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Appnrutcrnc og; deresBrug,

Indhold.

Skibet. Da-kket, Indhivningsmaskillen. Mellemd~k.· Pendelregu-
lator.

Lodnill[J. ROrlod. Baillie l\Iaskine. Lodline, Accumulator. Vand­
hentere. Forberedelser ur Lodning. Drekrulle, Mauovro med
Fartojet. Lodning mecl Horlod, Bestemmelse af Dybden. Led­
ning mec1 Baillie - Maskine. Lodlinens Ophaling. Loddernes
Udlobshastigheder, Varighec1 af Lodskud. 'I'emperatun-rekker,
Lodskud-Tabe1.

Blllldshaoni"[J. Skrabe, Otter-Trawl. Born-Trawl. Forheredelser til
Skrabuing. Manovror ved Skrahniug og 'I'rawliup. Skrabens

og Trawlens Ombordbrinrrelse og T!lmuing. Variuhcdon af en
,Bundskrabuing.

lY""iller/N[J. Deviationsbestenunelser. V 1Il1l11og. Astrnuruuiske Ob-
servationor.: Kronomotreno. Nojag'tighelkn af Bcstenunclsen af
paavn-rende Plods.

Som nrevnt i mill Afhnndling om N ordhavs-Expodi­
tionens Oprindelse og Rejser blev det, da Expeditionens
Ivserksrettelse nil' besluttet, overdraget mig at anskaffe de
til Udforelse af de forskjellige Slags Iagttagelser og nndre
Arbejder nedvendige Apparater. Under min Rejse til
England i 1875 anskaffedes saaledes Here Apparater og
Instrumenter efter de 'fra tidligere Expeditioner anerkjendte
Modeller. I Labet af Vinteren 1875-76 udfertes de ov­
rige Apparater og andre Sager ved norske Verksteder efter
de af mig opgivne 'I'eguinger og Betingelser, ligesom jeg
organiserede og jevnlig udferte Apparaternes Anvendelse
ombord.

Til Grund for den felgende Afhandling, hvis Indhold
er angivet ovenfor, er lagt de udferlige Rapporter om Ay­

Den norske Nordhavsexpedifion, C. Wille: Apparaterne og deres Brug,

1I rhe Appnratns, and HtHV Used.

COllt"~'lltS.

The Ship. - The Deck. -- ')'he Donkey-engine. - The 'Orlop.
.deck. - The Pendulum-jrovemor.

Dcrp-si a SO'l1Idi,,!!. -- TIll' Tn]",·lplll], - - Bllillil"s :\[achin,j. - The ~O:III1I·

injr-Iine. - The Accumulators. -. TIll' \\'llh'l'·hottle. - Propnrutions
for Sounding. - The Der-k-renl, .- Hundliug tho Ship. - Sound­

ing with the Tube-lead. - lll'tel"lllining' the Depth. -- Sl\ll\Hling"
with the Baillie Maehiue. - Hnulinjr in the Line, - Yelol'ity
of the Souuding-Ioad. - Durntion of u Sounding. - Serial
Temperatures. - 'I'ahlo of Souudiuus,

Deep-sea. J)),"c/!Ji"!J. - The DI"CIIg'l'. - 'I'lH' Otter-trawl. - The Beam­
trawl. - Preparations fill" DI"I·dg'ing'. - Hmulliug the ~hil'.­

Getting over and !'lIll'tying' of lll"l',lg'" uml Trawl. -, Duration
of a Dredging.

lY""iyllli"!J I"" S"/jl. -- l>l'il'l"lllillillg' Dr-viuti.m. - '('he \\'ut,·r-\og". -
Astrnuomieu! (llISI'l'\'utillllS. 'l'lu- (~hl"l\lIl1melt'I's, - Hhil"s ]'1\-

sitiou, with what a""ln'H"." ,1l't"l"lItilll'd,

'I'h« Govomnu-nt having resolved to despatch a Scientific
Expedition to tlu- N ortlu-rn ~l':ts. 1 undertook, as al1'(~:\(ly

stated in my account of the origin and cruises of the N01'­

wogian Nortli-Atlnntic Expedition, at the instance of the
Directors of the Gpogr:lphic:tl SurYl'y. to procure the various
instruments and appliances wherewith it would lmve to be
furnished. Sevpr:ll of thes«, t('stl'd and approved by the
experience of former Expeditions, I had constructed in
England, from models. ",II('n visiting that country in 187;).
'I'he remaining apparatus, togl'thl'r with all minor imple­
ments requisite for the equipmeutof the vessel, were made
at Norwegian workshops, in the winter of 1870, myself
furnishing the designs, and stipulating the conditions on
which the 'work was supplied. Moreover, on the captain
devolved the duty of placing and arrang-ing the apparatus,
and, as a general rule, of superintending their use on board.

This descriptive exposition, the contents of which have
been given above, is in the main au abstract of the special
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paraterne ogderes Brug, som jeg navnlig.i 1876 men og­
saa de folgende Aar indsendte til Direktionen for den geo­
grafiske Opmaaling. Fremstillingen er imidlertid bleven
for. en Del omarbejdet og udvidet, hvad del' navnlig gjsel­
der Kapitlet om .Navigationen.· Efter Professor Mohns
0nske er ogsaa medtaget de af ham, 'tildels til andre 0je­
med, gjorte Studier over Loddernes Udlobshastigheder, over
Varigheden af Lodninger og Skrabninger, over Vandloggens
'I'heori og over Kronometrenes Gang, hvis Resultater finde
sin naturlige Plads i denne Afhandling. Professor Mohn
har, ligeledes ydet vrerdifulde Bidragtil Udarbejdelsen af
de denne Afhandling ledsagende 'I'egninger.

Skibet.
Det til Expeditionen lejede Dampskib, "Veringen,"!

var bygget af 'I'rse, og var 35'" (140 n. F.) mellem Per­
pendiculrererne, 7'" ('2'21/~ n. F.) bredt, stak 4'" (13 n. F.)
agter og maalte Brutto 344, 'I'ons. Maskinen var p~a 55
nominelle Hestekrrefter og g[),v, med et Kulforbrug nf '2
'I'ender i Timen, Skibet en Fart af 71/~ til 8 Knob i roligt
Vejr. Besmtningen bestod af Chef, :2 Officierer, '2 a 3 Styr­
mrend, 1 Baadsmand, 1 'I'erumermaud, 8 helbefarne og 8
halvbefarne Matroser, '2 Maskinister, 6 Fyrboderc, 1 Messe­
kok, 1 Skibskok og 1 Tjener.

"Voringen" viste sig at vrere et usadvanlig godt 80­
skib, og atgav i alle Dele tilstrrekkelig Plads, uden at del'
dogl-:undc siges at vrere Rum tilovers. Under Expedi­
tionerne var det, som Fig. 1 viser, foruden med de almin­
delige Stag- og Gaffelsejl, tillig« rigget mod 'I'opsejl paa
begge Master. Strengerue, del' det forste Anr (187G) vare
gnnske korte, forln-ngedes, snaVI' lsom 'I'opsejlene, U.1Il6 (11/ ~

Fod) i 1877 for at skaffe stone ~ejlareaL men dette var allige­
vel for lidet til under almindelige Omstaiudiglieder at brugos
alene. Heldigvis indtraf del' intet saadant Theld ved 11a­
skinen, at Expeditionen var heuvist udclukkende til Sejlenes
Brug, De gjorde imidlertid ofte god Nytte saavel ved
Manovrer som til athjelpe pna Farten, Ved Skibets Ud­
rustning var forovrigf ikke gjort Regning paa dets Egen­
skaber under ~ejL Kulboxerne (Fig. 4 k) vare udvidede
med en Del af Lasterummet under Mellemda-kket, saa at
de rummcde indtil 1400 'I'onder, en Forsyning, del' var
fuldt tilstrrekkelig for den Imngste Tid, som Expeditionen
holdt S0en.

Fig. '2 i Forbindelse med Fig. 1 viser de forskjellige
Apparaters Plads paa det overste Dmk. Midten af dette
indtages af en Overbygning eller Hytte, hvis Dmk er frem-

1 Opkaldt efter V~ringfosseri i Hardanger.
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Reports on the Apparatus and how to work them, drawn up
.by the author for the Directors of the Geographical Survey,
chiefly in 1876, but also in the two following years. Mean­
while, the subject-matter has been carefully revised, and in
.part expanded, more paa-ticularly as regards the section
that treats of navigating the ship. At the suggestion or'
Professor Mohn, Director of' the Meteorological Institute,
I have incorporated divers investigations, instituted by him
partly for other purposes, on the velocity of the sounding­
lead, the duration of soundings and dredgings, the theory
of' the' water-log, and the rates of the chronometers, the
results of which may be given an appropriate place in this
division of the General Report. Furthermore, for not a
few of the illustrations I am wholly, or in part, indebted
to the pencil of Professor Molm.

The Ship.
The S. S. "Voringen," 1 the vessel selected for the

Expedition, was built of wood, had a length of 144 feet
between the perpendiculars, '231!~ feet beam, and measured
344 tons gross weight. Her engines were of 66 horse power~

nominal, and propelled her in calm weather at the rate of
from 71/~ to 8 knots all hour, with a consumption of 430
pounds of coal. The ship's complement consisted of the
captain, '2 chief officers; '2 mates (on the last cruise there
was a third mate), the boatswain, the carpenter. 8 able
and 8 ordinary seamen, '2 engineers, 6 firemen, a steward"
the ship's cook and. one servant.

The "Voringen" proved an excellent sea-boat, and
afforded sufficient aooomodation, though it cannot be said
there was room to spare. She carried on the three cruises
of the Expedition (see Frontispiece), exclusive of the usual
fore-and-aft sails, a top-sail on' either mast. The top­
masts, which were rather short, I had lengthened a foot
and a half for the second cruise, in 1877, as also the
top-sails, to give .greater spread of canvas; but this was
still insufficient for working the ship under all plain sail.
Fortunately, no such accident occurred to the engine or
the screw as would have left the sails our only resource.

.Yet they often stood us in good stead, no less in handling
the ship than to increase her speed. For. the rest, the
qualities of the "V oringen' as' a sailing-vessel had not been
taken into account when equipping her for the Expedition.
The dimensions of the coal-bunkers (Fig. 4 k) were in­
creased. by encroaching on the hold below bhe orlop-deck,
to admit, if necessary, of stowing about 160 tons, a supply
amply sufficient for the longest cruise the Expedition would
undertake.

Figs. 1 and 2 show together the general arrangement
of· the apparatus on the upper deck. The .middle portion
of the latter was occupied by a. roundhouse, of which

1 Named after the "V0ringfos," a celebratcu wat?rfall in Hardanger..
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stillet i Fig. 2 og Indredning under L oo i Fig. 3. A gten­
for Fokkemasten stod en almindelig Dtu npunnch. (F ig. 2 v),
del' ved Hjrelp af en Kjettingkab ellar ing kunde benyttes til
Ankerhivning. F orreufor H ytten om Sty rbor d var opslanet
af Planker en Binge 'Cb) med 2 Afdelingor. . del' t ilsammen
rummede indtil (jUUO Fnvne Skmbetoug: og i den ne laa Tou­
get klart og luftigt . P aa F ordrekket var ligeledes i 1877
og 1878 unbragt 4 Falconeiier, del' med Rapper ter og an­
det 'I'ilb ehor velvillig blev udlaant til Expeditioneri fra Ber­
gens Vrerft,

Paa Hytten var anbragt en af Skib ets Batule om Styr­
bord og udenfor denn e hang i D avider ne en Skjrekte , Om
Bagbord sto d E xpedit ionens sto re L ivbaad, ' 8,m5 (27 F od)
lang, 2.m3 (7 Fod) bred og 1.m3 (4 Fod) hoj i Ste vnene.
Mid skibs i Forkant stod Stativet med B alancebord et til
Fox-Cirkelen (f) og agtenfor Skylightet til Spisesnlonen (s)
stod Stosulan lkonipaese; (c) ogStyreappcwatet (1') . Rathjul et
bevregede med Drev den lavere liggende Ratstamme, og i
Tandkronen om denn e laa Bugt en at' Kj ett iugen , del' gik
gjennem nlmindelige Skildpadder Iorst ud i B ord e, der efter
langs H yt tetaget , saa ned paa Agter drekket og agterover
lungs dette, og endelig gje nnem Skildpadder i Bord e agterud
og pan R orpindeu, del' vist e ngterover. Pan. Gr und af
'denne lan ge L edning virkedo A ppa rntet langsomt. I 1876
var Kjettingen smekrere og virke de agterud med dobb elt
Part paa Ro rpinden, i hvis Ende del' var til svar ende Blokke.
Den blev let slak og var tilbojelig t il at komme i Uorden.
I 1877 anbmgt es en svrerere Kj etting, del' virkede direkte
pan. Rorpinden, hvorved de nrevnte Ulemper hrevedes, D et
blev aldrig nodvendigt at ty t il Vnr erattet agte r (q). Lige
agt enfor Sty reapparatet blev i 1877 opsa t et Bestiklius (h).
Pan begge Si der af H yttedjekket og i A gterkant af sannne
var udbygget L oddebroer 3./11 1 (10 F od) lan ge og 1.'"9 (6 Fod)
brede (Fig. 2, l , F ig. 14 og 2 1), forsyn ede med ,Ternrrek­
verk og stottede med Strrebere mod Skibssiden . I A gte r- >
kant af H ytten og paa begge Sider af midtskibs var an­
bragt "ant ifr ict ion" Fodblokke (Fig. 2 a, Fig. 14 og 21),

.del'. vare hukede i lange 0 je bolt e, som lob ned langs A gter-
kanten af H ytteil og gjenne m D mksbjelken .

P aa A..qtenlrekket strax agt enfoi' Stornwste n stod 1ncl­
hivningsmaskinen ·(F ig. :2 i og Fig. 5) . D en var leveret
fra Nylands mekaniske Verksted i Chri sti ania. Den dob­
belte vertikalt sta aende H0jtryksmaskin e paa t; Hestes Kraft
drev rundt en und er samme , langskibs 'liggende Axel, del'
forrenfor og agtenfor Krumtapp erne var forsynet med to
Skruer mIen Ende. Disse gr eb i 'l'andhjul (D iamete r 0./1147
= 1 Fod 6 Tom), del' ha\·de svrore horizontaIt og tver­
skibs liggende Axler, 2.m37 (7 F od 61/ 2 Tom.) hnge, og
pua N okkerne af disse udenfor L agerne i R amyerket "ar
Tapperne ind smogede og frostede med Kiler. Tapperne .

