats till
Kungl. Jarnvigsstyrelsen, aktualiserades somma-
ren 1952, di bestillning limnades till Nohab
och Asea pa 2 st. dylika lok, som erhillit litt.

Korgen till ett Rapidlok under tillverkning vid Nobab.
Nohabfoto.

Ra. Dessa rapidlok fa féljande huvuddimen-
sioner:

Totalickteke " 05" S0 3.000 hk
Max. dragkraft .......... 15.000 kg
Max. hastighet ... .. ..... 150 km/tim.
el diaegeters L 1.300 mm
Boggthjulbas ... L.l 2.900 mm
Tomliholbas o - oo ass 10.700 mm
Lingd over buffertar. .. ... 14.900 mm
Totalfvike - = s ca 624 ton

Loktypen ir avsedd for expresstag pa huvud-
linjer men dven for snabbgiende persontag pa
sekundirlinjer, vilket dr mojligt pa grund av det
relativt 1iga axeltrycket ca 15,6 ton. Loken iro
enkelaxeldrivna men ha icke hilaxlar, ehuru
motorerna liksom i dylika fall dro fast upplagda
i boggiramverket. Kraftoverforingen sker genom
tvirgidende kardanaxel till ett kugghjul pa varje
hjulpar. De bestillda loken dro att beteckna som
proviok. De utféras med tva olika boggikon-
struktioner for att fa ett sa allsidigt prov som
mojligt. Den ena boggitypen i enlighet med No-
habs forslag, den andra i enlighet med Aseas.
Det forsta loket beriknas bli klart f6r provkor-
ning i januari 1955. Se foto.

Till komplettering av de uppgifter, som lim-
nats betr. elloken, bor kanske tillfogas nagra
upplysningar berérande den elektriska sidan.
Svenska Statsbanornas elektrifieringshdt, liksom
de normalspiriga enskilda jirnvigarnas dr utfort
for en-fas vixelstrom med ca 15.000 volts spin-
ning och 1624 perioder. Sirskilt intressant dr,
att F, M och Ma-loken ha s. k. hogspinnings-
reglering, dvs. att den elektriska mandvreringen
sker pi transformatorns hdgspanningssida, dir
spinningen dr lika med kontaktledningsspin-
ningen, som sagt ca 15.000 volt.

Loken dro numera utrustade for s. k. finregle-
ring, vilket gor att en mjukare igingsittning er-
hilles. Detta medfor, att de ryckar eller stotar,
som ibland kinnas pa ett accelerande tag, eli-
minerats nir tigen framforas med lok forsedda
med finreglering.

Det dr nu 30 ar sedan elektrifieringen av det
svenska jiarnvagsndtet, fransett Riksgrinsbanan,
pa allvar piborjades. Under den forsta hilften
av denna tidrymd anskaffade K. J. S. endast tva
typer av ellok, nimligen litt. D och U. Dessa
typer ha dven pa senare tid tillverkats i sin ur-
sprungliga form. Fem D-lok levererades silunda
1942—1943 och 10 Ub-lok 1949—1950. Under
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den senare hilften av perioden har nio olika
typer tillkommit vid Statens Jirnvigar, fransett
fran enskilda jirnvigarna 6vertagna lok, nimli-
gen litt. Ha, Hb, Hc, Hd, Hg, F, M, Ma och Ra.
Samtliga baserade pa enkelaxeldriftprincipen,
vilken introducerades genom H-lokens inférande
under 1930-talet. Anmirkningsvirt nog synes
koppelstangsloken dock ej ha spelat ut sin roll.
Som av det anférda framgar, har D-lokstypen
alltjimt visat sig vara en utomordentligt inda-
malsenlig typ, som i sin moderniserade form
helt sikert kommer att visa sig lika palitlig som
den varit i sin dldre form.

Utrymmet har inte medgivit omnidmnande av
nigra egentliga detaljer. Dock bor nimnas, att
samtliga enkelaxeldrivna lok iro férsedda med
rullager a hjulaxlarna utom loken till G. B. J,,
som forsagos med glidlagerboxar.

Det kan ocksa vara av intresse att nimna, att
en gammal tanke nu skall omsittas i praktiken,
nimligen att utrusta koppelstinger med rull-
lager. Denna sak dryftades mycket allvarligt for
ungefir 15 ar sedan. Det giillde da fragan om
inte B. J:s lok litt. D skulle kunna forses med
rullager. S. K. F. vigade den gingen inte pitaga
sig ansvaret for en dylik dtgird. Tiden var inte
mogen. Men sedan en tid tillbaka ér ett D-lok
forsett med koppelstinger utrustade med rull-
lager.
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Lisaren har kanske observerat, att inte sisom
nir det gillde dnglokstillverkningen berittats
nigot om export av ellok. Anledningen hirtill
ir helt enkelt att nagon export ej forekommit.
Det betyder emellertid inte att utlandsmarkna-
den inte skulle ha bearbetats. I utlandet dr emel-
lertid oftast elektrifieringen baserad pa lik-
stromsprincipen. Vir specialisering pa enfaslok
har medfort, att vi i Sverige, nir det giller storre
likstromslok, ej med framgang kunnat hivda oss
i konkurrensen.

