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EN SKVATMQLLE I LJORRING

Af AXEL STEENSBERG

Antipater fra Tessalonika, der levede i 1. arh. fgr den kristne tidsregning, har i
et epigram skildret, hvordan kvindernes tralse slid ved h&ndkvernen blev erstat-
tet med vandets faldkraft: »Stands jeres arbejde ved kveernene, I malepiger. Sov
leenge, selv om hanens galen forkynder daggryet. Thi Demeter har lagt jeres
hznders slid pd vandnymferne. Og idet de springer ned pé toppen af hjulet,
drejer de akselen, som med sine hvirvlende straler) far den tunge nisyriske mglle-
sten til at g rundte.

Da man p& den tid ikke kendte andre mgllehjul, der blev drevet af vand
ovenfra, end skvatmgllen med den lodrette aksel uden gearingsanordning, er det
antagelig en sddan, Antipater har beskrevet. Ogs& i senere tid var skvatmgllerne
i bjergrige egne indrettet med skrat stillede »turbine-skovle« for at kunne udnytte
vandets faldkraft. De var rimeligvis allerede fgr den kristne tidsregning vidt
udbredt pa Balkan og i Lilleasien; og man mé tenke sig, at det er en sddan vand-
mglle, den romerske harfgrer Pompejus ifglge Strabo har set, da han i aret 65
f.K.t. havde besejret kong Mithridates af Pontos syd for Sortehavet. Hjemme i
Rom ville den slags smamgller ikke kunne konkurrere med det store udbud af
billigt slavearbejde. Den vandmglle man her tog i brug blev naturligt nok den
af Vitruvius beskrevne underfaldsmglle, hvis strgmhjul kunne bygges i store
dimensioner og derfor egnede sig til floder med stgrre vandfgring end smé bjerg-
bekke ude i rigets fjerne provinser.

Skvatmgllerne vandt imidlertid ogsa tidligt indpas i Nordeuropas lavlands-
omrade, hvor der var vand nok hele &ret, men hvor der ikke var et naturligt fald
af betydning. Her brugte man at afgrene vandet fra hovedstrgmmen, hvorved
man fremskaffede en passende vandmangde. Vandet blev ledet gennem en rende,
hvis bund og sider var sikrede mod slid og udbrud, og herefter samledes det i et
trug eller en tud for at give forgget hastighed, inden det sprgjtede ind mod de
lodret stillede skovle pa akselens ene side. Den anden side af skovlkransen dakke-
des af en sten eller lignende for ikke at komme i modstrgm. S&danne skvatmgller
er der fundet rester af fra tiden omkring den kristne tidsregnings begyndelse i
Bolle, Dronninglund sogn i Vendsyssel2). Hvorfra jyderne har lert kunsten at
bygge sadanne primitive vandmgller, ved vi forelgbig ikke. Det tog i hvert fald
et par arhundreder, fgr drejekvaernen blev almindelig her i landet. Men skvat-
mgllen har rimeligvis allerede pa Kristi fgdsels tid haft en betydelig udbredelse
ogsd udenfor romerrigets provinser. Desvaerre har hidtil kun irske og danske
arkaologer interesseret sig for at udgrave vandmglleanleeg. Men det er s& heldigt,
at netop disse to lande — rimeligvis pd grund af ensartede naturforhold — frem-
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Fig. 1. Udsnit af matrikelarkivets originalkort 1 over Ljgrring 1818.
Portion of original land-survey map 1 of Ljgrring 1818.
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byder falles trak. I &rene efter den anden verdenskrig har direktgren for
Nationalmuseet i Dublin, A. T. Lucas, undersggt en rekke skvatmglleanleg, som
han har beskrevet i et par mindre publikationer3). Mr. Lucas’ udgravninger
fuldstendigggr og forklarer forskellige manglende enkeltheder ved det skvatmglle-
anleg, som beskrives i det fglgende, og de vil derfor blive taget til indtegt, hvor
det er ngdvendigt.