, om Styrbord, del' brugtes til Indhivningen af Skrabetouget .
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Fig. 2 represents the roof and F ig. 3 the interior fitti ngs .
Ab aft th e fore mast was a Steam-winch (Fig. 2 v), which,
when conn ected with a chain-messenger , would serv e for
heaving the anchor . In front of th e roundhouse, on the
starboard side, had been fitted up a spacio us aiid well­
ventilat ed L ocker (b), with two compartments , affording room
for stowing away 60UO fathoms of Dredqe-rope, r eady for
immediat e use. On t he forecastle had been moun ted, for
th e cruises in 1877 and 1878, 4 howitzers, kindly lent to
th e Expedition, along with th e cnrriages&c., fro m th e
R oyal Do ckyard at B er gen.

'I'he roof of the rou ndhouse, on th e starboard side,
supported one of th e ship's Boats, alongside of which, suspen­
ded on davits , hung n. small skiff. On the port side was
placed the lifeboat of the' E xpedition, 28 feet long: 7 ·feet
beam: and ' 4 feet deep in th e st ems. I n the forepart ,
amidships, stoo d the ' foot of th e balance-board for the Fox- '
circl e (f ), an d abaft th e mess-room skylight (s) were the
Stanclanl-compass (c) and th e Steering-appamtus (1'). By
means of cogwhee ls, th e motion of the steering wheel was ,
tra nsmitted to the barrel: and round the latter , oyer a
toothed , wheel, lay the bight of the cha in, which, on being
rove through cheek-b locks in th e ship's side , was carrie d
along the roo f of the roundhouse down along the after-deck,
and th en, through cheek-blocks in the , ship's side, right aft
on to the tiller. With so long a lead, th e working of th e
apparatus proved somewhat slow. On the ' first cr uise, in
1876, th e chain had been of smalle r size, and rove double
on the t iller, through, corres ponding blocks at the end; '
hence it easily got slack, and was apt to kink. In 1877 ,
therefore, we substituted a stout er chain, which led singly t o
th e tiller, an d were thus abl e to remedy the defect .
On no occas ion had we, however , been compelled to 11<1\"e
r ecourse to the spa re wheel aft (q). Immediately abaft
th e st eering-appnratus, was a small deck-house (h), put
up in 1877, containing the log-slate, charts, &c. Prom
both sides of the roof of the roundh ouse, and fro m its
after extr emity, projected Souuding-bridges, 10 feet long by
6 feet wide (F ig. :2 l an d Figs. 14, 2 1), with an ir on rail­
ing, an d supported by stays against the ship's side. At
the after end , and on both sides, of the roundhouse, ther e
were antifriction Blocks (F ig. 2 Cl, an d Figs. 14 and 2l),
hooked to long eye-bolts extending do~\'l1 along' the after­
bulkhead of the ~'o lllldhouse and thence thro ugh the nearest
deck-beam.

On the After-deck, immediate ly abaft th e mailllmist ,
was placed . the the Donkey-engine for hoisting the dredging
and sounding gear (Figs. 2 i and D), made at th e ~y­
land ,Vorks: Christiania. 'rhis double-cylinder, high-pressure,
vertical engine, of eight hor~e-power nominal, impart ed a
rotary motion to a shaft extending fore and aft beneath
it , and provided with a pair of endless screws, one before
and one behind the cranks. These screws bit into cog­
wheels ( liameter 1 foot 61/ : inches), fixed on stout \1ori- '
zontal shafts, 7 feet 91

/ 2 inches long: lying 'atll\\'artships;
and to the ends of these shafts, which projected beyond t he
bearings on the frame, wer e fixed th e drums, firmly secure d



var O."',:U (1 'Fod 4 Tom.) lange og 0."'42 (1 Pod 4 Tom.)
i Diameter. Tapperne om Bagbord, del' brugtes til Ind­
hivuing af Lodlinen, vare 0."'41 lange og 0."'73 (2 Fod
4 Tom.) i Diameter. Alle i Tapper havde b Furer eller
Rifler, Afstauden mellem forreste og agterste Tappecentrer
var \."'14 (3 Fod 7.u 'I'om.), Tapperne blev saaledes drevne
samtidig rundt med lige Hastighed og samme Vej. Mn­
skinen viste sig srerdeles hensigtsmressig, idet den arbejdede
sikkert og kraftigt, kunde baade hale og fire, uden at man
behovede , at skifte Linen paa Tapperne. og man undgik

I
I

I
I

Skrrendsningen, del' folger mod Iridhivniug part l'n kon­
kav Tap. De store 'rapper om Bagbord togind 100 Fame
(183 Meter) af Lodlinen i 3 Minuter, og de smaa om Styr­
bord 100 Fame af Skrabetougct i 6 h 7 Minuter.

I Begyndelsen blev den brugte Damp fra Hejtryks­
cylinderne ledet i en Slange over Drekket og ud over Skibs­
sidenom Styrbord. Da Dampen ved dette Arrangement
jevnlig blsestes ind over Drekket og generede, sattes et
Kobberror som Dampskorsten ret op bag Stormasten, hvor­
ved dell nsevnte Ulempe hrevedes.

by keys. The drums on tho starboard side. for hauling
in the dredge-rope, had a leuuth of 1 foot 41/ ,1 inches. ami
were 1 foot 41!~ inches in dimuotor ; those on till' port
side, for bringing in the sounding-line, had a length of 1
foot 41/.1 inches, with a diameter of 2 feet 47/ S inches. The
4 drums had each of them 5 flutes, or grooves. Between
the foremost and hindmost pair of drums, measured from
centre to centre, the distance was 3 foot 9"!w inches. Hence
it is obvious, that the drums would revolve simultaneously,
with equal velocity and in the same direction. The donkey-

l'ngllle provr«] a most efficient little machine, working with
surprising stoadinoss nud «ase ; w« could haul in or payout
th« line without having to shift it on the drums, and there
was no surging, which cannot 1)(· a voided when the drum is con­
cave. 'I'he large ,drullls on tlu: port sidp delivered 100 fath­
oms of sounding-line in 3 minutes, and the small one; on the
starboard side, 100 fathoms of dredge-rope in 6 or 7 minutes.

On the first cruise, the waste steam escaped through
a hose on deck' over the starboard side of. the vessel; but
being with this arrang-ement, frequently blown back, to the
inconvenience of those on deck, the following year a: copper.
steam-pipe was put up abaft the mainmast to get rid of
.the nuisance.
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2: - ' 11 companion hatchways ;
oyer engine-room; li vent ilator ;

Alongside the afte r most h atchway, on the port side"
was placed a large, st rong r eel (Fig. 2 cl, and Figs. 13,
14), which held 300 0 fathoms of sounding-line . I n 1876,
we had a spare r eel o n th e starboar d side ; but it was
never used.

Explanation of Fig.
o skylights; ?It skylight
1U waterclosets,

Fig. 3 shows the arrange ment of the Deck below the
R oundhouse: - ,q,r; passages on both sides of the ship;
s messr oom : k cooking-range ; l, l, 1. " cabins; 11 companion­
ladder t o orlop-deck ; 11 pantry; ?I/ skylight oyer engine-
room ; b boiler,

An Orlop -deck, fitte d up as shown in F ig. 4, ha d been
laid fore and aft .fro m the engine . The common work-room,
A, occupies the whole breadth of th e ship. The firs t year of
the Expedit ion it wns a t r ifle smaller , t he foremo,st bulk-

Ij hend being 2 feet farther aft . A midships, und er the large
11 skylight, for which an opening had .been cut in the main­
:, ' hatch. was placed the zoologists' t able ; another, that of our

meteor ologist, stood on th e por t side; and on the starboar d
side a thir d, for the ' chemical work done on board . I n Fig.
4 c, on the port side, is shown the case for th e chronometers.
A midships, fr om the fore most bulkhead, was suspend ed th e
mari ne bar orueter.In the same figure 1,1,7. . , are a r ow of ea­
bin-. 3 on either side of th e engine. fore mid , aft. From the, ~ ,

R oyal D ockyard of Carljoliansvrem the Expedition procur ed
cabin furniture, such as chests of drawers, washing-stand s,
camp-stools, &c., and th e necessary bedding both for th e cabins
and the sailors' hammocks: but in place of the canYa~ berths
we afte r war ds substitut ed wooden swinging-berths, mad e on
board by th e carpenter . The exper ience of the first year's
cruise, showed some additiona l outlay for re medying defects
in the general nrrangements below deck. ill pa r ticular ,those
connecte d with light and vent ilat ion, to be highly desirable.
Unsayo m y smells emitted dur ing tIlE' chemical work would
hang about the r oom, and the foul ail' fro m the bilge lH'oyed
a great nuisa nce in 'Yeath er that did not admit of vent ilating
through the skylight. Diyers impl:Oyement s were accor d­
ingly l'ffecte d hefore commencin g the cr uise in 1877 . " Ve
had the dimensions of the woi'k-r oom inc reased, by moying
the foremost bulkhead 2 feet farther . fonY:ll'll. On the
stal'bofll'll side of the orlop-deck (B), a sepnrate laboratory
CL). open ing into the work-room, was fit ted up for t he che­
mical w~rk to be done on board . ~'he work-room got a
good coating of ligllt-gTecn paint : and :lftl'r filling up th e
chinks, the floor ,ras cO\'er ed with oil-cloth. Along ' th e
for emost bulldll'ad wC' put up a Yentiduct (h), 1 foot
sC} unr o, down which an uninterrupted cunent of fr esh

,j air found its way into th e work-room (Fig. 2 h; 'Fig. 1 r e­
:1, presents the nlOyeable top of tile I'entilator, which could
I: be tUl'1led in any dir ection to catch th e wind). T o get
:1 rid of the Yit.iate d air, a t in pipe was laid along th e r oof
il' of th e passage exte nding 'past th e cabins, being . car r ied
:,.1' th ence o\'er thehoiler (b), aIld up th e front of th~ fun-

1

1 ne1. .Mor eoyer, there being now a double , bulkhead afore
,I the boiler (b), lik e proyision wus made for the escape of

i
I
I
il

!I
11

il
1I
I

Ved Si den af agterste Luge var anbragt om Bagbord
en Rulle (F ig 2 d; Fig. 13 og 14), pan. hvilken del' kunde
oprulles indtil 3000 Fuvne (0500m) L odline. I 1876 havde
vi en R eserv e-Rulle om Styrbord, men denn e bl ev aldrig
benyttet, .

I Fig. 2 er for res te n 11 N edgnngskapper. 0 Skylighte r,
m Muskin-Skylightet, 7z Lufthnt, 11' .W at erc losets.

Fig. 3 visor Apteringen nf Rllmmet i Hytten. .q,r;
, ere Gange paa begge Sider, s Spisesalong, le Kabys, 1, L. 1...

Sovelugarr-r, 11 N cdgang til Mellemd rekket , 11 Sterrids, ?Jl

Mnskin-Skylightot, b Ejedlen.
Baade for re nfor og ngt onfor Maskineu bl ev lagt 1I1el­

lemdiek, Apteringcn at' dette er vist i Fig. 4 . A er A r­
bejdssalonen, del' indtager Skibets hell' Bredde . Den vnr

,i 187 6 uoget mindre, idet 'F orskuddet stod 0.m6 (2 F od)
lrenger e agter og del' var Iter saavelsom i Lugar erne med
H ensyn ti l Mnliug og Udsty r nnvondt den storste Spar­
sommelighcd. Midt under Skvligh tet, del' var anbragt i
Skibet s Storl uge, sto d Z oologerncs Bord, Meteoro logen
havde sit Bord om B agbord og Kemikere n sit om Styr­
bord, I F'igur en betegner r om B agbord K ron ouieterskabets
Plads. M idskibs paa F orskuddct hang Sobal'ometret. 1, l.l . . .
'ere Sovelugnrer , ;} fora n og 3 agtenfor Mns lcincu. F m
Oarljohausvrerns Verft erholdtos udlannt Chiffouie re r, Vaske­
vandst ole. F cltstole sarnt fornod- nt K0jet0j t il Lugnrer og
Maudsknb, men Rn mmekojerue i Lugm-erne blev sener e paa
Turen ombyttede med Slingn·kojpr af 'I'rre. som 'I'omm er­
manden fora rbej dede. Erfnringcn frn dot fors t o Anr vist e,
at det var uodveudigt at anveude nog-et mer~ Bekostning
paa Indrcdn ingcn, nnvnlig mcd H cnsyn til Ly s og Luft.
K emik erc ns A rbejde generedC' ofte de 0\TigC' H orror. lige­
som Skibslugto u var en stor Plngo, nnar Y l'.il'et ikke t illod
Luftning gjl'llllem Skylightet. T il i 877 Anrs 'I'ogt blev
del' . derfo r gjort tlere F orbedringcr. Forsku ddet i Arbejds­
salonen tlyttedes 0.1116 (2 F Oll) la'ngpr C' forefter. Om Styr­
bord illllr ett('(les pan Bnllj ern p (B) sfC'r skilt Laborator ium
(L) · for K emik el'11P, med Indgangsd0r fra Salone ll. IJ ellne
bl ey ol'llpntlig malet med lysgT0u Vanl' og G ulyet bley
t ret tet og tr ukkrt med Voxdug. Laugs -F01'sklllltlet opsattes
en Luftr l'lldl' (71) af 0.1'1111 ( 1 1\:\'ndra t fods) T\'er sllit. dpr
ledede fri sk Luft ,ued i S:tlOI1l'u (Fig, :2 h og L ufth at ten,
]<'ig. ' L dpr kUlldp yendes mod Yind l'11). Den slette Luft
fortes 1Il1 g,il'ul1l'm pt BlikrOr, dpr I'm G:mgPll udenfor Lu­
garel'11e gik OY er Kj etllen (V) 012' op , f01'l' eufor Skoi·ste nPI1.
Skuddet p:ta Pork ant af Dampkj Pl]] Pll (lJ) hi t'\' gj or t dob­
belt og dl'u i Ml'lleml'llll1md sbapIHlp rnrme Luft giypt
Atlob. pan liglll'llde l\Inade. Lug:m'1'llp agtl' r ud hanlp og­
saa en liglll'ndl' Yentilatiollsiudl'dlling. :-)nmtlige Lug-arer
og Banjel'1l e. hyoi' Polkene lan i H a'llgekojel', hayde Ven­
tiler i Skibssiden , saaledes som mnn ser af Fig. .4 og Fig. 1.
Lugarel'1le bl eve trukne llwd byidt ~'npetpapir og Gul\-et
kl redt med Voxdllg: D e "arC! meget rllmmelige og tone,
men varme, naar del' Yar 1")'1' paa Kjedlpn og noget n1(jrk~,

Varmelednin gen,. som det forst e AaI' kun best od af et Jern­
1'01', del' yar ledet gjenne m de forskj Pllige Rum, bley for­
synet ·med Aftapningskraner og srnrskilte Dampome ' af Kob-
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· .
bel' i hvert Rum. I Fig. 4 er endvidere S, S Styrmreudenes
Runi, f F yrbedernes, g Kabysen for Mandskabet, /' Vand­
tank, b Kjecllen, 'In Maskinen, k Kulboxerne.

the heated nil' between th e two partitions. F or tlu - cabins
aft. too, we ndopt cd this modo of vcntiln tion, Each coin­
partmeut, ns also tho orlop-dvck. wlu-rc till' crew slung
their haunnocks. : had hull's eye windows (Pigs. 4- and 1).
The cabins were all of them pnporod white, nud had
their floors covered with oil-cloth. They were very com­
modious, and dry withal, but. somewhat dark, and with the
steam up, rather close, from their proximity to the boiler,
l'he warming-apparatus, which on the first year's cruise had
consisted merely a!, an iron pipe extending from compart-
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Fig'. G.