Under senare tid synes det svenska systemet
med en-fas vixelstrom dock omfattas med ett
visst intresse i skilda delar av virlden dven om
inga bestillningar kommit till stind.

For fullstindighetens skull bor dock tilliggas,
att Nohab for flera dr sedan levererat en stor del
detaljer for Ub-lok till Norge, och att Falun
under senare ar levererat flera kompletta Ub-lok
till Norge och dven till Polen. AB Motala Verk-
stad har dven under den senaste tiden levererat
tre malmtagslok litt. Dm till Norges Statsbanor.

Vad den framtida ellokstillverkningen betraf-
far, kan man endast hoppas, att den fond av
teknisk kunnighet, av foérnimlig arbetsskicklig-
het, av vardefull erfarenhet, som samlats, dven
i fortsittningen skall kunna goras fruktbringan-
de for Nohab och svensk lokindustri overhuvud-
taget till bitnad for land och folk.
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DRIFTSAKERHET — EKONOMI

Kdinnetecken for NOHAB:s

lokomotorer

Tekniska data

Dragkraft, max. ca 10.000 kg
Tjénstevikt vid fulla forrad 28.000 30,000 1 g
Axeltryck 14,000 15.000 1 g
Hastighetsomrade i vixl.-tj. 0—30 km/h

» » linjetj. 0--60 km/h

Drivmaskineriet - - - - - - -

Drivmaskineriet bestar av ett 400 hk
dieselaggregat av General Motors fabri-
kat (serie: 71). Kan idven levereras med
ligre effekter, alltefter behov. Fran mo-
torn overfores drivkraften till kon. vax-
lar pa drivaxlarna via en GM hydrau-
lisk vixel, en rikiningsvixellida och
kardanaxlar.

Driftsdkert och ekonomiskt

® Mojlighet att kora pa mycket liga

hastigheter under lingre tid
® Vilbyggd svensk standard

® Anvindbart i sdvil vixlings- som

linjetjénst
® Lattskott

Kort leveranstid

NOHAB:s nya lokomotor, utrustad med
GM:s dieselaggregal och hydrauliska
viaxel, kan . n. levereras med kort leve-
ranstid.

GM

GINIRAL MOTORS

DIESEL
POWER

¥ 7y o -
o e T, e s

NOHAB:s lokomotor, litt. Z63 till S)

Under 1957 levererades en bestillning pé ett an-
tal lokomotorer till SJ. Drivmaskineriet bestar av
ett 12-cylindrigt GM dieselaggregat.

NYDQVIST & HOLM AKTIEBOLAG

TROLLHATTAN

Telegramadress: NOHAB - Telefon: 180 00 - Telex: 52 84
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Dieselelektriska lok, litt. T4 till S]!

Sedan lang tid tillbaka pagar vid SJ en overging
till dieseldrift pi de bandelar. som inte iar elek-
trifierade. och har har man satt in rilsbuszar och
sma motorlok och pa senare tid iven stirre die-
sellok. Det dr for att skaffa sig erfarenhet for en
framtida dieselfiering av tdgtjinsten (gods- och
persontig) som SJ bestillde dessa storre linjelok.
Det fiorsta av de dieselelektriska lok, typ NOHAB-
GM, som SF bestallt frin NOHAB levererades i

mars i ar.

Samarbete med General Motors

NOHAD samarbetar sedan flera dr tillbaka med
General Motors 1 USA, da det giller produktion
av dieselelektriska Iok. GM, som idag utan tvekan
dr virldens storsta tillverkare av diesellok, leve-
rerade till NOHADB hela maskinanliggningen med
undantag av banmotorerna, som for Td-loken ir

tillverkade i Sverige. NOHAB svarar fir kon-

struktionen i dvrigt och star for leveransen 1 dess

helhet.

Tekniska data

I den frimre och storre huven dr hela maskin-
anliggningen placerad. Dieselmotorn dr en 12-
cyvlindrig, 2-takts V-motor, som vid 835 varv i
minuten utvecklar en effekt av 1,425 hk. Krali-
overforingen till hjulen sker elektriskt frin hu-
vudgeneratorn, som dir direkt kopplad till diesel-
motorn. Generatorn  lammar strom till de fyra
banmotorerna, tvi i varje hoggie. Relativt liga
axeltryek dr medgivna pi de linjer, dir loken
skall komma till anvindning och diirfor har vik-
ten fordelats pa sex axlar, tre i vardera boggien.
Lokets totalvikt @ir 84 ton. Maximihastigheten ir
105 km/h.

I den mindre huven finns et 160 kW diesel-

elekiriskt aggregat fir taguppviirmningen.

NYDQVIST & HOLM AKTIEBOLAG « TROLLHATTAN

Telefon: 12590 - Telex: 5284
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Foreword

In the beginning of 1954, Nydqgvist & Holm Aktie-
bolag supplied 4 diesel-electric locomotives type
NOHAB-GM to the Danish State Railways (DSB)
who, having used diesel-electric rail cars since the
late twenties, are well experienced in diesel-electric

operation.

The output of each of the 4 NOHAB-GM loco-
motives is 1500 HP which, according to American
practice, refers to the output delivered to the

main generator.