Skvatmgllen fandtes ved den lille Lgvena, der udspringer vestligt i Aulum
sogn, Hammerum herred, ved garden Kilde pa randen af Tavlborg bakke. Aen
afvander tillige Troelstrup mose nord for Vilbjerg, p& en kort strakning danner
den skel mellem Sinding og Aulum sogne og lgber tilsidst gennem @rre, hvor den
udmunder i Herningsholms & ved prastegarden, umiddelbart fgr denne forenes
med Stordens hovedlgb. Lgvend er nu reguleret, men havde endnu i mands
minde et sterkt bugtet 1sb med mange dybe hgl. I 1946 undersggte jeg sammen
med H. P. Hansen fra Herning Museum et andet vandmglleanleg mellem Vester
Aby i Aulum og det sted, hvor sogneskellet mellem Sinding og @rre stgder til
den. Her var der sat en spunsvag af brede egetras bulplanker, som oprindelig
ma have siddet som vaeg i et hust). Spunsvaeggen fortsattes mod nordvest af en
faskinveeg flettet af hasselkeeppe mellem egestolper, som har afsperret en mglle-
dam. Her har der altsd veeret en anselig vandmglle med underfaldshjul, idet
opstemningen ikke kan have givet faldhgjde til et overfaldshjul. Anleget méa
vere flere hundrede &r gammelt, da det ikke omtales i skriftlige kilder.

Lengere vest pad i umiddelbar narhed af skvatmgllen har museumsinspektgr
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Fig. 2. Skitse over mgllerendens placering i forhold til Lgvenden fgr og efter reguleringen.

Sketch showing the position of the mill-channel in relation to the river Lgvenid before and after its
regulation.
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Peter Michelsen i 1948 udgravet en holkbrgnd i samarbejde med Holstebro
Museum. Brgnden kunne desvarre ikke dateres. Endelig har museumsforstander
H.P. Hansen pé& en banke i engen nordgst for skvatmgllestedet i 1916 udgravet
en stor udhulet egekiste, som nu findes i Herning Museum. Kistens endestykker
var lgse, og den havde intet 14g5). Heller ikke dette fund lod sig datere, men
finderen gik ud fra, at det métte vaere en bronzealderkiste, der af en eller anden
grund ikke var blevet brugt. De lgse endestykker kunne, med den viden man nu
har om skvatmglleanleeg, maske snarere tyde pa, at det drejede sig om en udhulet
mgllerende med lgse stigbord ?

Egnen omkring Lgvena er séledes rig pa kulturminder fra den tid, da ege-
skoven endnu havde magt. Ifglge Eline Ggyes jordebog leverede gérdene pa
egnen endnu o. 1500 skovvogne og skovsvin som afgifter, og i Aulum, Sinding
og Orre sogne findes talrige stednavne, hvori indgar holt, lund, tved og eg. Der
var derfor intet usmdvanligt i, at gdr. Alfred Christensen, »Grgnbeksminde« i
Ljgrring ved nyplgjning af en eng i oktober 1952 stgdie pd en del nedrammede
egepzle. Ved kanaliseringen af Lgvend var engen sunket og palene blevet mere
fremtreedende sa de stak op til overfladen. Man havde tidligere trukket enkelte
pzle op, men da plovens traktgj sprang, blev man nu ngdt til at fjerne dem i
stgrre tal. Man stgdte pa et udhulet egetrees trug, og dyrlege A.I. Andersen i
Aulum ringede straks til Herning Museum. Heldigvis reagerede H. P. Hansen
omgéende og cyklede derud samme eftermiddag. Gardejeren var sa venlig at frede
stedet indtil foraret 1953, da nervaerende artikels forfatter i dagene 22.-27. maj
fik lejlighed til at foretage en ngdtgrftig arkeologisk underspgelse for National-
museets 3. afd.
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Fig. 3. Plan af udgravningen af skvatmglleanleget.
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Plan of excavation of the horizontal-mill complex.
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Fig. 4. Tillgbsrendens konstruktion af smasten og skearver hviler pa et slyngelag af parallele rafter.

The pebble and flint construction of the approach channel, resting upon a bed of parallel branches.

P4 fig. 1 er findestedet markeret med en kraftig cirkel pa et udsnit af matri-
kelsarkivets originalkort 1 over L(j)grring by med mere, opmalt i 1818 af Ras-
mussen. Den nye sognevej fra Ljgrring til Vildbjerg er indtegnet med stiplet
signatur.