Samtidig med Skibetskal jeg omtale Pdersens Pendel­
Regulator, Fig. 6. Som bekjendt er .det erv stor Ulempe,

ment to compartment throughout the vessel, was now pro
vided with . stopcocks for turning on the steam into coppel'.
receptacles, or stoves, as they are called, of which each
'room and compartment had one. Fig. 4 also. represents
the mates' cabin (S, S), the firemen's compartment (f), the
ship's galley (q), the water-tank (v), the. boiler (b), the
engine ('In) , and the coal-bunkers (k). .

In my description of the ship and her equipment I must
not omit to mention Petersen's Pendulum-governor (Fig, .6).



naar Skruefartejer skal gaa ret mod eller ret undafVinden
i haj Sd, at Skruen til enkelt e T ider kommer ud af Seen,
eller i all e Fald sua heit op i Vandet, ut den tager en
saadan Fart, at del' let kan opstaa H nvari i Maskin en,
Erfaring lrert e, at "Voringcn" klarede sig bedst i hoi So­
gang, naar den blev Iagt med ::)te rnen rot mod ::)oerne,
men naar Balgetoppen havde pass oret Skihets Midte, faldt
B ougen ned i Bolgedalen og ~kruen ~ soiu derved loftedes
op i Vandets Overflade, slog da sna hanrdt, at Maskinisten
stadig maatte staa med 'I'hrottlevalven i H aanden og breru se,

· N restcommander ende, Premier lieutennnt P etersen, fandt .da
paa at hrenge op et af 'de store L odd er, del' brugtes til
L odningerne, nf .112 . Pd.s Vregt, . umier Ma skinskylightet ,
med Forstotning t il Sid eme, saaat det blot kunde svinge
frem og tilbage i Skibets Dinmetralplan. I den nedre Ende
var fastgjort 2 Snore, del' lob gje nnem Kouse, en forrenfor
Mnskinen (oyer Kj edlen) og ell agte ufor smume (i Ma skin ­
skylightet) noget ud i Borde. 0 ); beg'ge Sn ore var med de
nedre Ender fastgjorte i H aandtaget t il 'I'hrottl evnlven.

Tdet Skibet nu faldt ned -mod B ougcn , svingede Lod­
det foreft er , t rak derved i den ngt ersto Snor og lukkede
'I'hrottlevalveu. . Nnar Skibet utter rejst e sig, faldt 'L oddet

· tilbage og aabnede igjen for Dampen ved Hjelp af den an­
den Sn01:, Grrendserne for Loddets eller Veutilens B en e­
gelser i begge R etuiuger re gul ere des ved et Par pan. den
agterste Snor frestede 'I'vrerstykker at' 'I'rre, del' stoppede
op imod den agterste Kous i Maskin skyli ghtet ,

Gj enu em dette enkle Arrangement udforte Loildet den
for Maskinisten saa besvrerlige 'Ij enesto med Bremsningcn.

· og bedre end' hnn kunde, dn L oddet folger Skibets BC\'m­
gelser sikkrer e end Maskinist en knn. l\ledfuld Fart hjalp
ikk e Loddet. da Sl ideskabet og Cylindere n ind eholdt for
meget D amp selv efte r 'I'hrottlevalvens Lukning ; men da
Maskinist en heller ikk e knn gjore mer e eml at lukke, er
man i dette Tilfrelde yed Omstrendighedel'lles l\fedfor lI0dt
til at reguler e ' til mindre Fart.

Lodning.

Lorldcrl1c. N aar Dybden ikk e antoges at vrere oyer
lOU() F:lYllP. amendtes det saakaldte R or-Lod. Til L od­
ning paa storre Dyb brugtes Baillie-Maskinen.

Rm'-Loddet (Fig. 7) er af Bly u.m77 (2 Fod 51ft Tom.)
langt, 0."'U78 (3 Tom.) tykt og yejer 56 KgI'. (112 P und).
Det har i den nedre Ende et i en Messin!:-'1uuffe indskruet'
Jernror 0.m23 (9 Tom.) langt, 0."'052 (2 Tom.) bredt til
Optagning af Prj.j\'er af Buuden. D ette RoT' har i den ovre
Ende nogle Huller for at Vaudet kan slippe ud, naar
B undpr0ven trrellger ind ' nedenfra , og i den nedre Ende en
Butterfly~Ventil , del' aabner sig opad, og som hindrer Bund-
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It is a well-known drawback with screw-vessels st eaming
head or st ern to wind in a heavy sea , that of th e scr ew
being at times either wholly lifted out of the water , or
at' least brou ght so near th e sur face as to cause it to

~ .
r evolve with a rapidity that .cann ot but expose th e engine to
ser ious damage. In rou gh weather , th e "Voringen" was found
to behave' best with her head to th e sea; but when the
crest 91' a wave had passed the middle of the ship, 'she
would plunge' her bows into th e trough of the sea, and the
scre w, being t hen proportionally raised, tor e round with such
cr itical violence at the surface of the water th at th e engi­
neer had to be constantly on th e aler t , ready at any moment
to shut th e throttle-valve and cut off the steam , Observing
thi s and the trouble it enta iled, Lieutenant P etersen, our
second in command, hit upon th e ingenious device of sus­
pend ing as a governor und er t he engine-room skylight one
of th e heavy leaden sinkers, weight 112 lbs., which he made
to swing right fore and aft. ' At the bottom end of th e sinker
wer e fast ened two lin es, rove through thimbles, one before
th e engine (over the boiler). and the oth er abaft it (on the
engine-roo m skylight), a lit tl e to the port side, the other two
ends being mad e fast to the hand-lever of the throt tle­
valve.

K ow, when th e vessel pitched, th e sinker swung
forward, and, pull ing npon t he afterl ine, closed the throttle­
valve'; on her again ris ing , th e sinker swung back opening
the ste am-passage bv its dr ag on th e other lime, 'I'he motion
both of the sinker and of th e valve was kept within proper
limits by two cro ss-pieces of wood on the after lin e, fixed
one on each side of th e after thimble.

By this simpl e arrangement , the engineer was relieved
from the troublesome duty of throt tling, which th e sinker
perform ed even more effec tually, following th e motion of the
vessel with far greater nicety th an th e most watchful eye.
At full 'speed, our pendulum-govern or was of no avnil, the
yalve-casing and. the cylinder then containing too much st eam,
eyen witll the throttle-\'ulye closed ; howew r, as the engi­
neer' can do no 'more th an cut oft' the ste am, in th at case
ther e is nothing for it but to r educ e the speed.

Deep-sea Sounding.

,Vhen the depth ,,'as supposed not to exceed 1000
fathoms, we used t Ilt' tube-l ('ad ~ flS it is called , For sound­
ing in greater depths th e Baillie machine was emi)lo):ed.

The Tube-lead (Fig. 7 ) ~ 2 feet 61/:: inches long by 3
inches thick, is of leael , and weighs 112 lbs. At the lower
end it has a brass box. into which is screwed an ir 01i tube
. ' ~

9 inches long by 2 inches in diameter , for bringing up samp-
les of th e bottom. This tube has th e upp er end perforated.
with a number 'of holes, to allow of th e water passiJig .out
above on the samp le of the bottom pressing in from beneath,
and is furnished at the lower en~ with a butter,fly Yalve, 0l)en- .

. .
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proven fra at skylles ud af Roret under Ophaliugen, Nnar
R oret er afskr uet, kan et Sidestykke tages ud, hvorved
Buudproven kommer tilsyne med sine naturlige L ag og kau
undersoges forelebig, far end den bringes parr de dertil be­
st emte Opbevaringskar,

~ng inwards, to prevent the washing out of till' sruuple 0 11

its journey to the sur face. TIll' tube screwed off, t ilt'
sample within, as it lies i ll situ. may. by removing a slip
from the .side, be disclosed for preliminary inspection,
before being tak en to the receptacl es in which it is stored
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Fig. 7. Fig. 8.

Baillie-Maskinen (Fig. 8) bestaar af et 1:m75 (5 Fod
7 Tom.) langt, O.m061 (21/ 3 Tomme) bredt Rer, a, hvis
evre D el er af Messing og tilspidset. I Spidsen er en
Gjennemskjrering, . og lsengere- nede i Flugt med denne en

DOll nors ke Nordhavsexpedifion, C. " 'ilIe: App arnterne og deres Bru g,

The Baillie Sounding-1nO.Chine (Fig. 8) oonsists of a
tube a, 5 feet 9 inches long by 21/ S inches in diameter ,
the upper portion of which is of brass, bevelled away
to a long rounded slope. At this end' it has li slot,

2



Aabning pan hver Side. Stykket b, del' liar en Bredde , som
er noget mindre end Reret a's indv endi ge Diameter, er
indsat i dette sanl edes, 'at Knastern e ved b's nedre Ende
kommer frem i Sidenabningerne. og Stykket b kan snaledes
bevreges op og ned, fra at Knasten stoder an mod Over­
kant til den stoder an mod Underkn nt af Anbningen. I
sidste 'I'ilfrelde er b ganske skjult inde i R oret med Und­
tagelse at' Ringen. I den nedre Ende af Roret a er an­
bragt den sanune Indretniug til Optagning af Bundpreve
som paa Ror-Loddet.

Til Mnskin en horer .Jernlodderne c, c, c, at' hvilke
hvert liar l:n V:egt at' omtrent 27 Kilogram (Do Pd.). D e
ere korte Cylindre at' stoht .Tern med et Hul i Midteu at'
noget storre Di ameter end R oret (( 's og melt Knnster paa
Oversiden samt til svnrend e F ordybninger pa ll, Uuders iden
og desud en en Furl' pall, begge Sider, del' ligger i Knaster­
nes og Fordybnin ger nes Plan. X anr det ene Lod stables
ovenpaa det and et , danner der es F ur or en fortlobende
Rende. Underl od og Overlod liar srersk ilt For m, som F'i-

. guren visor, idet det forste er kugleformig afruudet pan.
Undersiden, for at gjo re mindre Modstand mod Vandet,
og det sidste er noget konisk.

Naar Baillie-Maskinen . skal riggl' s, bruges en storre
cylindrisk 'I'rreblok med et Hul i l\I idten. Over dette lreg­
ges Ringen cl, del' er af Stobejern. med isatte .Ierntrande,
og man stabler nu Lodderue ovcnp aa, saa mange som man
anser forn odent for med Sikkerhed at kunne angive 0je­
blikket, da L oddet slaar i Bund. D er efter srett es Roret
a gjonnem Hullern e i Loddern e og 'I'rrebl okken , Stykket b
loftes op, .Jerutrnadene hegges i .Teruloddernes Sidefure r ,
og Ringene f huk es. paa de O\Te A fsatser paa b. :X aar
man nu loft er op i L odlinen, der er hexet fast til Ringen
i Stykket V, hreugo L odder ne pna A fsatserne pan Styk­
ket b, og Roret a hrenger med Overkant af Sideaabnin­
gerne pa a Knasterne ved >den. nedre Ende af b, som i
Figuren . Naar Ma skin en sta der mod Bllnden, bliver det
lost ~mngende R ar a dr evet op og tryklwr med sin one
koniske. og at'rundede D el Ringene f ud at' A fsatserne paa
b. D en-ed er l"orbindelsen mellem .Jel'lllodderne og L od­
lin en opb revet. Lodderne med Ringen d, .rern trnadene og
Ringene f fillde ned og blive liggend e paa H avbunden ,
medens Roret ( t og Stykket v bringes op til Overfiaden,
naar Lodlinen hives ind.

D el' blev anvendt indtil 8 Lodder af samlet Vregt
216 Kilogram (432 Pd.). Roret, del' bales op, vejer kun
17.5 Kilogram (30 Pd.).

.Baillie-Maskinen viste sig at vrere ' et udm rerket Ap­
parat, idet Lodderne hver eneste Gang, den bl'ugtes, gik af
RfIlret, om end Bunden 'var lloksaa blflld. Den eneste Van-
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and farther down , in ' a line with the latter , two other
openings, one on either side. The piston-iron b, not quite
equal in width to the inn er dianieter of a, being so fitt ed
into the tube that th e studs at its lower extremity corr espond
with th e aforesaid slots , or openings, can accordingly 'work
up and down within th ose limits. When th e studs are at
th e bot tom of tb e slots, th e piston-iron b is just with in the
brass or upper end of th e tube, th e ring only by which
the instrument is shackled' to th e sounding-line being then
above' it. For bringing up samples of the bottom, th e
lower end of the tube has an arrangement similar to that
at th e bottom of th e tube-lead .

To the mach ine belong a number of sink ers c, c, c,
weighing each about 66 pound s, - shor t cast-iron cylinders,
with a hole through the middle slightly excee ding in diam­
ete r the tube of the instrument , and tooth ed and notched
so as to fit into one another and make one mass, also hav­
ing a groove' on either side in the same plane with the
notches. 'I'he top and bottom sinkers differ in shape, the
for mer being slight ly conical, and tbe lat ter having th e lower
end spherically round ed, to dimini sh t he resistan ce and thus
increase th e velocity in descending.

The Baillie machine was placed for adjustment on
a cylinder of wood, having n hole through th e middl e
somewhat greater in diameter than that of th e t ube et.