In order to establish the economy of the new loco-
motives (Danish designation "MY"), the DSB kept,
during one year, detailed accounts of the expenses
in operation for these locomotives, as well as for
four of DSB’s largest steam locomotives (Danish
designation "E").

Already after a few months, the comparison indi-
cated such extraordinary advantages for the diesel
locomotives, that another 20 NOHAB-GM loco-
motives were ordered, the output of which wiil
be somewhat higher, i.e. 1750 HP.



On the following pages, a translation of an article
published in September 1955 in "Vingehjulet”, the
official journal of the Danish State Railways, will
be found.

The article contains a comparison between one
year's operation costs for four diesel-electric
NOHAB-GM locomotives (MY-locomotives) and
four steam locomotives (E-locomotives).

The translation of this article is published with
the kind permission of the Danish State Railways
and this brochure reproduces the text and illustra-
tions of the original without additions or abbrevia-

tions.
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How do DSB’s MY-locomotives pay off?

BY E. RISBJERG THOMSEN

Since the time when, in 1954, the first four big
Diesel electric locomotives of type MY were put
into operation, these locomotives have formed a
remarkable feature of Danish railway traction and
they will do so, to an even greater extent, once the
further 22 locos now on order have been delivered
in 1956.

MY 1101—1104, which have been in service for well
over a year, have now covered a total distance of
more than one million kilometres — a rather im-
thanks to their
achievements, remarkable improvements were able

pressive performance — and

to be made on main line trains on important runs,
such as the »Nord-Express» and the »Nordpilens».
In June and July 1955 only, the locomotives ran
more than 180,000 km.

When the next 22 locomotives are delivered, they
will be put into service on the main lines on Sjal-
land, Falster, Fyn and Jylland, to haul DSB’s big-
gest and most important trains. They will improve
running times and transportation speed in a way
not experienced by DSB for many years.

What is expected from new locomotives is, however,
not only a higher train speed — although this in
itself presents economic advantages and renders
railways more competitive, compared with other
means of transportation — but also a direct saving
due to replacement of locomotives of older and less
appropriate types.

DSB calculated, from the beginning, that essential
savings would be rendered possible by the MY loco-

motives, and this was one of the reasons for their
purchase. But it was, of course, necessary to exer-
cise a certain caution and to obtain sufficient expe-
rience before an opinion could be formed as to the
actual size of the savings.

The question of the operating econocmy ol the new
locomotives was considered so important that it was
decided to keep a detailed account of their expenses
in operation. Thus a special account was drawn up
in the 2nd District and at the Central repair shops
at Aarhus for all expenses arising from the opera-
tion and maintenance of the four MY-locomotives,
in comparison with the corresponding expenses for
four steam locomotives litra E.

The experience gained with regard to operating
cconomy is considered of great importance not only
by DSB but also by the other European railways,
the MY 1101—1104 being the first big diesel loco-
motives of American type built in Europe and run-
ning on European lines. So the results obtained are
followed up with interest by the railways’ common
research organisation, O.R.E. (Office de Recherches
et d’Essais) in Utrecht.

A summary of the expenses over the period June
15th, 1954, until June 30th, 1955, has been made up
in the 2nd District, and is given below. In this
summary the expenses for the four MY-locomotives
which have covered a distance of 873,493 train kilo-
metres during this time are compared with those
for 4 E-locomotives which over the same pericd
covered 471,751 train kilometres,



The MY-type locomotive

Expenses for 4 MY-locomotives (Nos. 1101—1104),
compared with 4 E-locomotives (Nos. 964, 969, 991
and 992) over the period June 15th, 1954, to June
30th, 1955.

MY-locos E-locos
Locomotive performances
Train kilometres, total ........ 873 493 471751
Gross ton km in 1000,

TOLEL 5o wwm v vs 90 5000 Sa & s 384746 142814
Train km per loco per year .... 209638 113220
Gross ton km in 1000,

per loco per year .......... 92 339 34275
Average train weight in tons .. 440 303
Expenses in Danish Crs. per
1000 ton km
Fuel oil and coal (including

train heating) ........... ... 1.67 6.80
Lubricating oil . .............. 0.06 0.07
WaLET ¢ o v e 5 o 550 5 B0 comur 0.01 0.20
Locomotive personnel . ........ 0.71 1.99
Attendaniee ....oove v s oes e 0.13 0.30
Maintenance . ................ 0.19 0.75

Total 2570 10.11
Expenses in D.Crs. per train km
Fuel o0il and coal (including

train heating) ............. 0.74 2.06
Lubricating oil . .............. 0.03 0.02
WEALEE o oo s vibs 9§ 5505 W05+ see o 0.00 0.06
Locomotive personnel ........ 0.31 0.60
ALTENAENCE « « s wanw wm ¥ oy 23 0.05 0.09
Maintenance . ................ 0.09 0.23

Total 1.22 3.06

The E-type locomotive

The MY-locomotives, having a higher output than
the E-locomotives, have naturally been used for
trains requiring a greater tractive cffort as for
instance the Nordexpress (Northern Express) which
in the past was occasionally pulled by two steam
locomotives but is now hauled by one MY-locomo-
tive, with shorter running-time than before. The
MY-locomotives have also been used for express
freight trains between Fredericia and Aarhus, on
which it has been possible to increase the number
of cars, thus saving special trains and consequently
coal and locomotive and train personnel. The sum-
mary also shows that the average train weight
for the MY-locomotives has been 440 t, against 303
t for the E-locomotives.