P4 skitsen fig. 2 ses mgllerendens placering i forhold til det regulerede algb og
den skelgrgft, der afgreenser matr. nr. 1 k mod vest. Lgvena har sléet en stor bue
mod syd, og mgllerenden har sandsynligvis tappet en del af &ens vand vest for
buen, idet den skar tveaers over udbugtningen siledes, at vandet ad denne kortere
vej fik mere fald. Man har rimeligvis kunnet regulere tilfgrslen af vand til
renden ved hjelp af et stighord, som altsd& ma have stdet i naboengen mod vest.
Aflgbet fra mgllen mod @gst har mundet ud i 4en, hvor denne atter svinger mod
nord vest for sognevejens overfgrsel over reguleringskanalen. Her fandtes endnu
i mands minde to store hgl i den, og det var i umiddelbar narhed af disse,
P. Michelsen udgravede den ovenfor omtalte holkbrgnd.

I det fglgende vil mglleanleeget blive beskrevet fra den vestlige ende ved skel-
groften. Her fandtes enkelte af de egetrespele pa plads, som har forankret
mgllerendens sider. Siderne har rimeligvis pa dette stykke veeret flettet som
venderverk. P& planen fig. 3 er angivet, at stenlaget i bunden af renden bliver
teettere henimod den bevarede trerende. I virkeligheden fandtes der sten eller
skeerver helt henne fra skelgrgften. Stenene var kantede og sprengte, nogle gjen-
synligt af humussyren i jorden, men andre, og navnlig nogle smi stykker {flint,
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Fig. 5. Trarende i bulkonstruktion.

Wooden channel of fitted-log (“bul”) construction.

var hvide og krakelerede af en ildpavirkning, der dog ikke behgver at vere sket
pé stenenes nuvarende plads. Det viste sig, at rendens sten hele vejen var fun-
deret pé et slyngelag af grene, der 18 pa langs af lgbet og holdtes sammen ved
hjelp af lgse tveerstykker. Et lille stykke af denne konstruktion vises pé fig. 4,
der er set mod vest. Stenlaget har hindret vandet i at grave sig ned i den dybe
tgrvejord.

Hvor stenlaget hgrte op, fandtes i fortsettelse heraf en sammensat traerende
af egetre (fig. 5). Den bestar af to sideplanker, 4-8 cm tykke, 282-288 cm lange,
i tveersnit vinkelformede séledes at den ene side af vinklen danner en del af
rendens bund, medens den anden udggr dens side. Den stgrste bevarede side-
hgjde er godt en halv snes cm indvendig malt, men pa den sydlige planke mang-
ler den vestlige del af den opstaende side. Den vinkelside der udggr en del af bun-
den, er ligeledes ca. 10 cm, indvendig maélt, og i dens langkant findes en not,
hvori rendens tredje hovedelement, et oprindelig ca. 285 c¢cm langt, 20 ¢cm bredt
og 3 cm tykt breet, hvilede med sine kanter. Rendens tre dele var spaendt sammen
ved, at der i sideplankerne findes udsparet rektangulere huller, hvori de fgr-
nevnte forankringspele har stdet. I den sydlige sideplanke er der, som det ses
pé fig. 5, to huller ca. 9 cm brede og 18 cm lange. I den nordlige planke er der
et tilsvarende hul i vestenden, hvori den lange tilspidsede forankringspel sad.
I denne planke fandtes, omtrent over for det gstlige hul i den sydlige planke,
et par gennemborede naglehuller, som viser, at der her har stiet en forankrings-
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Fig. 6. Underlaget under trerenden.

Substructure beneath the wooden channel.

pel udenfor renden, som denne har varet fastnaglet til. En sddan udvendig pel
ses ogsa ved rendens sydside pa fig. 5. Rendens vestende hvilede p& en tvearplanke,
som béade ses pa fig. 5 til venstre og pé fig. 6 til hgjre. Fig. 6 viser tillige et par
tveerplanker under rendens gstende yderst til venstre.

I mellemrummet mellem den sammennotede trerende og et trug gstligst i
udgravningen har der rimeligvis ligget endnu en rende sammensat af egetraes-
planker. Den har ligesom den foregéende hvilet pa tvarklamper, gennem hvis
huller to forankringspzle stak op og omsluttede rendens sider, til hvilke de har
veeret naglet. Her som lengere vestpa hvilede renden pa et lag af parallelle grene.