Over the bore of the cylinder is placed a cast-iron ring
cl, with iron wires attached ; and upon the ring are
piled a number of sink er s, sufficient to det ermine the
exact moment at which 'the instrument r each es th e bottom.
The lower part of the tube et is next passed through th e
sinkers into tb e wooden .cylinder beneath ; and after draw­
ing out the piston-iron b, the wires , forming a sling, are
laid in the zroove along the sides of th e sinkers . an d

L L ,

th e rings f hooked upon th e shoulders of' th e piston.
:N ow, on the instrument being hun g to the sounding-line
by th e ring of th e pist on-ir on, the sinkers will depend ,
on th e iron -wire sling, from the shoulders of b, and
t he tube et fi.·om the lower st uds that r etain th e piston­
iron in position, th e brass cylinder beillg pulled down th e
ent ire length of' th e slbts, as shown in the figure. 'W hen
th e tube' and the weights to uch the bottom. 'the brass Cy-

L • •

linder' is pushed upwar d th e length of th e slots, and it s
top rim striking against th e ri ngs j ; the sling is slipped
off th e shoulders of' the piston-iron. 'fhe sinkers, being thus
deprived of their .support, drop, carrying with them th e
ring cl, the wires of' th e sling, and the rings f, down the
tube et, which, on hauling in the line, comes up alone, with
the piston-rod and a sampl e of the bottom.

. For some soundings we used as many as 8 sinkers,
weigbing together 432 pounds. The weight of th e tube is
only 35 pounds.

Tbe Baillie macb ine pro ved an excellent apparat us,
the weights being with out exception detached from the
tube , however soft the bottom. The only difficulty



ske lighed var T dfiringen over R rekk eu og ned i Soen, thi

ved Slag mod Skibs siden kundeJerntraadene losne og L od­
dern e tabes, Man firede den dsrfor saa hurtig som muligt
ned i Vandet , hvor den s Sving ninger under Fartojets Be­
vregelser lettere kunde da-mpes og gjores uskad elige.

L odlinerne, del' var levcred e af Rebslager Timm i

Ohr ist iania , var af fiu este Sort italionsk Hamp, :2 ,<1110 (I

'I'onuno) i Omkreds, voxede og glat st ro gn e. De holdt vod
anstillet PrQYe en V regt af 750 K ilogram (15UO Pd.), De

viste sig srerdeles gode, og del' bl ev hrugt kun en Line

liver Sommer. Linen bl ev mrerket for livert hundred e

F nvn e med omviklede og pnnm erl cd c Stykh r Plagdug nf

forskje llig F nrve. D e forste :2U Fnv ne vnr dobbelt P art

med Kous og Hex t il L oddet. I 1876 va r L odliuen ind­

del t i uorske Favne, og de torsto 100 Fnvne hank L a-der­

mrerker for liver 10 F av no, I 1877 og 1878 var L odliuou

inddelt i euqelslce Fame og de fors te 2UO Fnvue opma.>r­

k ede for hver lOd e F avn . Op mrerk ningen for etoges om­

bord , id et del' med 'I'ommestok blev sat M a-rker i 1hl'kkPt

for en L rengd e nf 5 Fnvne, hv ilk e ogs na seur-re brugtes,

n aar L in en bl ev efte r man lt og r ettet.

Som anfort, hm'd e n mgen Spr:pngnillg af Lodlilll'n

fornnr saget ,ed at Baillie-.Mnskincns Lodder ikke gik nf

R or et. Som BC\'is paa L odlinens Godhed 1mn anfores, at

den under Lodningen en G nn g, medens den altsaa rar i

fuld P art, gik i Hus i L oddebl okken, iuet denne ikke
drejed e sig llUrtigt nok ind i P innet mellem Linens P artpr.

Uag te t lle t , ohl somme R yk og det SlleYl'e Rum. hrori Li­

n lln Lie, kll eLen illll i Bloldwn, o,er ti!<I l'ls ska.r JH' K :lIltPl"

hold t dell udell at lide S k:Hle. D l'1I elles te Spl'a'n glliug af

Locllille fandt tited i 1877 pan 'l' lIreu nonlt>nfor '1' 1'0 IIIso .

idet L odl in en , som under Inclhi m !ngl'u rar kOllllllell under

Far tojets Bunel , hi e, grehet a f S kl-ue n og spr:pngt. r ed

at TIre et L od i sink Bugt ud fra S te mell. og lIlell Ellllel'll c

af Lin en langs hyer af F artojets S ide I' hale lh,t ag t er ud,

l'ykked~s det ,agtlmrende O fficer, Capt, Grie!;, a t fish

L odlinen, del' harde b stet sig om Propell el'axen saa vidt,

at den ikke smik j dened r eddedes Here '1'hermometre og

de af dem r egistrered e Bund-'l' emperaturer.

A ccmnulato1"en bestanr af en S mnling Kautschuk-Stro]lpc

(Pig. 9) , In'er bestaaende af 2 sa mmen fojede Strengc af

2 c1Il ca/.l Toms) Tykkelse. I In'er Bugt er en Tnc-Kous

med Stjert, og Strengene holcles sammen om Trmkousen e

ved tynde Kautsclmk-Ringe. Stroppen e ere ordrrede mel­

lem 2 stmrke Trmskiver, · Om.442 (1 Fod 5 Tom.) i Diameter

og Om.040 (1.7 Tom.) tykke, med ligesaamange slllaa Hul­

ler som del' er Stroppe. . Stj~;ten tages gjennem Hullerne

og samles om en svmr Kous, saaledes at Stroppen e blive

. j emt . sti,e. Pig. 10 viser Lodde-Accumulatoren. Den be-
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lav in low ering till' instrunu-ut : humping a l!ainst th e

sh ip's sid e was apt to disl'II!l:1!!.P th e slinu . :1IId thus occa­

sion the loss of th e sinke rs . '\'1' thcrvfor» uot th v machine

as quickly as possibl e in to th« water. where the swinging

motion given to it h~' tlu- roll ing of th e vessel could
Pl'Oduel' no injuriou s res ult .

'I'he Souudinq-liuc». supplied hy :\lr. 'l'inun, r opomnker

of Christinuin. werl' of the best Italian lu-mp . 1 inch in

circumference. with a breaking stra in of I:lUU pounds. and

well waxed and smoot h- nod. TIIl'Y proved of cxcollont
quality. onv amply suttic itu; tor n whol« cruise. 'l'lll' lines

wvro graduated into lnuulrorls of fathoms hy attached slips

of different coloure d hunti no. "TnplH'd round the surfnce,
Each W:1 S rOH' douhl« tlu - first ~\l fnt luun s. and provided
with a th imble :1I1l1 n shnckh-. hy whiel. to make last tlu­
so uudi nu-mnc hiue. F or tlu- fi rs t Yt':II"S cruise. in IHili . tlu­
l iue was gr:1I1u:lb,tI into :\llrw t'!!iall f:tt homs. nud had slips

of lvatlu-r a t en'r~' 1\I fathoms of tlu- firs t hundrod : hut

for th« hHI rviun iu in jr cru ises. in 1~ 'j i .uul IS/ H. WI' suh­

sti t nte d ElI gli sh uu-nsurv, graduati llg tlu- first two hundred

fath oms of th « lin« into tvus lIf 1:lthlIIl\S. 'I' hl' line was

gra duate d 0 11 board. :1 !:ttholl\s lmviru; heon prvviously

mpnsurl'd _out aloll!! th l' dl'ek with a fllot- m lt', '1'hesl' fin'­
fathom int!>I'\':l!S St'1'\'1'11. tOll. ::s a 1'l ,1 ;:,hll' sta llda l'll wht'n

!'l'-lIll'asul' in!! :\Ild :llljusti llg' t ill' liu t'.

.As stnte ll ah o\'(' . th l' wpights IH '!'l' dl'taclll'd :l-t erl'ry

soundillg \rith tI ll' Ih ill il' llIachi1l1 ': alltl hl'ucp Wl' lll'\'('r
had the lim· carry aW:I-,I" frolll thpir failillg to drop off on

the instrull1l'nt 'st r ik iug thp hllttlllll. :\lean\\'hill'. tIll' l'X­

cpllpncp of its qu:dit.r canlP Oil OlH' llccasion to hp SP­

\'l'rl'!~' tpStl'll. \\ 'h l'n l'ullllillg nllt "ith full rl'!ocity, till'

Jilll' sUlltll' 1l1y c:1JIght ill t ilt' sllulld illg-hlllek. wh ich ' hat! 1I0t

l'l':Hl ily adj ustt' t! itspJt' to t Ill' d i1'l ,et ioll takl:1I by till' fOl'llll'r
011 its rapid ]lass:lgt' out. But. though hl'Ough t u]l ill th is

W:lY \\'ith a r iolt'ut jl'rk. :1I 11 1 .ialllllll'd hl'sidl's illto till' hlock.
partl y. too. ag a iust sha rp l'dgl's. t ill' Iilll' \\':lS st l'Ollg I'lIough

to stau t! tI ll' st l'a ill Ull illj ll]'('d . 'I'l li' ollly sOUlIllillg-lilll' that

partl'd was U1 11 'U Sl'tI ill 1~7 7 . 0 11 ou r c ruis(' lIorth ot'Trolllso,

' Ve \ 1"\')'(' haulillg ill t Ill' ll'ad. ,rh( '" it got ulld( 'l'IIl'ath t llO

shi p's bottolll, foult 'd tb " sen '\\ . :llId W:IS bl'Olwll, By 10\\'1'1'­

iu g a 'I'l'ight ll\"p!' t Ill' lltl\r s ill a shck bight. :tlld tlll'll.
with t ht' l·ud s of th \' 1'0pt' pxtl'llllill!! 0 111' alollg pithel' sidl'

of ti lt' H'ssl'! , haul illg it :1 ft. t ill' oflic,' r of the w:ltch. Oap­
ta in G ri l'g. succl ,('dl' t! ill tishill !! til t' soulllliug-lillt', which

hat! tr istt>d r oulIlI t hl ' sc]'('\\"-sha ft ju st sut'ficiellt to kt'l'P it
fr olll siukill!!. :lllt! t h us l'l'cOl' I')'(,d sl' \" ('r :1I tll t'rlll ollleters, alollg"

with the tl'llI]ll'ratures th l'." had J'l'gistt'l'l'd at till' hottolll.
'1'hl' AccwlI1Ilulo/' is built up of :1 uUlllhl'1.' of' stra]ls

(Fig. V). l'ach cOIll]losl'd lIf 2 ,·tllcallis\'d illdia-I'uhlwr s]lriugs,

tlll'l'c-llual'tprs of all illCh thick jnilll'd iPlIgtll\ri sl'. III

each of the loops. is fixet! a woodeu thimble, with a lau­

ya r d, and the spr ings art' hpt ,tog-I't hpr by means of thin

india-rubber rings, The straps are kept fre e from one mi­

other and equahly taut, Ly st retchillg th em between a

couple of strong wooden di sks. 1 foot :)1/2 inches in diam­

eter and Pj~ inch thick. horet! with a hole for e\'ery strap,
't he lanyards being rove through the holes and brought



staar af 15 Stroppe. . I den nedre Kous hrenger Lodde­
blokken, del' er af Jern, forsynet med Hvirvel, Axe, del'
label' paa Friktionsruller og to Arme med Hrengsler til
Styring af Lodlinen. Den everste Kous hukes i et Top­
reb, del' senere skalbeskrives, og det hele Apparat hrenger,
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together round a large thimble. Fig. 10 represents the
Sounding-accumulator, composed of 15 straps. To the lower
thimble is hung th e cast-iron sounding-block, provided with
a swivel, an axle revolving on antifriction roll ers, and two
hinged arms to act as fairleaders for the line. The upper
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. Fig. 9.

naar det er Virksomhed , under Bagbords Storraa-Nok,

Hensigten .med Accumulatoren er at kompensere Ski­
bets Bevregelser· op og ned i Seen, saaledes at Lodlinen

Fig, 10.

thimble is hooked on to a pendant, which will be after­
wards described. When in use, the apparatus hangs sus­
pended from the' port main-yard-arm.

The most important function of the accumulator is
to take off the suddenness of the strain on the line when .



-ikke hliver udsat for pludselige Ryk. U dvidelsen af Ac-
cumulatoreus Stroppe tjener ogsaa til at angive Storrelseu
af den Kraft, som gaar paa den.

Ved Afvejniug i Land fandtes den Vregt, del' svarede
til hver Fods Ildvidelse af en enkelt Strop, og derefter op­

. sattes nedenstaaende 'I'abel, del' dog selvfolgelig kun angiver
omtrentlige Vserdier. En Accumulator med 30 Stroppe
brugtes til Bundskrabningerne.

1·)
;)

the vessel is rolling or pitching: hut it is also vnlunble as
indicating roughly the amount Ill' tlu- strain, by the greater
or less extension of the straps.

By weighting one' of the straps. I had found, before
the Expedition left :Norway on the first cruise, the amount
of strain corresponding t~ its extension. for every succes­
sive foot. The results, which of course cannot but represent
approximate values, are given in the following Tuble, An
accumulator with 30 straps was used with the dredging-gear.

Kautschukstroppeno taaler godt FugtighelL men an­
gribos af fedtagtige Stoffo og lider vel ogsaa ved stadig
Udsrettclse for Vind og Vejr. Saasnart Lodningen. var torbi,
hlev vistnok Accmnulatoren strax firet necl i Vandet, men
det kundo ikke altid undgaaes, naar clen VHr udhalt under
Raaen til Brug~ at dcn for en kortere 'l'id kom i ROgC'!l
fra Skorste.nC'n. Den i 1876 brugte Accumulator kuncle
ikke bruges den folgende Sommcr. I 1877 anbragte jl·g
til Forsog omkring Stropperne en Serk af Sejldug, del'
blev fastspigret rundt Kanten af oYerste Tr::eskive (se Fig.
1, Skrabe-Accumulatoren, og Titelbilledet saInt Fig. 14) og
YlU' af'samme Lamgde som Strop'pene i Hvile. Ikke usand­

'synligt paa Grund af denne Beskyttelse holdt Accumulato-
reme sig saa godt, at de kunde benyttes i 1878, clog i
den sidste Tid 'forst::erkede med nogle nye Reserve-Stroppe.

3 0 0 U
4 40 600 1200
o 61 910 1830
6 76 1140 2280·
7 £10 1300 270u
8 101 1515 3030
9 111 1665 3330

10 122 1830 3660
11 132 1980 3960
12 143 2140 4290
13 103 2295 4590
14 162 2430 4860
15 173 2090 5190
16 180 2775 5550
17 198 2970 5940
18 213 3190 6390
1~) 230 34.50 6900

Ved 2()1/~ Fods Lrengde blev Stroppen sprrengt.

D:"L Loddeblokken vejer sine DU Pd., den storste Lod­
devregt, som ovenfor aufort, var 47U Pd., hvortil kommer
Vanclhenterens V::egt, ser man, at Accumulatoren, paa hvil­
ken del' i dette Tilf:e!lle gik en Kraft nf noget over 10UO
Pcl. for Lodclerne kom i Vanclet. ikke hlev meget anstrengt
i Forholrl til hvad den kunde brere, Uncler Loddcts Syn­
ken gnar der ikke star Kraft paa Accnmnlntoron, dorimorl

bevirkcr Lodliuens lnng« Ovcrtlal!e en sna betyrlelig Friktion
mod Vandet under Ophalingen ha stone Dybdor, at Ac­
cunmlntoron kan stra-kkes ucl U."'2 til 0."'3 (vu halv til en

hel Fad.)