The use of these figures as a basis for the compari-
son should not be considered unfair towards the
steam locomotives. The annual distance covered by
the E-locomotives corresponds roughly to the ave-
rage number of kilometres they were running
before the MY-locomotives were put into service:
whilst the distance covered by the MY-locomotives
must necessarily be greater, there being no time
lost for cleaning of fire-boxes, re-filling coal etc.
And it is a fact that the MY-locomotives haul 440
ton trains faster than the E-locomotives pull trains
of 303 tons.

The aggregate performance of the MY -locomotives,
expressed in 1000 gross ton km (i.e. work cor-
responding to transporting 1000 tons over a distance
of one kilometre) has been fixed for the period to
which the summary refers, at 384,746, whilst' the
corresponding figure for the E-locomotives is
142,814; and if the actual transport work performed
is to be taken as a basis for an examination of the
economic advantages, these figures provide a start-
ing off point,
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It appears from a comparison of the expenses for
the Diesel locomotives and the Steam locomotives
respectively, during the time to which the survey
refers, that the savings per 1000 gross ton km
amount to 7.34 Crowns, i.e. 7.34>384,764=—2.82
million Crs. which means about 678,000 Crs. per
year per locomotive.

In proportion to the purchasing-price of the MY
1101—1104, which was about 1,8 million Crowns
apiece, this represents an exceptionally high annual
saving, corresponding to about a 38 ¢ return on
the investment, and DSB could scarcely find any
other kind of investment yielding such a good re-
turn. It is of special importance that the essential
part of these savings is made on imported fuel and
thus represents a saving of foreign currency as
well.

Now the questions arise whether the economic
advantages obtained with the Diesel locomotives —
i. e. quite new locomotives — during the first year
of service can be studied in comparison with the
costs of Steam locomotives which, although in the
very hest state of repair, have an average age of
24 years; and also whether equal advantages can
be expected in the following years, as the Diesel
locomotives themselves get older.

To answer these questions it is necessary to exa-
mine the various items of the aggregate account
and to investigate in the first place how the most
important item in the budget, the fuel costs, are
likely to develop.

Here, matters stand as follows. Experience gained
in the United States, where a great number of the
same type of locomotives have been running for a
large number of years, shows, that the fuel con-
sumption of the Diesel locomotives does not in-
crease with their growing age, provided the main-
tenance schedule is conscientiously adhered to.
Such a schedule has been established by DSB and
is based partly on their own experience from many
vears of operating Diesel electric rolling stock,
partly on the experience gained in the United
States. Also in the case of DSB’s other Diesel elec-
tric rolling stock, such as for instance in the »Lyn»
trains, it has been proved that the fuel oil con-
sumption has hardly changed during the 20 years
of operation. If, thus, the fuel oil consumption can
be expected to remain unchanged, the decisive
factor, when estimating the future fuel economy
of Diesel electric locomotives compared with Steam
locomotives, will be the development of the prices
of fuel oil and coal.

Since it is getting more and more difficult to obtain
suitable coal for locomotives, the day is probably
not far off, when the demand of the railways for
coal will be met with difficulty and prices for coal
will increase accordingly. No corresponding price
increases are, however, anticipated for fuel oil for
Diesel locomotives. a certain
decline in prices has been noticed lately. Moreover,

On the contrary,

with new types of additives appearing in quick
succession on the market, it will be possible to use
oils of cheaper qualities. Tests with oils of such
qualities are now being carried out in the United
States; and DSB have also, for the best part of a
year, made tests
admixture of cheap oil and an additive. So far these
tests have given quite satisfactory results.

with railcars fueled with an

Furthermore it must be kept in mind that coal
prices are influenced by the rising freight rates to
a far greater extent than are the prices of fuel oil.
As a matter of fact, coal prices have today reached
such a level that, if we base our calculation on the
prices expected to be valid for coal and oils during
the next budget-year, the profit realized from lower
fuel costs for the MY-locomotives over the period
June 15, 1954, to June 30, 1955, will rise from about
Crs. 474,000 for each locomotive, to about Crs.
620,000, for the same performance, which will
increase the total of the savings to about Crs.
824,000.— per locomotive per year.

In respect to the other items in the account, it
should be noted that, apart from the general price
development, most of the expenses should remain
unchanged.

As to the item »Locomotive personnel», the MY-
locomotives will always be cheaper, being handled
by one man only, whilst two men are required for
the operation of a Steam locomotive. Neither will
there be any change with regard to the costs of
attendance which must invariably be higher for
Steam locomotives, with fire-boxes to be cleaned
and attended.

There remains, thus, the guestion of the main-
tenance costs. It can be asked whether comparison
between the new Diesel locomotives and the 24
yvears old Steam locomotives does not give a some-
and whether conditions
may not change after the Diesel locomotives have

what distorted picture,

been operating for some years.