Enden af det manglende stykke tillgbsrende har vel med sin kant stgttet pa
den tvarplanke, som Alfred Christensen fgrst stgdte pa, da han stod i begreb
med at fjerne nogle af pzlene. P& fig. 7-8 ses tvarplanken, der da billedet blev
taget, havde veret trukket op, uden at forankringspelen var stukket helt til
bunds i hullet igen. Brystningen, hvorpa tverplanken skulle hvile, rager derfor
lidt op over hullet i den nu pa langs flekkede egeplanke. P& fig. 7 ses tydeligt,
hvorledes denne plankes stilling var i forhold til mglletruget. Desvarre blev den
lukkede ende af truget, der vendte mod den nzvnte tvarplanke, beskadiget ved
Alfred Christensens fgrste forsgg pa at f& trestykkerne op. Endestykket flekkede
og forsvandt. Truget havde ikke noget endestykke mod gst.

Planken ved trugets vestende skulle imidlertid ikke blot tjene til underlag for
det manglende parti af tillghsrenden. Den har sandsynligvis tillige dannet under-
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Fig. 7. Mglletruget set fra gst. Stigbordsanordningen har varet ovenpa tveerplanken tilhgjre i billedet.

The mill-trough viewed from the east. The sluice-gate mechanism stood upon the cross-plank at the ex-
treme right.

lag for det stigbord, som regulerede vandtilfgrslen til mglletruget og dermed satte
mgllen igang eller standsede den igen. Sammenligner man med svenske og norske
skvatmgller og ser bort fra, at tillgbsvandet her ofte mgder mgllehjulet med en
vinkel p& 90°, s& er der en tydelig overensstemmelse deri, at der, hvor tillgbs-
renden mgder selve mglletruget, findes et stigbord. Dette stighord er ofte forsynet
med en vippe ligesom ved en brgnd, sa det er let at heve og senke. Fig. 9 viser
en sidan anordning fra Virmland efter en tegning af N. Keyland. En tilsvarende
norsk skvatmglle, men uden vippe, findes afbildet i Curwen og Hatts »Plough and
Pasture«6). Det er verd at legge marke til, at det tillgbende vand Igber ud over
rendens sider, ndr mgllen ikke gir, og sgger sig vej ned langs begge sider af
mgllen. I tvaerplanken pa fig. 8 ses to runde huller, hvori der har siddet stokke,
som vel har tjent til at styre stigbordet under oplukning og forhindre, at vandet
brgd det itu, nér det senkedes?).

Til begge sider for mglletruget strakte der sig en demning bygget op af hvidt
skyllesand. I demningen sad der enkelte pale, der formodentlig oprindelig har
stgttet faskiner af grene og kviste. Men da iltningen i sandet har veret bedre end
i tgrven udenom, er kun lidt af traeet her bevaret. Damningen bestod af to sand-
lag adskilt ved et lag tgrv, hvori rodnettet af traer eller buske, der har vokset pa
deemningen, var delvis bevaret. Det underste sandlag skrdnede nedad til samme
niveau som mglletrugets bund. Og under dette lag var der temmelig dyb tgrv.
I sandlaget var kun stykker af egeplanker og breedder bevaret. Under udgravnin-

137



Fig. 8. I forgrunden stigbordet. Mgllehuset har stiet ved den fjernere ende af mglletruget.

The sluicegate in the foreground. The actual mill stood at the far end of the mill-trough.

gen opfattede jeg sandlaget som et resultat af vandets erosion efter at mgllen var
opgivet. Men det er ikke usandsynligt, at vandet ligesom ved de norske og svenske
mgller, nér mgllehjulet stod stille, og stighordet var sat, har fordelt sig ud langs
siderne og er strgmmet bort over demningen. Erosionen ville derved ikke blive
serlig sterk, navnlig i betragtning af, at der sikkert har veeret indveevet faskiner
af blgde trasorter i demningssandet. P& helhedsbilledet fig. 10 skimtes deemnin-
gen som en lys vold til begge sider for truget. Fig. 11 viser demningen set fra
nord mod syd, det regulerede &lgb skimtes bag jorddyngerne, og omtrent midt-
vejs mellem mgllen og billedets forgrund ligger en plet med trakul.

Selve mglletruget er det fgrste, der er fundet her i landet under omstendig-
heder, der tillod at bestemme dets funktion med sikkerhed. P& fig. 12 gengives
et lignende skvatmglleanleeg fra Irland8). I midten ses et mglletrug af samme
type som det, der er omtalt ovenfor (bemeark profiltegningen nedenunder).