------'-------,

Lrengde.
Fact

1 Strop. 15 Stroppe, :10 Stroppe.
Y regt i Puud.

Length of Strap. Strap. I" Htmll8. :\tl Straps.
Feet. Wpig-hl. ill Pounds.

'-

;,3 o '0 Il

4 4U 6UU 12(H)
5 61 91:) 183U
6 7G 114U 2281l
7 9U 13:)U 27tH)
8 101 li')15 3030
9 111 1()lii) 3330

10 122 183U 3GGu
11 132 Hl8U 3960
12 143 2145 429u
13 1113, ~2\Jo 4:)DO
14 162 2430 4860
1'0 173 2:)n:) nlnO
16 185 277:) n:)[)U
17 H)8 2D7U [)940
18 213 3H1n G3DU
19 230 34:nt) 690U

At twenty feet and a halt' the strap broke.

The weight of th« souuding-hlock being :lO pounds, and
that of' our heaviest set of sinkers, as stated above, 4: 7(), to
which must be nddud the weight of the water-bottle, the
accumulator, which accordingly had to bear n strain of
but little more than 1UOU pounds !Ido1'1' the sinkers reached

the water, was not exposed to allY SI1\'OrO test, consider­
ing tho gl'l'at strength of tho str:1]ls. During th« down­
ward passagl' of th« lend, tlu-r« is n'ry little strain on tho
nccumulntor ; but wln-u lmuliiur ill. the friction of OIW 01'

two miles of coni ill th« \Yatl'r is so cousidernhle, that the
accumulator will he fl'l'(IlIl'ntly stl'delll'd from hnlf a foot
to a foot,

'I'he indin-ruhlx-r spl'ings stand w\'t and moisture well;
they an'. however, injuriously :dr(~('tl'(l by grease and all
kinds of 'fatty suhstancos, and proba.bly, too, suffer from
continued I'Xl)()S\ll'P to wind nud \\'l'atlwr. Immediately after
sounding, the accumulator was ]O\y('rl'd into the shrouds;
but Whl'll tricl'cl undl'l' tIll' ya I'd-aI'lll for us\" it was not
always possible to b'l'p it out of tlw sllloke from tho fUll­
nd. 'l'lw accumul:ttol's 1ll'oyidud 1'01' th(' first yeal''s erl1i~;p,

in 1876, 11all to be rejected on the lll'xt. '1'0 remeCIy this
drawback, I tried, 'in 1877, the experiment of nailing round
the rim of the upper disc a protl'ctive eovering of' canvass,
of the same length as the un'stretclll'cl straps (sce Fig. 1,
Dredge-accumulator, Frontispiece, and Fig. 14). Owiilg,
probably, to this simple expedient, the llj::cumulators kept
in so good a condition as to admit of our using them
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Thenuom eire. - D e D ybvandsthermometre, del' be­
uyttedes pan. vor Expediti on , vare Casella-Millers, 'B uchu ­

nans (K viksolvpiezouiete r) og N egr etti og Zambrns, den

rehire og den nyere M odel. Desuden gjo r des F orsog med

V and-Piezometre til Kontrolb estemmelser for de manlte

nybder , Alle disse Instrumeuter ville blive beskrevne nf
Professor Mohn i hans Afhaudliug om Dybvands-Pempera­

turern e.
Vasulheuter. - Paa vor Expedition 'nuvendtes hovedsa­

gelig den af mig dertil konstruer ede, i Fig. 11 i l / S nf den

sande Storre lse fr emstilled e Vandhente r , Instrumentot, del'

ble v provet i Christ iania for dot ble v nntaget , bl ev brugt

und er den hele Expedi ti on , snavel paa de stone som pan

mindre D yb. D n K emik eren havd e sti llet F ordriug paa

f> L it er Vn nd, blev Apparatet moget star t, hvilk et vistnok

ikke gene rede Indhalingen i mrerk el ig Grnd, men det gjorde

det noget t uugvindt at haandter e pan. D rek .

Vaudhentere u er i Figur en fremsti llet frerdi g t il U d­

tiring. 'I' amp en af L odlin en hexedes i overs te (a) og L od­
det i nederste 0 jebolt (b). Under Udtir ingen stro mmer
Vandet frif gjennem det , for P lndse ns Skyld, spi rnlfor mig

bojede Ro r, del' var af K obber og ind vendi g Iortinnet.
Samti dig loftes Propell erne op, sna at 'I'ng gerne i U nder­

kant af Propelbosset c konnner klar af 'l'aggerne i .:\1 uffen

om V entilstangen, og om de ikke skulde kOlllllle g:ms ke

Idare, sker Propellens Omdrejning n1l'd Skrnnpl:llll:'rne, saaat

Muffen og den gj ennem samllW gaaelllle V entilstang d bl ir er

staaend o stillo , N ;lar dcrilllQd Instrullll'lltet under Indhiv­

.n in g ben eges op:u l, t rykkt' l: Valllltrykket Prop l'!lel'J\(' 11\' (1,

de drives r undt den :llIdl'n Vej 01£ tagt'r l\[uffen llled sig.

' \ 'nt ilst:engerno, del' styrcs af '.l'vcrstykkl' rne C 01£ V('nti­

ler ne, , del' erc OVl'rtrukne med K autschuk, skrues da lllod

V entilsmder ne i Endcn af R or et , og naar dc Cl' n:l'st l'n

lukked e, glipper den sids te Skrucgj :eng e i V cntilst:mgen ud

af t:lkruegj:engerne i M ufi'en og Spirn ltj:edl'l'll e (j ) kla1ll' e

da V entilen i, og hold er delll lukk ede under R l'st en at'

IndhiYllingen , med ens Prop ell erne og Muii'erne gaa lose

ruudt den glat te D el af Ventils tangen og saaledes fre ll1byde

meget liden l\I odst:md. Instrumentet lukked e sig l'fterat

vrere indhalt 6 it 7 F avne. Skj rermene om PrOlll'll eme

beskytt er di sse, saa at Instrumentet ud en Slmde kan lig-ge

paa BUlld ell.

D a man ~nskede at konstatere, om del' var Overskuu

af Luft i de dybel'e Vandlag, bl ev del' over Svikhullet (g)
paa R~ret paaskruet et gjennemb or et Laag, og dette hle v

foren et med et i den ene Ende lukket Glasr~r ved Hjrelp

af et Sty kke Kautschukslange. N aar Vandet under Ned­

firingen 'st r 011ll1lede in~ i V andn Jret, l~b det ogsaa ned i
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the year after t18(8). strengthened. however, on th e latter
part of th e cruise wit h a few spare straps.

Th ermometers . - Of deep-sea th ormom otors, the Ex­
ped iti ou was provided with till' :\Lilll·r-Casella. Buchan nn's
(mercury-pi ezome te r}, mu l N e1!TPtti & Znmbrn's (on th e

original and the impro ved coustruct iou.) Experiments
were also mnd o with wntcr-piczometors. to 'control determ­
inat ions of depth, 'I'hesc instrumcuts will all bp described

by Professor :Jlollll. in his :\Il'll111ir Oil the doop-soa tom­
peratures.

The lrater-Bottle. -- FM colloctiiu; water both from

th e bottom .uul 'inte r modi.rt« dl'ptltS, " 'I' made chiot' USI'. nu
each of tIll' tlm -e l'l'UiSI'S. of all instrument dl,visl'll hy
myself', and tvsti«] ill Christiunia pn-vi ous to tho depnrturc

of the Expvditi ou . r ig. . 11 n'ln'I'sl' lIb thi s wnter-bottlc,
one-eighth of tlu- actua l sizl'. 'I'lu- app:mlhls hnvin g, as

stipulate d by ::\lr. ~rt·I\llsl ·lI . clu-mist to t he Expedition, to
bri ng up :1 litn-s of wutvrs, it was of cours e rnther
bulky : but this. t ho ugh it mado tltl' instrument soiuowlmt
cumberso me to h.uullv on dvck, did 1I0t mntorinlly impodo
the henr illg· in.

In the figure, th« wnter-hottlc is shown rp ad y to h-t
go. '1'1)(' pnd of t.hl' souudimr- Iiu« is shackled to th e

uPIH'r eypbolt. (a). :11111 tlu - lo.ul to t ill' lower (11). On th e

downward jo urnvv . til l- wntvr paSSl's l'n'dy tln-ough til e

tube, which is of COPIH'I'. t.iiuu-d ~ 11 1 th v iusirl«, uud which,

t o sa ve SIJ:1Cl'. had ln-r-n girl' n :1 spiral form. N ow. the
prl'SSlll"e of the w:lt er will lift lip thl' pl'opellers, enabling

tIll' l'ogs ill tIll' ulld l'l' sUl'facl' of thl' hoss (c) to gpt ch'ar

of the cogs ill th l' bu slt. t hl'ollgh which pa ssl.'s tlw rod of

thl' vaIre (ill : a lld it' not l]uitl' c!('al' . the prop ellm' will

r C\'ohl' with t hl' illc! inl,d pl:1111'S. tltl' hush :md tIll' valn'­
r od l'l'lIIaiu illg st:ttioll:lI'Y ;\ S hl'fol'l', ()u tl w ot lwr halld ,

whl'n t ill' , illstru llll·lIt., 011 hl'illg 1I:11I!l'd ill. is ~i \'l'1I all IIp­
w:ln l lIIot ioll, t Ill' 111'PSSII I"I ' o f t ill' wat·.l'l· will fOI'Cl' (loWIl

t hl' prolll'llt-rs, :llId thl'y will HII'II )'t'l'oln- in t Ill' oppos itn

dil'l'cti Ol I, c:lrry ing :l!ong wit.h t lll' l1I tlt l' IIIISI Il's. 'I'hl' \':lln'·
r od s. which C:Il llwt !"l 'I'o!r(', hping kl'p t in posit ion by t l ll ~

crosS-pil'CI'S t1q, ' I'ill t lll·n. togpthl'l' witll thl' vain 's. l'o l'pl'pd

with imli:l-l'lIbIJl'r . bp SCI"I ' II'(,d :lg-a illst. t Ill' 1':lln'· sC':l ts . Wh l'1I

t h\' r:lh('s :In ' w\'ll-n ig-h clllspd. the !:1 st twist of till ' scrmv

0 11 t ill' rot! of till' raI n ' will slip Ollt of t he corr cspo lHling

t wist of t ill' scn' \I' on th\' hu sh. a mi t1,1l' spira l spri ngs en
inst:l nt ly I'n '8s 110'1'11 t Ill' r:l!rl's :llId Ill'pl'ent the en close d
sample of ,ra tl']' fro m psc:lpi llg. t ill' pl'op l'll l'rs :U1d the
bu sh l's bl'ill g Ipft to l'p\'()I\'(· indl'jJl'JIIIl'ntly r ound tIll' f1nsh

portioll of tIll' r ods. thlls : drl)l'd i ll ,~ I'('ry little r !!Sist:lllce 011

the passag!! to tI le sm facl '. '1'hl' illstrllllwnt closes on I)(~ing

haull'd ill G or 7 f:lt llO IIlS. 'I'hl' sJlil'lds ]'ound tIll' propl~l­

lers serve to protect th em frum damage wltell tIle instru­

ment is lying on the bottom.

,Vith a view t o ascer tain whether th e proportion of

a ir were r ea.lly greater ,in th e deeper strata of t he oceall ,

a perforated cover was screwed o\'e r the spi got-h ole (g),
and connect ed , by meflllS of , a short pi pce of india-r ubher

hose, with a glass t ube , sealed at on e end. Now, whe n the

water on .the downward passage of the instrument entered
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Glasroret, nf hvilk et saaledes den atmosfreriske Luft blev
udjaget. N aa r Instrumentet kom ombord, endevendtes det,
saaledes at Kranen li kom ned og Glasre ret op. Man be­
vregede nu Vandhente re n lid t fre m og tilbage med den
avre Ende, og hvis del' havde vreret Overskud af Luft,
maatte denne haw arbejdet .sig op, og vist sig i 'I'oppen
af Glasre ret , D ette v1ste sig imid-
lertid i ethver t 'I'il frelde fuldt af
Vand lige til Tops, og blev derfor
i den senere Tid ikke paasnt.

I
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Fig. 12.
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1'iI mindre D ybder, og naar
man ikke behovede at st andse Udfi­
ringen, benyttedes .en mindre Vaud­
henter konstruer et nf Professor Ek­
man i Stockholm. D ette Apparat
er fr emstillet i Fig. 12. D et be­
stanr af en i begge Ender- aab en
Cylind er c, del' ha» en Brem r undt
om den ovre K an t. D enne Cylinder
lober op og nod lungs tre 1 Styre ­
stranger tl, hvis ovr e Ender er for­
bundue med et 'I'vrerstykke, og de
nedre Ender er frestede t iI en
Bund, del' har en med Fedt eller
Guttaper cha fyldt Udskjolpuing
rundt om, i hvilken Oylinderens
nedr e K ant passe!'. I deune Bund
er ogsan en Udtapningskr an . Fra
Midten nf Bunden staar op en
Staug, del' ba-rer en Skive med
K anter nf ombojet K au tschuk. og
som lukker Cylindere n foroYen,
naar den er sluppet ned. I denne
Skive er et Svikhul. Iukk et med
en P rop. Cylinderen hukes med
en Sliphage Cl i det ovr e Tvrer­
stykke mellem Strenge rne, og denue
H age hold er da Oylindere u oppe,
medens Apparatet loftes oyer og
lun gs Skibssiden, men naar man
lnder dot falde i Vnud et . loftes
Cylinderen • liilt nf Vandtrykket
und er B renunon og Sliphagen fal­
del' ned. Vandtrykket hold er da
Cylinderen fre mdeles oppe, san­
lrenge Instrumontet syuker raskt,
men idet man standser Udfiringen
ell er ved Bunden, fald er den ned og indeslutter Vandet.
Hagen b gr iller fat under Bundstykket og hindrer Cylinde­
r en fra at Iofte sig mere , naar den engang er faldt ned.

I I Figuren er for Tydeligheds Skyld kun tegnet to.
I To avoid apparent complexity , only two of the guides are shown

in the figure . '
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De nedontil paasatte .Ierublade f stoder mod Bunden og
hindrer. at Kranen bliver fyldt med Muddpr. Til vort

Brug anbrngtesjsterletfor disse en fast .Iernstang med Oje­
bolt j den. nedre Ende. i hvilken Ror-Loddet indhexedes,
Apparntet rummede :2 Liter Vnnd.