To answer these questions the maintenance work
carried out over the period covered by the account
will have to be examined.
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The four Steam locomotives have been submitted
to 3 minor repairs (turning of wheels, inspection
of controls, brakes, etc.) in the Central repair shops
at Aarhus, at a cost of about Crs. 20,000.— each,
and this can be said to be a reasonable allotment
of this type of maintenance work in proportion to
the number of kilometres covered. No major re-
pairs have been carried out (essential work on
boiler, fire-box etc. is due every 4th and 5th year),
and there are thus actually no major repairs includ-
ed in the maintenance costs.

All of the MY-locomotives were inspected after
75,000 and 150,000 kilometres running, and the
wheels of all 4 locomotives were turned. But neither
in this case are any major repairs of engine, electric
equipment ete. included.

Well then, what do these major repairs imply?

DSB cannot, from their own experience, form an
opinion, whether the maintenance costs will in-
crease, once more extensive maintenance work
comes into the picture, such as inspection of Diesel
engine and main generator, etc. This work should
be carried out after 1.8 million kilometres running
— corresponding to about 9 years’ operation — and
in order to compare these expenses for the MY-
and the Steam locomotives it is necessary to turn

to information obtainable from other quarters.

Already before the MY-locomotives were put into
operation a very careful calculation had been made
as to the maintenance costs arising over a longer
period. This calculation was based upon the very
extensive experience gained in the United States
with the same type of locomotives (the prices of
material and labour having been altered to fit
conditions in Denmark).

The difference arrived at by these calculations bet-
ween the maintenance costs for MY-locomotives
and Steam locomotives has proved to correspond
quite closely to the difference in the costs per
kilometre actually obtained for the period June 15,
1954 to June 30, 1955.

There is no reason to doubt the reliability of the
calculations, since all experience hitherto gained
with the MY-locomotives in Denmark has con-
firmed that the maintenance periods ete. should
be the same here under our conditions as in the
United States. The same improvements have been
introduced into the locomotives as into the latest
models in the United States, resulting in longer life
of the various parts. It is thus also possible to have

8

a part repaired so as to be equal to a new one,
without any increase of maintenance or operation
costs after the repair. Summing up, it can therefore
be said that the same amount of savings can be
expected with regard to the maintenance costs of
the MY-locomotives in the years to come as is
indicated in the present account. Besides, deviations
in the maintenance accounts have, as a matter of
fact, only a minor influence over the total result.

Assuming, therefore, that the 4 Diesel locomotives
are run on the same schedule as for the period of
the account, the saving effected by them can be
expected to remain on a par with the saving
effected over that period, i. e. about Crs. 678,000.—
per locomotive per year. In fact the result will
become still more advantageous as the prices of
coal rise. In view of all this it is not surprising that
further locomotives of the same type were ordered
within so short of time of the first locomotives
having been put into operation.

Another factor in this decision was the fact that
a large number of Steam locomotives — the P-loco-
motives — required extensive repairs in order to be
kept in service. It was not considered expedient to
spend considerable amounts on these locomotives.
The Danish State Railways therefore welcomed the
decision of the authorities to appropriate means for
the purchase of — besides the two MY-locomotives
1201—1202 already on order with A/S Frichs, Aar-
hus a further 20 MY-locomotives Nos, 1105—
1124, of the same type as the first four, but with a
still higher output, namely 1750 HP instead of 1500
HP. (These statements of output are in accordance
with American practice: According to general
Furopean norms the output of the new MY-loco-
motives will be more than 2000 HP.) The main
contractor for the new locomotives is Nydgvist &
Holm AB, Trollhittan, with the Danish firms A/S
Frichs, Thomas B. Thrige and A/S Titan as sub-
contractors. The Diesel engines and some other
vital parts are supplied by General Motors, USA.

When setting out the economic results arrived at
with MY 1101—1104 it is natural to make some
reflections with regard to the savings that can be
expected, once all new Diesel locomotives now on
order are in service on DSB’s lines.

It has to be made clear at once that the remainder
can hardly be expected to offer the same economic
advantages as the first four. MY 1101—1104 were,
of course, used for trains for which the existing
means of {raction were insufficient and where con-
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ditions were therefore favourable for realizing the
best possible profit.

However, when preparing a schedule for the use of
the new locomotives, every possible care is taken
in order to arrive at the most favourable combina-
tion between the utilization of the Diesel and the
Steam locomotives. These endeavours will naturally
be continued as new locomotives are put into ser-
vice; they will be used not only for very fast trains
but also for all trains where their great tractive
effort can be fully utilized.

The fact that the locomotives are equally suitable
for different kinds of {rains, greatly facilitates the
establishment of rotating schedules. The design of
the locomotives enables them to pull express trains
with a train load of up to 500 tons at the same
speed as the »Lyn»-trains, whilst at the same time
they can be used for the heaviest freight trains.
Moreover, they combine speed and tractive effort
when large express freight trains are to be hauled.
This makes it possible to arrange transport in an
economic manner, scheduling a locomotive for a
return train soon after its arrival at a terminal.
Since no time need be lost through cleaning of fire-
boxes and other work required for Steam locomo-
tives, the locomotives can do service throughout
the 24 hours without any appreciable interruptions.
The plans already made out for the use of the
MY-locomotives on the main lines of the 2nd
District (Fyn and Jylland) show that the 12 MY-
locomotives which will be in service there after
the delivery of all MY-locomotives now on order
will do the work of 18 Steam locomotives, and it
can be expected that the Diesel locomotives in this
District will run an average mileage of 220,000 km
cach per year.