Truget skal give vandet fart, umiddelbart inden det rammer hjulet. Farten
kan opnés ved at lade vandet styrte ned i truget, men ogsi ved at indsnavre til-
Igbet, saledes som det ses p& fig. 12. Hvis man ikke har mulighed for at skaffe
sa sterkt fald, som ved Ljgrring mgllen (ca. 1:28), kunne man maske ggre til-
lgbet endnu mere tragtformet end ved Morett Mill. Ved aflgbsenden ma der
under alle omstendigheder have varet en regulator, som sgrgede for, at vandet
kun ramte den ene side af mgllehjulets radiert fremspringende skovle. I vand-
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Fig. 9. »Skvaltkvarn« fra Mangskog i Varmland. Tegning af N. Keyland i Nor-
diska Museet (her efter R. Wadstrom: Svenska Kvarntermer, 1952, bild 10).
Horizontal mill (Skvaltkvarn) from Mangskog in Viarmland, Sweden (after Key-
land).

Fig. 10. Helhedsbillede af skvatmglleanleget set mod vest.

General view, from east, of the whole site of the horizontal mill.
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Fig. 11. Mglledemningen
set fra nord. Mglletruget
skimtes midt i billedet og
bag personerne i bag-
grunden lgber Lgvena i
en kanal.

The mill embankment,
viewed from the north.
The mill trough can be
seen in the centre, while
the river runs in a canal
behind the people in the
background.

o 2 4 6
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Fig. 12. Plan og lengdesnit af Morett Mill, Irland. Mglletruget i midten. (Efter Lucas).

Plan and longitudinal section of Morett Mill, Ireland. The mill-trough is in the centre. (After Lucas).

140



SCALE .. . _________..METRES

O 25 5075 1 2 3 4

Fig. 13. Tillgbet til Killogrone Mill, Irland, reguleredes ved hjzlp af en oprejst stenplade med en ud-
hugget rende i overkantens ene side. (Efter Lucas).

The approach channel to Killogrone Mill, Ireland, regulated by means of an upright stone slab, with a
channel cut out on one side of the upper edge. (After Lucas).

mgllen fra renwmssancen i Bolle var der anbragt en stor kampesten i rendens
ene side 9), og her som ved Killogrone Mill10) blev vandet tvunget over i venstre
side, siledes at mgllehjulet set ovenfra drejede ret om. Ved Killogrone Mill havde
man imidlertid, som det ses pa fig. 13, anbragt en stenplade med en rendefordyb-
ning i venstre side af overkanten, og strélen fra denne fordybning kunne netop
ramme de hule hjulskovle og dreje mgllen rundt. Rendetruget i Ljgrring er
2,16 m langt, dens stgrste hgjde er 31 cm og stgrste bredde 48 cm. Godstykkel-
sen i bunden er 8-9 cm, i siderne 5-6 cm, séledes at gennemlgbsbredden kun er
ca. 35 cm. Trugets indvendige vidde i Morett Mill var derimod 50 cm, og det
var ikke mindre end 4,2 m langt. Mgllerenden fra rensssancetiden i Bolle var
umiddelbart fgr indsnevringen ca. 90 cm bred, og selve indsnavringen 35-40
cm bred, medens gennemlgbet i mglledeemningen fra omkring den kristne tids-
regnings begyndelse (MD I) i Bolle kun var 35 cm bredt!t).

Mglletruget i Ljgrring var forsynet med naglehuller til forankring, to steder
pa hver langside lidt over den indvendige bund og siledes, at naglehullerne sad
parvis overfor hinanden. Ved optagningen var truget endnu naglet fast til de to
egepele, som ses forrest pa billedet fig. 7. Mellemrummene mellem palene og
trugets sider var fyldt ud med et par bretstykker, som naglerne gik igennem.
Under trugets bund 14 en tvaerklampe af egetre, 98 cm lang, 25 ¢cm bred og 9 cm
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Fig. 14. Underlaget under mglletruget i Ljgrring set fra vest.

Substructure below the Ljgrring mill-trough, viewed from the vest.

tyk. I begge dens ender var der udhugget rektangulere huller, der omfattede de
nevnte to forankringspele, som det ses pa fig. 14. De navnte ekstra szt nagle-
huller i trugets sider — nermere stigbordet — viser, at yderligere et par forankrings-
pele mé vere draget op og forsvundet inden udgravningen fandt sted. Demnin-
gens overkant 1&4 kun 3-13 cm hgjere end mglletrugets overkant.