'l'alllpl'n at' Lmllil1l'u togps t'ra RuIlpu og m:lIletlt's
gj PI1l1\'1II :b'odblokkPn paa Agtprk:lIlt af Hyttr'u (Fig, I.J..)

DpIIH(' Blok ra.r lillt llliml1'1' c'lId Loddeblokb'n, og Skin'n
solid, lIIen t'onJIT~gt af S:llllUH> Konstrllktion SOIll dl'lme.
Derfra lllallecll's I.iOlUillPtalllpen riden· gjpnnPIll Lodtltoblok-·

keil, del' hang under ACCulllu!atorC'n.Acculllulatoren rar
i sin OITe Emlp fmstet til. et Topre71. ll\'is anden Emlp Yar
fastgjort on'r Godset paa Storsalillgc'n (FiQ. 14,) ::\ll'd
ell tirskaaren ~'aljl' haledps nu ACCUlllulatOl'l'll lIlI p:la sin

Plads under Baghords Stol'l'aa-Kok. StOl'l'aaell ImlSl'dl's .:
saaledes, at Acculllulatoren kOIll ollltrl'nf· for l\lidtloll :tf'
Loddl'brol'n. og blpr i dpl1llP StiIling forstottpt nlPd Hra<l'r,

Toplentl'r og Rakkl'. LodlillPn illPxPlh·s. orPl'str' (1jP1JOlt i
VaildhentC'reu, elll'r Ringen i Rorloddet, eIIPr Hillgpu i

Roret til Baillie-Maskinen, efter Omstmnclighederne. Be­
nyttedes ,Villps Ya.nclhpnter, hexedes Rorlod eller Baillie­
Maskinen i dpnnes nederste 0iebolt. ·Disse ForbprNlelser. .
ble\' truffet, medens Fartojet endnu rar i Gang. De fol-
gendeMano\Ter, del' tlc1fortes dels for at hoMe Fartojet

.saaridt mulig paa Plads unclet ,Lodningen, clels for at faa

water, Once down. tlu- cylinder is kept in position hy a

hook (b). which catches on the under Sll1't:1CP of tho bottom­
piece. 'I'he iron fenders U') at tli\' 100H'1' end of till' in­
strument serve to protect it WIIl'1I striking'tlll' bottom. and

prevent mud or rubble from fouling tho stopcock. In lieu
of the fenders, we substituted an iron rod. having at tho
lower end an eye-bolt, to which tlu: tube-load was attached.
The npparatus brings up about 2 litre-s of water.

Properly USPt1. tllP Ekman water-bottle gin's I'Yl'ry
satisfaction. There is no h-nkag·l': hut should any' mishap
occur ill Yl,pring. tho whol« O]Il'I':ltion 'rill hnvo to bl' I'\'­
Ill'atl'd: moreover. thl' t!:mgl' of thl' cvlindor and the disk

at tho top oth'r considcraulo rosistnuv« iu hauling up th«
instruniont,

Frcparatiou« [or Dccp-ec« ~"'OIIl/(li/l.I/, - 'l'hp soundiug­
line -- length Bill ll) fat 110 illS - \ras wound on th(· port sid\'
of tIll' nttor-dcck on a l:tl'gl'. strong 1'l'l'1. securod hy SCI'I'WS

(Figs. 1. 2..nnd 14) to tlll~tli'l'l. Fig. IB con Yl',Ys a
clonrvr idl'a· of till' nrrruun-mout, 'rhI'
haIT('1 of tlu- I'l'('l was of wood. ~ fl'l't
;;:1,1 inclu-s long hy (j:I/ Ili inches in din­
meter, tlu: tiro torminnl disks IH'ing of

thick. g·:dY:l1lizl'd shoot-iron, stronutl»
l'nl'd oil t~l(, outvr surfao« hy a douhl«
pl:tting of th« s.uuo mntorinl, '1'h('y

nu-nsurod ;\ fl'l'! 71/ 1inches in dinnu-tor.
.unl "'1'1'(' rounded :It till' CiI'Clllnfl'rpncl'.
su :IS td g·iYI' thl'lII a smootll annulal'
rim. :dlllllt an inch broad, ;\ t tIll'
P0l't ('Ill!. thl' I'('pl h:1\1 an· il'lm 11'\'('1'­

al'\u. 1 foot in II'ngth. with :1 woodl'n
h:lIltlll', '('hI' tiro sllpports of till' fran1l'
\H'j'(' conn('dl'd 1l11l!l'l'\)('ath by 1Ill':lIlS

of iroll st:lYs. tIll' ",Iioll' :tpp:tratlls hl'-
ing· madl' to n'st OIl :1 eOllpll' of h(':IIIIS l'lllllllng 1'01'1' :lIld

aft. thl'ough whieh thl' fr:lllll' ,r:ls sen'\rl'd to tIll' dl'ck.
'I'hl' l'llll of till' lin(' ,ras I'UIl on' tIll' 1'1'1'1 and royl'

. thl'llllgh thl' 1l':Il,ling-hloek Oil 1111' :tftl'l' part of the I'ound­
hous(' (Fig, 14,) 'l'his lilock ,,·:ts :1 tl'ifll' snwlll'l' ·th:lIl tIll'

sounding-hloek :lIld h:ld :1 solid s!JI'nf. thougll ill othl'1' I'l'­

sp('cts silllil:trly constrllch'd, Frotll tlll'ncl'· tIll' linl' ,ras
ron' through thl' sounding-hlock. wllieh hUIlp; IH'IIP:tth thp
acculllulntor. 'l'his appar:ltus was :tttachpd to a stroll!,!:
IJl'llllallt. madl' fast :1.bO\·;, tlil' gl':tl' of thp main cross-tn'ps
(Fig. 14). amI. hy nll':lIls Of':l gun-taekle purchasl' hauled

out llIHlpl' tIll' port m:lin y:ml-:lI'IlI. tIll' .rni'll Ill'in/.! trimn1l'd
so as to hrill/.! thp ncculllulator :IS nl':I1' as possihh· ahl'l'ast
of thl' soulllling-hl'idgp. :tnd kt'pt in position by thp hracI's.

topping-lifts. :m<1 trussl's. '1'11l' lill(' - neeol'lling to thl' lIahll'l'
of thl' o])('ration -- ,r:ls Ilt'xt sllaekl(·d to thp u}lppr t'yP­

bolt of the water-hottll'. tIll' ring of the tube-lead, or the
ring of the tube of the Baillie machillP, ,\Then using ,Ville's

water-bottle', we hung the sounding-instrument - the tube­
lead or the BaiIlie machine - to tIll' lower eye-bolt. 'l'hese
preparations ·were made with tIll' ressel steaming ahead;

the subsequent manU'U\Tes, for kPl'ping the ship in position

3C. '''ille: Apparaterne og deres Drug.Den norske Nordhaysexpedition,

Tnder de for antvdede Omstrendigheder er Apparatet
srerdeles hcnsigtsmressigt og Tretningen paalidelig. men kom-

-rner nogot i Vojen under Nedfiringeu, man hell' Operatio­
nen gjores om igjen. og dortil kommcr. at Brcmmen tillige­
med overste Lukuingsskive frembyder en ikke uvn-sentlig
nlodstandsfiade under en hngere Iudhivning,

Forbcrede7scr til Lothtiuq. Lodlincn. 300U Fame laug.
var oprullet paa den agterud om Bagbord i Drvkket fast­
skruede Drekrulle. del' sees i Fig. 1. :2 og H. I Fig, 13
er denue vist tydeligerl'. Rullons Bom var U,"'li2j (2 Fod)
laug.. (1,'''1i'l7 (li 'I'om.) tyk og af'1'r:1',

De cirkelformedc Sidofladr-r var af
tykke. galvnnisorede .Iernplader. paa
den indre Side plane. paa Ydersidcruo
forsta-rkcde red dobbelto Lag af .Iern­
plnder. Dpres Diruuetor var 1."'m)8

(3 Fod li 'I'om.) og deres Knnter var
afrundede. snn at de frembod en glat,
ringformig Flado af omtreut 2:"'li (en
TOlllllles) Diameter, Paa Bagbord SitJe

Yar anbragt en SYejr afO."'31 (1 Fods)
Lrengde nlPd Trrphaandtag. Statirets
tremle Dplp rar npdputil forbundup·

Illed .rprnstmugpl', og dl't hdl' h\'ilede

paa et Pal' laugskibs lobell(h· 13j:dkpl',

gjl'IIIIPIII hrilkl'Statin't r:u' slTlll't fast

til I>n'kht.
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Loddet i Bund , -udfertes samtidig med }1;artl'ljet og med ­
Apparaterne .paa Drek. .

Manevre med Fartejet. Ved. Ankomsten til Lodde­
stationen lagdes Fartejet. med Stevnen ret imod Vinden

.Qg stoppedes. I denne Stilling ssgte man nu atholde

and for ' sinking the lead .to the bottom, we carried out'
together, handling the vessel and ' tlH.) deep-sea appara tus
simultaneously.

Handling the .Ship . - On arrivmg at a sounding-.
station, - the vessel was put head to wind and her way

··deadened. In this position ,v.e -tr ied to: keep . the ship as

-~---- - -----~-

:L __ ._ ~

---~-~ ._--- - ~- - --- - - --~----~~~~~~- _.._ -- - - -_ .._._---- -- - _ ._- - - - - - -
----'----=---- - -- -- - ---- '---

- - - .....:..- ~-= - - ,..::..

Fig. 14.

det paa samme Plads hele den 'I'id, Loddet behovede for
at komme ' til Bunds. .Ved afvexlende at lade Maskinen
gaa langsomt forovel', naar F artejet begyndte at sakke, og
stoppe , naar Lodlinen begyndte at vise agterover, opnaaedes
i Regelen Hensigten, idet Skruevandet gay tilstrrekkeligt Tryk,

near a's possible stationary during th e passage of the iead
to the bottom. By alternately starting the engine' as soon
as the vessel h~d got sternway and stopping when th e line
began to point aft , we generally managed to gain our object,
the . water thrown back by the screw acting on the rudder



B es'i"fl'rligere bley Mano\Ten, naar Skibe.t uagtet a1
anrendt Forsigtighec1, fal~lt mec1 ,Bo ngen Bagborcl ml oyer
Lineil. Dersolll elet cia ikke lykkeeles yed enkelte ~lag for­
oyer' 0 0 ' nut pr over 0 0 ' Skiftnill o' af Roret at fan Yinden inele ~ . ~ ~

om BagLonl. saa man 111C'el Fart foro vel' og Styrbonls R or
kunde komllle o]l 'i 'V imlen nwd Linen Idar af Sielen, Y:U'

tiel' intl't :m dpt at gjm'p enel med afrexlende fuhl Fart 1'0 1'­

o \'er og: agtl'rover at ell'l~j e Skiuet Iwlt nllldt om Lodlim·n
B agb on! O\'er, ineltil nl:'l~, at ter kom op nwd ~te\'npn mod
Yimlen , og Linpn yispmll' 10th'pt ,

M:l1l kuude ogsan i ikk e alt for sn pI' S0 met! Fu~'dnl

Imgge Agteremlen mod V iml og 8 0, og med Lodli lll'lI til
LUY:1rt holde Fartojet pa a Plads n1l'd ~kruen gaaeml!' ag­
tero\'('t: ~ ic1et Agterenelpn i saa da nt F ald altid S(lgl'r op
imotl Vinden .

LodllillrJ med Ror-Lod. L odd et (l,ne u Yallllhpnt l'r)
loft ec1 C's, saasnar t ~kibet~ Fart rar st andset , uel 0\' 1.'1' 1.od<1e­
broen, og firedl~ s ~ ic1i:'t en 1\1[\11d <1rejede Srejven paa !{ullpn.
omtrent en Fam ned, D yuvflndsth ermometprne sattes tb
L odd eorol'n fast paa Loellinen, V ec1 Ru]]pn stocl '2 l\! n1111 ,
med L fl'derlHllldskPr pan. Hamdel'llp, paa h\'l'r sin ::iidp nf
denne og trykkede ined Magt paa Sidefladel'lles afrunueue
Kanter. Alt var )lll fmrc1igt til at "L ade gaa". Idet den'
komman clerend e Officer I'm Loddebroen gay Ordren: ,.L ad
gau" ! slippedes Svejven paa,Rullen los , LQddet og Lodlinen
to g Fart~ og Rullen drejec1e sig rundt. Det er dette 0j~­

blik, del' er fremstillet i Fig: 14" D e to Mmnd med L fl'­
c1erliandskerne regulerede Yed sit 'l'ryk paa Rullen B e"fl'gel­
sen saaledes, at den hIe" saa jem som muligt, ' lw ad 'del'
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til at Roret kunde virke og benyttes til at stotte for Af- with sufficient force to givo steerage way and prevent the'
j'

raid tilden ene eller den anden Side. I loj Bris sattes '1'1" ship from 'falling ' oft. In a light wind wp sometimes sot
undertideu bakt Fortopsejl, ,hyon ed opuaaedes storre Mod- , the fore topsail aback. and thus. 'hy occasioning greater
stand mod Skruens Virkuing, saaledes at Mnskiucu kunde :i resistance to the action of thp SCl'l'W. onnbled till' engine
gall. hurtigere forover og rued mindreeller iugen Afbrydolso. ' !i to work quicker a head and with little or no interruption.
hvorved Styringen blev snamegot mere virksom, Desuden I which made the steering more ptfpctirt'. 'J'lH' ship could
ku nd e Fartojet ogsaa styres r ed at brnse Topsejlet. I bp steered, too, by bracing till' topsail.

N aar Vinden var meget svag. Soen rolig og Dvbden ,I If there was ypry little wind ami no spa. we could

1

1,ringe, kunde Lodniugen udfores red at Ifl'gge Fnrtojet tv ers sound, in compnrntivvly shallow water. with th« vessel laid
pa a Vinden med Lodlinen til Luvart, \1 beam to wind and th« lint' to windward.