If the locomotives are adequately utilized according
to this plan, it can further be expected that they
will replace still more Steam locomotives; they will
haul larger trains than the locomotives previously
used, without increasing transport time, and will
thus make extra trains unnecessary.

Thus, it appears that these new locomotives can
actually be expected to do no less mileage service
than MY 1101—1104, and it can further be expected
that the average train weight pulled will approach
the train weight hauled by the first locomotives.

Of course it is not possible to foretell exactly how
transport work calculated in 1000 ton km covered,
will be transferred from Steam to Diesel operation
and how Steam and Diesel economy will compare
after the transfers.

As already mentioned, it can hardly be assumed
that the new locomotives will save the same amount
of transport work as the first four, the size and
speed of freight trains especially being limited by
local conditions. To arrive at a cautious estimate of
the savings attainable with the new locomotives, it
will therefore be best to start from the mileage
they are planned to cover.

As mentioned before, this mileage has already been
fixed, and, working on the experience gained from
MY 1101—1104 as well as on the probable prices
of coal and oil during the budget year to come, the
following savings per kilometre can be forecast for
the 16 Diesel locomotives in the 2nd District:

Fuel . ................ 1.78 Danish Crs.
Lubricating Oil ........ 0.01 » »
Water ................ 0.06 » »
Locomotive personnel .. 0.29 » »
Attendance . .......... 0.04 » »
Maintenance .......... 0.14 » »

Total saving per km 2.30

The total savings per locomotive per year can thus
be expected to be 2.30 < 220,000 about Crs.
500,000. A corresponding result can be expected for

the new locomotives to be introduced in the l1st
District. Compared with the price of the locomotives
now on order, i.e. 1.5 million Crs. each, the econo-
mic result of the purchase of the MY-locomotives
shows savings, amounting to 33 7 return per year
on the capital invested. This also is a satisfactory
investment.

It has already been pointed out that the above cal-
culation is based on a cautious estimate. In the first
place, the savings are calculated on a mileage basis,
which does not fully reflect the extent to which the
new locomotives can be expected to take over
transport work.

Secondly, a fair amount of long-term savings can
be anticipated, when more Diesel locomotives are
doing service and the number of workshops and
facilities required for Steam locomotives can be
(the periods the
running sheds being much longer for Diesel loco-

decreased between visits to
motives than for Steam locomotives). This circum-
stance has not been considered at all in the calcula-
tions, neither has consideration been paid to the
fact that with the MY-locomotives be
possible to do the same work with fewer but heavier

it will

trains and thus to save not only locomotive per-

9
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sonnel but also train personel and achieve several
other economies as well.

The experience gained with MY 1101—1104 has

shown that extremely good use can be made of the
potentialities of the new locomotives, resulting in

10

great overall saving, the speeding up of transport
of passengers and goods and the consequent in-
crease of DSB’s capacity to compete with other
means of transport. All efforts will now be con-
centrated on obtaining the same good results with
the new locomotives when they are put into service.
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Mounting the locomotive body

Steam generatar (centre of the picture)
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Placing the locomoetive body en the bogie

Diesel engine and generator
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MY-locomotive in NOHAB's assembling hall

MY-locomotive

on display in Copenhagen (1954)
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Dagens Nyheder
1811 54

24 locomotive giants will get
DSB going.

Jyllandsposten
8/8 _54

The new MY-locomotives
can render the "Lyn’-trains
(fast rail car trains) super-
fluous.

Jyllandsposten

28/7 55

22 new diesel-electric loco-
motives for DSB.

Higher speed, increased trac-
tive effort and cheaper
operation will overthrow the
time table.

Horsens Folkeblad
13/8 —55

Next summer the express
trains will run still faster.

Berlingske Tidende
88 54

DSB  will receive 20 new
diesel locomotives within
twao years.

The old locomotives manu-
factured before 1914 shall
disappear,

Jydske Tidende

910 .55

An MY-locomotive contri-
buted to the success of a
Jutlandish special train.
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COST REDUCTIONS FOR

THE DANISH STATE RAILWAYS ATTAINED
WITH THE NOHAB-GM DIESEL-ELECTRIC
LOCOMOTIVES

On the following pages, a translation of an article,
published in June 1957 in »Vingehjulet», the official
journal of the Danish State Railways, will be
feund.

The translation, published with the kind permission
of the Danish State Railways, can be considered as
a supplement to the article, published in the same
journal in September 1955.