Erosionen efter at mgllen var gdet af brug, kan vere grunden til, at selve
mgllehuset ikke har efterladt sig spor. Det er rimeligt at antage, at huset har
veeret opfgrt i bulkonstruktion pa fodremme eller planker. Huset har derfor veret
let at flytte veek fra stedet, og sandskylningen har jevnet alle aftryk i den blgde
bund. Kun nogle bratstumper er ladt tilbage i den gvre del af sandlaget. Men de
er vel snarest skyllet med strgmmen oppe fra den del af mgllerenden, som mang-
lede ved udgravningen?

Ved skvatmgllen ved Lgvend i Ljgrring fandtes ikke spor af lerkarskar eller
andre genstande, der kunne bidrage til en tidsfastelse. En jernslagge blev opsam-
let, men af stgrre betydning ville det have veeret at f& noget af traet bestemt
ved C-14 analyse. Den del, der hjemfgrtes til museet, blev straks konserveret og
vil ikke egne sig til bestemmelse. En pollenprgve fra det gverste sandlag i dem-
ningen, giver ogsd for ringe grundlag. Men der er endnu en mulighed for at
fremskaffe egetraspele fra anleget og dermed med tiden at f& en C-14 datering.
Imidlertid kan der nappe veere tvivl om, at skvatmgllen stammer fra middel-
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alderen. Thi den sammensatte mgllerende var samlet med fjer og noter, som vid-
ner om, at tgmreren har varet velkendt med middelalderens bulhus-teknik.
Dertil kommer, at egeskovene forsvandt fra egnen tidligt i renzssancen, og der er
i hvert fald neppe bygget bulhuse i efterreformatorisk tid. Det ma imidlertid
habes, at en ngjere tidsfestelse af mgllen bliver mulig med tiden.

A Horizontal Mill at Ljgrring, Jutland.

Horizontal water-mills have been in use in Jutland since the beginning of the Christian era2).
But the one here described shows so close a connection with the timber building technique
of middle-age Denmark (the log-house or ‘“bulhus”) that it can most probably be dated to
the Middle Ages. Unlike the horizontal mills of the Scandinavian peninsula and of the Faroe
Islands this mill was designed for a quite insignificant fall of water, and in that, as in several
other respects, it recalls the water-mills in Ireland described by A.T.Lucas?).

The approach channel of the mill cut off one of the bends of the river Lgvend, an
arrangement which gave greater force of water (Figs. 1-2). The flow of water to the channel
could probably be regulated by means of an “upper floodgate”, which must have lain further
to the west, though no trace of it has been found. The investigation covered the approach
channel from the point where it was cut away by a modern drainage ditch, and as far as the
site where the actual mill must have stood. The latter had unfortunately disappeared, removed
in all probability actually in the Middle Ages. Closest to the drainage ditch some of the oak
posts which were used to hold in position the sides of the mill-channel were found still in
position. On the plan (Fig. 3) a layer of stones is to be seen at the bottom of the channel; this
layer became closer packed as it approached the surviving portion of the wooden channel. The
stones in the bottom of the channel were sharp edged and shattered, some clearly by the
humic acid in the soil, while some small pieces of flint were white and crackled, probably as
the result of action by fire, though this action did not necessarily take place when the stones
were in their present place. The stones at the bottom of the approach channel rested
throughout on a layer of branches laid parallel to the course of the channel, and the branches
were held in position by loose wodden cross-pieces (Fig. 4). The branches prevented the stones
sinking into the soft peat soil, while the stones prevented the water digging a deeper channel
and undermining the mill.

Where the layer of stones ended, a compound oak channel continued the same course
(Fig. 5). It consists of two sideplanks, 4-5 cms. thick, 282-288 cms. long, with a rightangled
section, one side of the angle forming part of the floor of the channel, and the other angle
its wall. The highest portion of wall still preserved has an interior height of a little over
10 cms., and along its lower edge runs a groove, in which rested the third component of
the channel, a plank originally about 285 cms. long, 20 cms. wide and 3 cms. thick. This
construction was common in Danish wooden houses of middle-age date. The three parts of the
channel were held together by means of rectangular holes cut through the side planks through
which the anchoring posts mentioned above were driven. In the southern side plank there were
two such holes, about 9 cms. wide and 18 cms. long (Fig. 5), while in the northern plank
there was a corresponding hole in the western end in which still rested a long pointed
anchoring post. Almost opposite the eastern post-hole in the southern plank, the northern plank
showed two nail-holes pierced through the wood, revealing that here an anchoring post had
stood on the outer side of the channel, and that the channel plank had been nailed to this
post. A similar exterior anchoring post can be seen in Fig. 5 in the approximate centre of the
south side of the channel. The western end of the channel rested on a cross-plank, which
can be seen on the left in Fig. 5, and in the right background in Fig. 6. Fig. 6 shows in addi-
tion, bottom left, two cross-planks on which the eastern end of the channel had rested.