'Med stiv Ruling og hoj So var det selvfolgolig nod- In a stiff hl'l1l'Zl' ami with :1 hl'ary spa running, gl'pat
veudigt at anvende stor Panpnsseligh ed for at kunne holde cart' and attention Wl'I'l' obviously ll\'t'dt'l~ to .kl·t'p till' ship
Skibl,t i den ri gtige Stilliug med Stevuen mod Vinden. in position with lu-r ht' :\d to tlu- wiud : unv, the holmsmuu.
D et var under saadanne Om sreudi gheder oite ikk« mul igt owing to the nocossm-ilv t:ll'dy nctioll of th« stpprillg-gp:n'.
'for Rorgjrengeren meddet lnngsomt virkeude :-;tyrpapparn.t fouml it impo ssibl e to pn-vouf lu-r 1'1:0111 now HIIII agaill

'at undgna, at Bougen faldt nf t il den ene eller til den an- payin g off. If she ft'1l off to stnrhonrd. wu gPIll'l':111y mn-
den Side, Et begyndend e Affnld til :-;tyrbord kunde i R e- nngr-d to bring 11l'1' up h)' puttim; t.1ll' lu-lm a-starboard
gelen standses med Styrbord Ror og et Par SIng fuld Fnrt nnd starting th o «uuin« alu-nd. :I 1'1''1' strokes of th« scrow
for ever. del' kund« give Rorot Drejuingskrnit, uden at Ski- b l'ing sufficient for tli « riuldor t:n :IeL without I!ettill~ wnv
bet begyudte at skyde oyer Ste m . Hjalp ikk e dctte. gnvos 011 the ship. This fuilin u. w« !!'a l"l' IIl'l; full Slll't'd nstorn.
derpaa fuld F art agterover, 11\'01'\"ed Skruen drejede A gter- upon which tlu- not ion 01'. thl' sen' \\', hriuging the stern of
skibet til Sty rbord - denue Gruud var vvresentlig bestcm- ti ll' 'Yl'SSe] to starboard . kop t it clear of tIll' souudiug-lino
mende for at lade L odningeu for egaa om Bngbord - og (the cortnin result of this 1ll:11W'll\TI' \\'as indeed our mniu
~j el'1led e dette I'm Lodlinen , og dereft er fuld .Fart 1'01'0\'\'1' rpason' for CaIT.... illl! on th e SOUllllilll! operatiolls ' 1'1'0111 till'
llled 8 tyrbord Ror, indtil 11lfln rik StP\'n pn 01; i , 'jnden port Silh·). ami tbpn stl-:llllt'd full slll·pd alll'all till till' ship
igj en og Lodlinen loch'et, . \\'as agamhl':1l1 to willll and thl' liup poilltpd right UJl

amI do\\'n, '

\Vhpll tIll' \'l'ssel. iu spitl' of I'\'l'r,)" pl'l'calltioll. had
fallen ot!' with hl'r lll'ad to port :lcross tIll' lil1l', tIll' dif~

ficIIlty of bringillg' Ill'r to ,,'as much gn'atl'l'. In that cas!',
if Wl' failed by a fl'w stl'okl's of till' scn'w al1l'ad and astl'l'1l,
:111d by shiftillg th l' Ill'llll , iu gl't t illg tIll' port sidl' to \\'illd­
ward , so as, on sta rting' thp ('ul!ino :dll'atl , with tIll' Ill·lm
a-starboard , to hring' till' sh ip hl':1I1 to wind :lIld clenl' of
th e linl'. ,olll' only l'(,SOIlI'CI' lay ill \\'orkin~ 111'1' 11l'nd to
port round tIll: lint '. hy stp :llllinl! filII Slll·pd nlt·'l'll:ltl·ly
allO:ul 'and astpl'll , t ill ' \\' 1' had aga in got h('1' Ill'nd to willd.
with th l' lin(' right up ,:1IId down ,

III comparati\'l'ly uHll! (,l'at(' \\'('atlll'l", Wl' fOllnl! it n good ,
p1a.u to lay tIll' ship st('l'I1 to \\'ind :lud sea, with the liul'
t o windwanl , :lJId h ·pp 111'1" iH position with r('\"('rs('d
eng ines, till , st('r n 'thl'n ill\'a l'iahly \l'Orkilll! lip ngaillst
thp wind.

SOllwlill.'l Itifh 011' Tulle-It'lul. - As soon as till' \'pssl'l
had lost l!er headway, th r ]p:ld (\\'ith thp water-bottlp nttach­
ed) was liftpd orm' thl' soundillg-brid,l!:(', ami tlll'lI lOWPl'l·d
aLout a fathom, :t m:1ll turning tll<' II:llldlp of tIll' n·el.
'1'11(' dl'pp-sl'a thprlllolll('tl 'rs \\'1'1"1' fastl·!)('(l to tlw lill(' from
the bridgl'. '1'\\'0 Ull'll . thl~ir hands Pl"otl'ctl'd by Ipnth('l'
glows, stood one Oll Bitlll'r si,dp o,f till' reel, nllll lll'essl·d
against the annular rim of the slteet-iroll disks. EYl~rything

was now ready for the 0lwratioll. At the moment tl!C' of­
ficer in clmrge, from his , stat ion ' Oll the sounding-bridgC',
ga \'e the word, to let go, thC' lllall I!l':lsping the hnndlp of
the reel let go his hold , and th e lead ililluediate.ly droppeu,
dragging after it th e lin~, which, in running out caused
the reel to re",o)VI', This is the ,stage of the operation re~

:1"



er af Vigtighed for Nojngtigheden af den folgende Bereg­
ning af Dybden. Det Stykke af Lodlinen, del" er mellem
Rullen og Fodblokken , ' maa altid have en passenrle Stram­
ning, saaat Linen ikke under B ehegeben slaar Bugtcr, del'
kunde hringe den til at kaste sig om ell ell er anden trem­
staaende Gj enstnud og , derved foraarsage Havarier eller en
pludseligStaudsuing nf Lodlinens B evregclse . Denne Brcms­
ning fordrer derfor bnade Opmerksomhed , Kralt og ,~)n'lse,

I 1877 fors ogte j eg on mekanisk Brcmse paa Rullen,
'men' den viste sig upraktisk og nnvcudtes kuunogle Gauge.
Naar Skibet lotter 'sig paa Socu, rives Linen af Rullen
med stor Krnft, og uanr det ut te r srenker sig, formindskes

Loddets Drag, ja oplueves uudertiden nrest en for et 0 je­
,blik. Disso uutladelige Foraudriuger foles strax, unar man
bremser med Hnnud, og med nogeu 0n:,lse vrenuer man sig
til at bremse netop det nodvcndige, men mod den mekan i­
sk e Bremse vist e dot sig ugjorligt at folge F oranrlringerne,

del' ikke foltes gjelluem Apparatct.

',V ed Dybder, del' ikke oversteg Duu t il iuoo Fam e,
nuerkedes bedst, a t Lo d d e t slog i BuneL derved, at man
lod Linen lobe gnusko 'lost' gjennem Hnanden, og man folt e
da en pludselig Aftagen i Udlobslju stighedeu. }!an kundc
ogsan , tydelig se det dervcd, at Linen mell em F odblokkon
og Rullen lagde sig pludselig Had ned pan. .Drekket. Sna­
snart over 7uu Favne var ud e, var den Bremsniug, der
,udf0l1dr ecles for at holde Linen stram, kun ringe. I nogle

fan. 'I'ilfreldor. i hvilkl' e!c-r bIer loddet paa 1100 til 12uo
Fame mc'el H,oi'loel al ene. \' ist e eh ,t sig, at det ikke \' ,U'

llluligt at iagttage 'dl't 0jc'blik , da Loddet kom i BumL
Linen vedhlev at , lob(J, ue! pna t;l'lllld af Sill egen Y ,egt

meel ,en Hastighcd. e!Pr ikke \'ar synligt forskj ellig fra elen
Hastigheet hrUl'llll'd Clt'll loIJ liwel L odd et som Tillfl'gsY.c-gt.
UilCler saael:lnll e Om st :emligheelL-r 10e1Lledes om igjen med

' B aill ie-lVIaskim-. ctersolll' cll't allsaaes fOl'llodc-nt at faa ,et
nojagtigt Lodskuel. ~red Rorloel og W illes YalHlhenter
sammcn kUlllle del' faa es gode L odskud pan ore1' llUU Panw,
som , et Forsog paa Station 247 r ist c, Her ' gar ~lemli g

Baillie-l\Ia skim'n ' 112u Fame, mcd ens Hflrlod med Y aml­
hente1' gay 112,* Fa\'lll'.

Be~telJ/lJ/else (If Dyurlell. ' Da L Olllinen for de stOl'l'e
Dyb kun \':11' lllle1'ket for hrer Lt )O :F a m e, lllaattc dct noj­
agtige Farm-tal sag l'S \'eel s;el'egnc Oh senationer og B ereg­
nin ger. Dl'n 1'1':1 fMst af brugte Fremgangslllaade yar fol­
gemle., 1 dot 0,jcoblik, Lode!et gik i \-allllet, og , nall1' et

Hundrede-Fa nll'·~h·rke gik i Yanel et, l'flahtes ,, ~ u" og
Klokkeslettet noteredes i L oc1dl'juul'llal en paa nmrllleste
Sekund. Forat ~i vC' N ote1'in~cl'll e stOl'l'C S ikker he cl . \'a1'-. '- . '- ,

skoedes ~f FollnnlO "eel Rulkn altid i ForH'jen "l\fm1'kc",
naar et at' 1Lerkerne gik af Hullcm, I det 0jeblik Loddet
var i Buml, raabtc's ,.B und" og clet tils\'arende Klokkesl ct
noteredes. Af H,rukken at' ell' under tl\'(~randrc notcrede
Klokkeslet , t oges forste Diffl'rl'n,ts, Disse Tal st ige med

Dybden, idet Uellobshastigheden aftager med Lrengden af
den gjennem V midet' hlbende LoeUine. Dernrest beregnedes
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presentedjn Fig. 14. The two men with leather gloves
endeavour ed, by pressing up on the reel, to keep th e motion
as uniform as possible. ' tl ~ is bein g .au essent ial cO;l~litiOll
for accurately computing the depth. 'W hen veering. th e
line between the r eel and the .lendiug-hlock must 1)(' kept
sufficient ly taut, to prevent its running out in bights,'

that might catch on some projecting obj ect, and thus
occas ion damage, 0 1' , possibly a sudden sto ppage of th e
line, Hence, skilful braking r equire'S care, practice, and
physical strength. In 1877 I tri ed a mechanical brnke ; it

' pro\'ceL however, in efficient. mid was used onl y a few times.
Wh en the ' vessel honvos. the lin e is run oft' , tlio r eel with

great violence. and on her plungin g into th e trough of a
sea. the eh'a~' of the lend becomes zreatlv eliminisllC'el. nav,

'-' ' ._ <J , ':"

for a moment may Ill' taken off altogether, These constant
alterna tio ns are ins tan tl y felt when th e braking is don-e by

hand: and with some' little prac tice. th e brak esm on can
calculate to a nicety the needful amount of pressure, where­
as with the mechuuical brake \\'(; found it impossible to
follow the changes, whi ch could not be felt -througli the
machine, '

In depths not exe l'l!ing Duu or 11)( )( ) fathoms. til e best

,i way 0 f determining.' the exa ct moment when th e I(';]el st r uck

I the bottom: was to let the line run loosely through the "
I! hand. when a sudde n dismin ishmeu t of velocity would be felt.

I! :Nay, it could be d istinctl y seen, the lin e betw een the lea-
d cling-block and tl ll' ree l becoming all at 'once slac k ancl

il l

l

. dropping clown on tIll' deck. H nving \'eC'rcd to a depth
of tUO fathoms, ther e was no ,Q'l'C fl t ne od of braking to keep

I: the line taut on ti ll' rema inder of th e downward joumey. .

1I In some few instances, when soun ding in fr om I lUU t o i 2UU
,! t'<lthoms with the tulle-lead alone, we found it i,mpossible

I to tell exactly when tIll' leacl touched thl' hottom, '1'he

I line\\'l'nt on running out by its own weight only. aUlI more-

'I' o\'e r, with a velocity th at clicl not sensi bly ditfer fr om that
gin'n it by, t he additiona l weight oJ the leacl. H ence, when

I accurncy ,of measurement was the chi C'f desicleratum, \I'e had

!I' to sound again, anel ,,'ith the B aillie machine Sent clown
alow,!' with \Ville's .wa t('r~hottll' . t!l (J tube-lead !!::l\'e £!'ood r e-. • ' - . 'p , -

suits, a's shown at Station 2J7, H ere. the B aillie machine

incl icate d a el ept~ l of 112u fathoms, and the tuue-Ieacl used
withWille's water-bottle. 112,*,

DetenniJlatioJt (1/ Depth, -- The line for elC'C']J-sea SOl1ll­
dings bein g !,!'l'a<hw te cl into himclreels of fathonis, tho exact
elepth hacl in each case to be com]Jutecl hom special ob­
ser mtions ., Our mode of procl'clurl' was, at ' tir s,'t, as follows: _...

The moment thC' IC'ncl enterecl th e \\':lter. as also one of the
slips of huntin!!: on th C' lilll'. all officer callc·d out. and

'- '. .
tli e time to a second \I'as c'nte red in t he sou\Hling-joul'llal.
'1'0 at tain greater a~cumc'y ; the hrakesmen' had t o give
timely notice Jor every slip of bunting run oft' the r eel ; the

installt t~lO lead struck the bottom, the officer gave the
word, and the time was ente r ed in the joul'llal. Prom the
ser ies of entries wftS computed th e first dift'ei'ence, or set of
intenals, 'Thes e figures increase with the depth, the velo­
city diminishing with the length of the line running out

through the water, The second dift'crence of the series



2clen Differents af Rrekken, hvilken, frareguet de uundgnac­
lige mindre Variationer i Udlobshnstighedcu, viste sig at
vrere paa dot neermeste constant. Med denne anden Diffe­
rents beregneeles Storrelsen af 'I'idsintervallct for U dlobet
af det sidste observerede Huudrcdefavneuirerke- til det ureste
l\Lerke. inden hvilket ioo Favne-Interval altsaa Lodclet
kom i Bund. Ved Hjrelp af elette Tal og den mellem U d­
lobsojoblikket for det sidst observerede Huudretavuenuerke
og 0jeblikket for "BullCl" Iorlobne Tiel beregnedes ved sim­
pel Proportion, hvor mange Favne del' vare udlobne mellem
de tilsvarende 0jeblikke. Denne Lreugdc, tillagt N umerct
for sidste observorede Mrerke, hliver Lodskuddet(:ller Dybden,

80m Exempel aufores her et Uddrag af Loddejour­
nulcn, del' tillige viser dennes Iudretning.

:H

was calculated from the first. :11Id the figures thus obtained.
if we except all minor variations in velocity. proved \'l-r~'

nearly constant. From the second lliffc'rpncl' was com­
pntod the interval that would have «lapsed. had the depth
been sufficient, vre th« slip of hunting next in succession
to that last run off could have l'nh'l:c'd tho water. and
within which the lend had nccordiuglv rcnclu-d tln. bottom.
'I'hen, with th« figure thus found :111cl that denoting the
time between the moment wliou tIll' last slip of hunting
reached the water .uu] that at which th« loud struck tho
bottom, was computed. by simple proportion, the odd num-

! • bel' of fathoms. which, aclcll'd to till' lenath on till' slip last
ruu off the reel. g:1YP till' true sounding. or clc'pth.