This brochure reproduces the text and illustra-
tions of the original without additions or abbreva-
tions.
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Cost reductions for the DSB attained with the MY-locomotives

By E. Risbjerg Thomsen

In earlier articles in »Vingehjulet», among others
that published on September 25th, 1955, certain in-
formation was given as to the cost reduction which
the Danish State Railways (DSB) have attained by
using the large Diesel locomotives of the MY-type.
This information was based on the experience
gained during the service of the first four MY-
locomotives, Nos. 1101—1104, which were taken
into operation in 1954,

In addition to the experience gathered with the
first four locomotives, we have now at our disposal
also the results covering the operation of the follow-
ing series of 20 MY-locomotives MY 1105—1124.
These were delivered during the period February
1956—November 1956. Naturally it is only now,
after all 24 locomotives have been put in service,
that the cost saving anticipated with regard to the
expenses for fuel begins to show its proper effect.
In the official monthly reports from the DSB it may
be seen by perusing the statisties for the months in
1957 for which results have been published that the
total fuel costs for the locomotives and the motor-
coaches have fallen with respect to the normal run
of costs for 1956. For example, it may be seen that
in February 1956 the fuel costs were 4.6 mil. Danish
crowns but that this cost fell to 4.1 mil. Danish
crowns in February 1957.

This has occurred in spite of the fact that the fuel
costs have increased for both coal and fuel oil and
that more transport work was carried out in 1957
than in 1956. This latter fact is apparent from the

index in the statistics which denotes the amount
of gross ton/kilometers performed which, for
example, was 621 mil. in February 1957, as com-
pared with 587 in February 1956. Furthermore, it
is interesting to see that simultaneously with the
increase of the transport work performed, expressed
in gross ton/kilometers, there has in relation
hereto been a decrease in the number of train kilo-
meters travelled, which for instance in February
1956 was 2.94 mil., as compared with 2.91 mil. in
February 1957.

The adoption of the 20 MY -locomotives which were
put into service after February 1956, replacing
steam locomotives has, in other words, resulted in
longer and fewer trains than previously. This is,
from an economical point of view, a desirable de-
velopment which, in spite of the increased fuel
prices, has contributed to a considerable reduction
in the total fuel cost of the State Railways.

At the same time the new locomotives have, as is
well known, made it possible to improve the train-
schedules, as a result of the greater speeds attained
by both the more important express trains and
the freight trains. To this must be added the savings
that were made even on other fronts besides that
of the fuel costs, as will be shown below.

Besides the summary information given in the
official monthly statistics, the DSB have internal

information which is much more detailed and
which contains interesting facts concerning the

performances of the new locomotives with regard
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Dead horses do no work

This drawing is taken from an American leaflet
which attempts to show why the Diesel locomotive
gives a higher power output and therefore a better
operational economy than the Steam locomotive. The
figures are rounded off so as to fit the drawing; but it

is obvious that with a smaller quantity of oil than coal
it is possible to develop greater power and efficiency,
and this is the primary explanation why, during a time
when costs are increasing, the MY-locomotives reduce
expenses to such an extent for the DSB.




to their operation and the favourable results which
have been obtained with them. It may be men-
tioned that statistics kept covering the last deliv-
ered 20 locomotives (MY 1105—1124) show that
these, from the moment they were put into opera-
tion in 1956 and up to June 1957 (an average

of 11 % months per locomotive, or barely one
years' operational service) have together used
approximately 13,000 tons of fuel oil and have

performed a total transport work of 2,000 mil. gross
ton kilometers.

This last figure shows what the 20 latest delivered
locomotives have achieved, since 2,000 mil. gross
ton kilometers corresponds to hauling a train with a
weight of 400 tons over a distance of 5 mil. kilo-
meters. Expressed in another way, each of the new
locomotives has, on an average during barely a
vear’s service, delivered an amount of power cor-
responding to that required for an express train
consisting of 11 coaches to go six times round the
world.

With the available statistics as a basis for the caleu-
lation of fuel consumption and price conditions for
coal and fuel oil, respectively, the fact may be de-
rived that the 20 locomotives, up to June 1st, 1957,
have attained a total reduction in coal consumption
of approximately 90,000 tons, which corresponds to
ten large coal ship loads. Converted to railway
trucks, it would correspond to a train set which
would stretch from Copenhagen through Roskilde
to Viby Sjaelland. The cost reduction, seen as the
difference between the coal costs saved and the
actual expenses for fuel oil, totals over the period
in question about 9.5 mil. Danish crowns. The sav-
ings which have been attained only with regard
to fuel costs will therefore imply a yearly reduction
of about half a mil. Danish crowns per locomotive,
for the locomotives MY 1105—1124,

In a similar way it appears from the accounts kept
for the first four MY-locomotives (1101—1104),
operating on the same routes as MY 1105—1124,
that from the time they were put into service in
the first half of 1954 and until June 1st, 1957, they
have consumed a total of 7,500 tons of fuel oil and
during this time performed 1,250 mil. gross ton
kilometers. The savings on the fuel budget alone
can thus be calculated to approximately 6 mil.
Danish crowns. These savings in fuel costs are par-
ticularly favourable as they reduce currency ex-
penditure.

It may be noted that the increase in fuel oil prices
which occurred as a result of the Suez crisis has
not resulted in a reduction in the saving since this
increase was entirely counterbalanced by the
simultaneous rise of the coal prices. Even a con-
siderable increase in the price of oil does not assert
itself in the budget in the same manner as increases
in coal prices, as an increase of 100 Danish crowns
per ton oil does not have a greater effect on the
fuel costs than an increase of coal prices of
approximately 15 Danish crowns per ton.