In the interval to be seen in Fig. 3 between the wooden channel described above and a
hollowed trough to the east of the excavation there probably lay originally a similar compound
channel of oak planks. Like the first it must have rested on cross-planks, through holes in which
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two anchoring posts stood on either side of the channel’s side-pieces, to which they were nailed.
One of the cross-planks was found in position, as can be seen in Fig. 3. This channel, too,
rested on a layer of stones which in turn lay on a mat of branches laid in the direction of
the channel. The end of this channel, now missing, doubtless rested upon the cross-block which
the landowner first struck, when he was engaged in removing some of the anchoring posts
because they hindered the work of ploughing. This cross-block can be seen on Figs. 7 and 8,
but when the picture was taken both it and the southern anchoring post had been taken up
and replaced. It proved impossible to replace the anchoring post at exactly its original depth
(the inset in the post lies about 10 cms. too high), while the cross-block had been split in
taking up. On Fig. 7 the position of the cross-block in relation to the mill-trough can be
seen. Unfortunately the closed western end of this hollowed-out trough was destroyed in the
course of the owner’s first attempt to dig up the timbers. This end-piece had split in the
direction of the grain, but was originally of the same height as the sides of the trough, and
was therefore level with the upper edge of the cross-block.

This cross-block at the western end of the mill-trough served, however, not only as a sup-
port for the now lost central portion of the mill-channel. It probably also bore a sluice-gate
to regulate the flow of water to the actual mill-trough, and thereby served to start and stop
the mill. Comparison with horizontal mills in Norway and Sweden — disregarding the fact that
the approach channel there often meets the mill-wheel at an angle of 90° — shows a distinct
measure of agreement with the theory that there should exist a sluice-gate at the point where
the approach channel meets the actual mill-trough. Such a sluice-gate is often furnished with
a counterbalanced lever such as those used on wells, which would allow the sluice-gate to be
easily raised and lowered. Fig. 9 shows just such an apparatus from Viarmland in Sweden, from
a drawing by N.Keyland. A similar Norwegian horizontal mill, without a seesaw lever, is
illustrated in Curwen and Hatt’s “Plough and Pasture”). The water flowing to the mill
through the approach channel runs over the sides of the channel when the sluice-gate is shut and
the mill not working, and it must find its own way around the mill on both sides. On Fig. 8
two circular holes can be seen in the cross-block (one in the edge of the crack, the other in
the corner of the shadow of the post). Sticks placed in these holes must have served to guide
the sluice-gate when it was being raised, and to prevent the water breaking it up when it was
lowered?).

On both sides of the mill-trough lay an embankment built up of white waterlaid sand. In the
embankment stood a few posts which probably originally held in position faggots of branches
and twigs, but as the process of oxidisation has had more favourable conditions in the sand
than in the peat around it, only very little remains of the woodwork were here preserved. Two
layers of sand were found in the embankment, separated by a layer of peat in which the roots
of trees or bushes which had grown on the embankment were partially preserved. The lower
layer of sand sloped downwards towards the east to approximately the level of the bottom
of the mill-trough, and rested on fairly deep peat. Several pieces of oak planks and
beams were found in the sand. The layers of sand were possibly formed by the water, which,
when the mill-wheel lay idle and the sluice-gate was down, would spread out on either side
and run away over the embankment. Erosion thereby caused would not be very great, partic-
ularly since the embankment was doubtless periodically strengthened with faggots of
soft-wood twigs, which are now no longer preserved. The embankment can be dimly seen on
Fig. 10 as a light-coloured mound on either side of the mill-trough.