As has been mentioned in the article referred to
in »Vingehjulet» of September 25th, 1955, a special
book-keeping system for all expenses paid for

operational and maintenance costs of the four first
MY -locomotives, in comparison with the corresp-
onding expenses for the four steam locomotives,
was introduced from June 1st, 1954, in the Second
District and at the Central Workshops at Aarhus.
This book-keeping system has successively been
extended to include the other MY-locomotives as
they were taken into operation.

The following table shows the results attained for
the four MY-locomotives as compared with four
E-locomotives during the period June 15th, 1954,
to June 30th, 1956.

Expenses incurred by four MY-locomotives (Nos.
1101—1104) as compared with four E-locomotives
(Nos. 964, 969, 991 and 992) during the period
June 15th, 1954, to June 30th, 1956:

Locomotive performances MY-loco. E-loco.
Total distance train kilometers 1,879,593 841,151
Gross ton km in 1,000, total 841,023 254,208
Train km per locomotive per

VEHY o s v sw weh 3 009 9% 7 58 230,154 102,998
Gross ton km in 1,000, per loco-

motive per year . .......... 102,982 31,128
Average train weight in tons .. 447 302
Expenses in Danish crowns
per 1,000 ton/km
Fuel oil and coal (including

train heating) . ............ 1.70 6.96
Lubricating oil .............. 0.06 0.07
WALEF w5 v v woos s v ol 2 0l ¢ o 0.01 0.20
Locomitive personnel (data

from 1954, 1955) .......... 0.70 2.01
Attendance .................. 0.09 0.30
Maintenance ................ 0.29 1.04
Expenses in Danish crowns
per train/km
Fuel oil and coal (including

train heating) ............ 0.76 2.12
Lubricating oil .............. 0.03 0.02
WEALRE 5y o 5 wn % ol § sne sra & 5 0.00 0.06
Locomotive personnel (data

from 1954, 1955) .......... 0.32 0.60
Attendance .................. 0.04 0.07
Maintenance ................ 0.13 0.31

It may be seen from this table, with reference to
the previously published table for the first part of
the period, that as the new Diesel locomotives were
put into service the use of steam locomotives
was successively reduced so that these latter will
travel shorter distances expressed in km/day. Due
to this fact, the basis for the comparison has
become somewhat distorted and the special book-
keeping for the steam locomotives has therefore
been discontinued. In the case of the previously
mentioned calculations the reduction in fuel costs
which the Diesel locomotives attain is reckoned with
reference to the steam locomotive performances be-
fore these were restricted in service due to the fact
that the Diesel locomotives have partly suppressed
their use,



The experience hitherto obtained with regard to
the various expenses for steam locomotives, and
which comprises not only the fuel costs but also
maintenance and operational costs, is sufficient for
making the necessary comparisons. On the other
hand, a continued control of the expenses for the
Diesel locomotives is of great interest, since the
material is new and the experience gained under
[Ffuropean conditions so far rather limited, whereas
there is ample experience from the USA with over
20,000 locomotives.

When comparing the tables it appears that the
maintenance costs for the MY -locomotives, although
still very low, are somewhal higher during the
second year of operation than during the first.
This was to be expected since, besides the 75,000
km and the 150,000 km overhauls during the first
yvear now also the 300,000 km overhaul has come
into the picture.

The book-keeping schedule for the period June
15th, 1954, — June 30th, 1957, will have to include
also the 600,000 km overhaul, which will naturally
once again result in a rise in maintenance costs.
After this, however, a long time will elapse before
any essential alterations occur, since the 600,000 km
overhaul is the only major inspection of the Diesel
engine and other parts which is to be carried out
within 1.8 mil. kilometer, corresponding to 8§—9
years service.

The above mentioned 600,000 km overhaul was
carried out in December 1956 and during the first
months of 1957 and up to the present it can be
stated that the extent of the work undertaken and
the outlay dependent hereon have not exceeded
the expected wvalues. The DSB have hitherto
assumed that the outlay for repairs and maintenance

of MY-locomotives will be about 3/4 of that for
the DSB’s large steam locomotives and the expe-
rience gained up to now has strengthened this
belief.

The new locomotives thus result in a saving on the
maintenance side of the account as well and, as is
apparent from the above table, savings are also
made on several other factors of which the reduc-
tion of the outlay for locomotive personnel is the
most obvious.

Summing up the savings (as of June Ist, 1957)
attained by the locomotives MY 1101—1104 during
3 years of service, the fuel savings, approximately
6 mil. Danish crowns, and the other savings ac-
counted for, have exceeded the purchase cost of the
locomotives. The same result can be expected for
the locomotives MY 1105—1124 which saved, dur-
ing the first year, half a million Danish crowns
per locomotive on fuel costs alone, which is even
more than was expected when the locomotives
were purchased.

During 1957 and in the beginning of 1958 another
22 MY-locomotives will be put into operation name-
ly: MY 1201—1202 from A/S Frichs and MY
1125—1144, which are of the same type as the
locomotives 1105—1124. Naturally, it will be more
difficult to attain the same degree of utilization of
these locomotives as was the case for the first 24.
However, the intention is to take this into consid-
eration when making up the new train schedules.
runnig distances and all the other preliminary
work. This will be done in order to ensure that
the new locomotives will not only increase the
train speeds but will also haul as many tons as
possible so that they will give the greatest possible
economic returns for the DSB.
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