The purpose of the mill-trough, as in the case of the Irish horizontal mill in Fig. 12, is
to increase the speed of the water immediately before it meets the mill-wheel. In the case of
Morett Mill here illustrated the approach trough has been made funnel-shaped to add speed to
the water, but this was perhaps unnecessary at the horizontal mill at Ljgrring, with its fall
of about 1:28? At the lower end of the trough there must have been a regulator, to ensure
that the water only struck one side of the radially projecting scoops of the mill-wheel. In
the case of a Renaissance water-mill at Bolle in Jutland?), a large boulder had been placed
in one side of the channel, and there, as at Killogrone Mill in Ireland!?), the water was forced
into the left side of the channel, so that the wheel, if viewed from above, revolved in a clock-
wise direction. As will be seen in Fig. 13, at Killogrone Mill a stone slab had been placed
in position, with a depression at the left side of the upper edge, and the jet from this de-
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pression could just reach the hollowed wheel-scoops and turn the wheel. At Ljgrring Mill the
trough is 216 cms. long, and its greatest height is 31 cms. and its greatest width 48 cms.
The thickness of the wood at the bottom is 8-9 cms., and at the sides 5-6 cms., so that the
width of the channel would be about 35 cms. At Morett Mill, on the other hand, the inside
width of the trough was 50 cms., and its length was no less than 420 cms., while the mill-
channel of the Renaissance mill at Bolle was about 90 cms. wide immediately before the nar-
rowing, and the width of the actual narrowing was 35-40 cms. On the other hand, the channel
at the mill which existed at Bolle at the beginning of the Christian era (MD I) was only 35
cms. widell).

The mill-trough at Ljgrring was provided with nail holes for securing. These holes were
found at two points on each side a little above the bottom of the inside channel, and they
were positioned in pairs opposite one another. When it was taken up the trough was still
nailed fast to the two oak posts which can be seen towards the front in Fig. 7. The interval
between these posts and the sides of the trough was filled with two pieces of wood through
which the nails were driven. Under the bottom of the trough lay a cross-block of oak, 98
cms. long, 25 cms. wide and 9 cms. thick. In both ends of this block were cut rectangular
holes, which held these anchoring posts (Fig. 14). Two anchoring posts, which must have stood
opposite the nail-holes nearest to the sluice-gate, must have been pulled up at some time
before the excavation took place. The upper edge of the mill-trough lay only 3-13 cms. below
the upper edge of the embankment already described.

As mentioned in the introduction, no trace was found of the actual mill. It was probably
a wooden building, built of horizontal planks held between vertical posts resting in a hollow
footing. The materials could therefore be used elsewhere without difficulty and the building
was presumably moved some time during the Middle Ages. Sand washed over the site has
levelled all traces in the soft earth. Nor were any potsherds found, which could have dated
the site, and the pollen samples which were taken in the peat proved to contain so few well-
preserved pollen grains that it was not tempting to base a date on this evidence. On the
other hand, it should be possible in the course of time to date the site by means of C-14
analysis. However, all the pieces of timber which have been preserved and brought to the
National Museum have now been conserved, so that it would be necessary for such an analysis
to dig up anchoring posts from the site. At the time when the discovery was made, in
1952, it was considered that the dating of objects from the Middle Ages by means of C-14
involved too large a degree of uncertainty. But if the margin of error can be brought down
to + 100 years it would be of great value in discoveries of this nature to keep a portion
of the woodwork unconserved for future dating.

Axel Steensberg,
University of Copenhagen.

NOTER

1) udtrykket axtig kan bade betyde eger og straler. Det beskriver derfor udtryksfuldt skvatmglleakselens
krans af radiert fremspringende skovle. 2) Axel Steensberg: Bondehuse og vandmgller. Kbh. 1952.
3) A. T. Lucas: The Horizontal Mill in Ireland (The Journal of Royal Society of Antiquaries of Ire-
land, LXXXIII, part 1, 1953) og samme: A Horizontal Mill at Ballykileen, Co. Offaly (samme tidsskrift,
LXXXV, part 1, 1955). 4) Kulturhistorisk leksikon for nordisk middelalder, II (Kbh. 1957), sp. 355 f.
5) H. P. Hansen: Herning Museum 1892-1942 (Aarhus 1942), s. 22 og fig. s. 23. ¢) E. Cecil Curwen and
Gudmund Hatt: Plough and Pasture, The Early History of Farming (New York 1953), pl. XIV. 7) Jfr.
Lucas: Anf. arb. 1953, fig. 4, Beam 4 og s. 26 f. 8) Lucas: anf. arb., fig. 6, s. 26. ?) Steensberg: anf.
verk, s. 29 ff og pl. II. 10) Lucas: anf. arb., fig. 2, s. 13. 11) Steensberg: anf. veerk, s. 54 ff og pl. III.
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