The following is m; extract from tlio sounding-jour­
nal, showing its mode of arr:11Igc·n\('nt.

_No. 128.

Klokkeslet .
Vinel.
Styrke
Vejr.

So
Vmgt

4" 30'" p. m.
NE.
3
Sky et.
NE. 4
112 Pd.

Dato 1877. .Iuui 20
Bredde . 67° 40'.0 N.
Lrengde . GO 42' E. Greenw,
Lufttemperatnr 5°.9
Overflade do. G.8

'I?ybde 709 e Fv.
Bund Brun Ler
Karakter Godt.

No. 12U.

Time
Wind.
Force .
'Veather.
Sea .
W~itrht

'"

4.3U p. m.
NE.
3
Cloudy

NE. 4

112 pounds

Date 1H77 .Iuno, 2U~h.

Lat. . li7° 4U' [) N.
i Long, : . lio 4:!' E.

'l\'lI\p. of Ail' f)O n
Do. of t;;m GO 8

Dl'pth 7un Fathoms.
Bottom Brown Clay.
Ohnracter Good.

Favne. Till. Interval. i ~dcn Difi'·L
IT M. S. M. S.

• I
Sec.

I-

' .
Lad gaa 4 46 30

1 11
' ,

lUO 47 41
1 13

2

200 48 51
1 30

17
300 50 24

1 42
12 _

400 02 6
1 55

13
500 i14 1

2 3
8

liUU 56 4
2 9

6
70U 58 13 o 16

Bund 58 28

For Intervallct 70U' til 800 Favne beregnes Udlcbs­
tiden til 2'" 98 + (:i8, = 2'" 158 =135 8

• Altsaa faaes Pro­
portiouen :

135s : lUO Favne = 15s : 11 Fnvno,
Etter dette skulde Dy bden vtere 711 FaVl1O. Vcd U dmaa­
ling af det Stykke af Lodlinen, del' var i Vandet i det
0i~blik, Loddet slog i Bund, over 700 Fame, efter den
nedenfor beskrevne Methode, t'andtes 9 Fame, altsaa Dyb­
den 7u9 ,Fame, som opfort i Loddejournalen.

Nojagtigheden af'1'idsintervallllethoden beror, somman
ser, ganske paa den Grad af .Temhed i Bevregelsen, SOIll

kan tilvejebringes ved Brelllsningen. Resultatet tiltrrenger
derfor en Kontrol ved andre Methoder, saaledes som det
stadig blev gjort paa vor Expedition. Ved at sammenligne

.Resultaterne af de forskjellige Methoder viser det sig, at
'1'idsintermlmethoden nresten altid giver for store Tal

,-

. -

Fathoms. [ Time. I Interval. I ~lltl Dilf.1
L=~l~c~c.

h. m. s. m. s. s.

0 4 46 30
1 11

100 4 47 41
200 4 48 [)4 1 13 2

300 4 50 24
1 30 17

400 4 G2 li
1 42 12

- 500 4: ii4 1
1 50 13

liOO 4 :)li 4
2 3 H

7UU 4 :)H 13
2 U (j

Bottom. 4 58 2H
U If)

Now, the interval from 700 to SUU fathoms is found

to be 2m 9s + lis = 2m 108 = 135s; and hence

13:)s: WU fathoms :: 1:)s: 11 fathoms.
This would make tli« depth 711 fathoms. Measuring by
the method dcscriherl below the part of the line which, in
addition to the 7UU futhoins, had run out \~hcll the lead
struck the bottOJII, we gd ~l fatholl\s, allll thus a depth of
7U8 fathoms, the depth lmterl'cl in the sounding-journal.

As regards the accuracy of 1Ihe Jlwthod of' computa­
tion by time-intervals, it is obvious that this must he
wholly dependent upon the degree of uniformity attainable
in braking. 'l'he results will have in ea~b case to be tested
by some other method; and this was invariably done on
the Norwegian Expe~ition. On comparing together the

. results of the different methods, the. figures obta}ned
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En anden Methode var at tage 'I'idsintervaller under
Indhivningen af Lodlineri, idet man lod Indhivningsmaskinen
gaa saa jevnt som muligt. Herved fik man bestemt det
'I'idsrum, Maskinen brugte for at tage ind 100 Favne saa­
velsom det 'I'idsrum, den meet samme Hastighed tog ind
Overskudddover sidste Hundredefavnemrerke, og Lamgden
af det sidste kunde saaledes bestemmes vcd simpel Propor­
tion. Med jevnt Damptryk og jovn Dnmptilforsel til Ma­
skinen, hvilke er lettereat holde end jevn Bremsning isrer
i urolig S0, girer denne Methode gode Resultater. Dens
Resultater antoges, naar den an vendtes med de nsevnte
Forudsretuinger, som de definitive. forsaavidt ikke den i :
det falgeud« .beskrevne iMethode kom til Anvendelse. De
Lodskud.: somi 1876 falde paa Dybdorne mellem 100 og
3UO Fnvne, beregnedes udelukkende efter den sidst be­
skrevne Methode.

Den tredie Methode. dl'r er den sikreste, indfortes
ferst i 1877. Idet Loddet loftcdes nf Bunden, viste Virk­
ningen nf dets Ya~gt sig paa Accumulatoren, del' pludselig
strakte sill' noget ud. En Mand, som storl klar ved agter­
ste Spiltnp. greb i dette 0jeblik pan givet Signal med den
ene Haand om halende Part af Linen over Midten af Tap­
pen, og fulgte med Linen. idet denne rullcdes op paa Rul­
Ien, agterover en paa Da-kket nfsnt Lrengde af 3 Favne.
N aaI'. han kom til agterste Mrerke. slap han Linen og raabte
"En". K a-ste Mand greb da fat om Linen ved 'I'appen,
og uaar han koin til agterstl' Mrerke, raabte han "To" o.s.v.
Idet' det sidst udlobne H uudrvdefa vnenirerke kom i Vand-.
skorpen varskoedes ,.Stop". Den sozt« Lrengd« af Lodlinen
fnndtes saaledes ved direkte Tdmnaling med ell X ojagtig­
lied nf en Brokdel nf en Pn m.

Yed de mindste Dybder, for hvilko Lodlinen var mrer­
ket for hver l Ode Yam. bcstemtes dct enkelte Favnctal i
Regelen red direkte Udmanliug. dels alene, dels som Con­
trol for 'I'idsintervaller mod Indhivningsmnskinen.

li
• .1 1

Lodnil1g med Baillie-11faski1lel1. Denne blev gjort i il
Stand 'paa Agterdmkket lige agtenfor Hytten som f0r for- 1'11'"

klaret. S:tasnart de n0dr6ndige Forberedelser med Lodli-

nen og Acculllulatoren. de salllllle SOIll onmfor beskrevne, il l

var frel'llig. Iw\:edes I,odlinen til Hingen i Haillie-Maskinen
eller til O\'l'rste 0jebolt i Y:mdhenterell og i dette ,'rilflelde !II

. ',Inederste O,jpbolt i Yandlll'nteren til Ringen paa Roret.
Linen stivhaltes og lagdes nllldt 'L'apperne paa Indhivnings- I!
maskinen. Mpd clmme 10ftmlps nu, nam' Fart0jet \'al~ stoppet, i

det hele over Rrekken mellem Hytten og Stonantet (Fig.
14) og tin-des ned i Vandet for 'ikl~e at kO!llllle i Svingning
og Ber0ring med Skibssiden under Fart0jets Bevmgelser.
Dybmndsthermometrene fastgjordes derefter paa Linen i1 it
2 Favile over Vandhenteren eller Lodderne, hrorpaa man
med Indhimingsmaskinen udtirede rasH 20U ell er 300 Fame.
l\1askinen stanusedes, Stopper paasattes i Forhaal'ld paa'
Hyttedrekket, Linen kastedes af Spiltapperne og rulledes

from computation by time-intervals almost always proved
too high.

Another method practised was to measure time-inter­
vals during the winding in of the line, due care being
taken to regulate with the greatest nicety the working of
t!le donkey-engine. We could thus determine both the
time required for bringing in 100 fathoms and that needed
for hauling in the surplus portion of the line run out
after the last 100 fathom slip had reached the water, the
length' of which was then computed by simple proportion.
With an equable steam ])ressureand an equable supply of
steam. which is much easier to keep up. more especially
in a rough sea,' than uniform manual braking, this method
will give good results; and hence, when carefully obtained,
we regarded such ~s final. save when the method described
below was also had recourse to.' The soundings taken in
]876 that embrace depths from 100 to 300 fathoms, were
computed exclusively by this methocl.

The third method, which is the most trustworthy, was
not adopted till 1877. On the lead being lifted from the
bottom, its weight tells upon the accumulator, which in­
stantly yields a little to the strain. Then, at a given sig­
nal. a man, stationed for the pUl'pose at the after drum
of the donkey-engine, laid hold of the line as near as may
be above the middle of the drum, and while the leading
part was being wound on the reel, went aft with it for a'
distance of 3 fathoms. which bad been marked off on the
deck. and thereupon let go, calling out as he did so'­
"One"! Another man then caught hold of the line above
the drum. went the same distance aft. and cried- ,.Two" !
and so on in like manner. The instant the 100 fathom
slip last" run out appeared above the surface of the water,
a man called out - ,.Stop"! Thus, by actual measurement.
we found the length of the line within a fraction of a
fathom.

Soundings in shallower water, for which the line was
graduated into tens of fathoms, we generally determined
by direct measurement, whether taken as independent ope­
rations or as a means to test the accuracy of the time­
intervals registered when heaving in tho lead,

Sowul'inr; with the Bcu'17ie il1achine. - As prl'viously
stated, this instrument was got ready for use on the after­
deck just abaft. the roundhouse. After armnging, in the
mallller described aboye, the sOllnding-line and the accumu­
lator, wp shackled the former either to the ring of the
Bnillie machine or to tIlt' upppr eye"bolt of the water­
bottle, the .lower eye-bolt being in the lattm' casp attached
to the ring of thE' tube. The line ,,'as now hauled taut'
and passl'Cl round the drums of the donkey-engine. Then,
haTing deadened the ship·.s way, we hoisted, by means ot
the donkey-engine, the "'bole of the gear over the railing,
between the roundhouse and the main shrouds (Fig. 14),
and lowered it into the water, to prevent the machine from
oscillating and from bumping against the side of th<;l ves­
sel. The deep-sea thermometers were next made fast to
the line, 1 or. 2 fathoms above the water~bottle or the
weight, after which we rapidly veered 200 or 300 fathoms
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fast paa RuIlen agterud, hvor 2 :JIrend stode frl'rdige til

at bremse, Derpaa kommanderedes ,.Lad gaa"! og Lod­
niugen udfortes som ovenfor for Ror-Loddet beskrevet,

Udfiringen af Baillie-l\Iaskinen til 2UU eller 3U() Fav­
nes Dyb, for man lader gaa, er nodveudig pan. Grund af
den store Veegt, Lodlinen har at hrere, og som vilde gjoro
det umuligt med de 'havencle Bremsemicller at kunue regu­
lere Linens Bevregelse. De 2UO til 3uu Fame Lodline,
del' ved Operationens Begyndelse allererle er i Vnndet, giver
saumegen Friktion, at clet er Bremserne muligt, om end

mecl Austrrengelse, at holde Rullens og Linens Hevregelse

under Kontrol,
Ved Lodning paa stone Dyh er det ikke saa let at

iagttagc dot 0jeblik, da Loddet naar Bund. som ved min­
dre D);bder. Linen hegger sig ikko ned i Drekkot, men

vedbliver at lobe ha Rullen, efterat Loddet er i Buud. rued
en Hastighed, del' ofte kun er lidet mindre end under
Locldets Synken. Ved med udelt Opmrerksomhed at folgl'

Linens Fart, navnlig dens Bevregelse gjennern Lodrloblok­

ken uncleI' Accumulatorpn, har man imidlertid et llH'ste-1l

altid ,sikkert Middel til at obsenel'l' 0jeblikket, naar Lod­

det sInaI' i Bunel: man Sl'r cla Ilemlig Blokski\'ells 1{ota­

tions]mstighed pludselig fonnindsket. Ell forste I\:Olltrol har

man strnx deri, at Slakken af Lodlinen nu kall hall's ind

med Hnandmagt, medens clet,' saalnmge Loddet lober. i

Regelen ril rise' sig ugjorligt \'ed Haandmagt at stallllse

Ber,regelsen. Den sreclvanlige Kontrol iuml Notl'l'illg af

Klokkeslet for hrert HUlHlrl'llc,faYllsm:l'rkl', SOlll gaal' ' i

V:llldet, anrendtes .iernlig. Dpll liidstl' KOlltrol IwnIPs ell­

dl'1ig ch'ri, at ACClllllu1:ltOl'l'll i det 0jc~hlik, Lodrcjrl't (og

Vandlwllterell) loftl'lIPS af BUllllell, tydl'1ig strakte- sig ud.

Fr11. dette 0jeblik begyndte man, som ovenfor beskrevet, at

maale Fll,rnetallet over sidst udloblle Mrurke. Naar 0jC1­

blikket, da Loddet slog i Bund, vaI' utvivlsomt at iagttage

pall, den ud10bende Line, viste Methoden med Ticlsinterval­

ler for hver 100 ucUObne Favne sig ulige paalidPligere ved

Baillie-Maskinen end ved Rorloddet.

of line with tlu- donkov-ongino. 'rIll' PlIgll\P wns now stop-.
ped, the fore part of tlu- lino secured with a stopper h\ all

eye-bolt on the deck of tho roundhouse, nnd tlu- nftor part

removed from the drums and tig-htly wound on the roi-l

aft, where a couple of men stood rpady to commence bra­

king. 'nIP word being now given to let g-o. tlu- operation
was carried out in tlte manner descrihod above for sounding
with the tube-lead.

Veering th« apparatus ~UO 01' :IUI) fathoms propnru­

torv to letting 110. was iudispousihlo with tlu: Baillio mn­

chine. owing to tlu: gTP:lt st.rn iu upuu tlu: sounding-lino.

the motion of \1' hich would utlu-rwis« hnH' boon impossihlo
to l'l'pl1atp with thp' menns of hrukitur at OUI' di:->polial.

'rIll' friction of till' 2UU or ;lllU Intluuus of lino ill thl' wa­

ter at tlu- 1H'gillllillg of tlu- uporutiou. «nuhl« till' lunkcs­

men, though with somo little p"l'l'till1l. to command th«

revolutions of th« rl'l'] alld tIll' motioll of the line,

\Vhl'1I sounding ill g1'(':It!·1' dl·lllhs. it is hy 110 menus
so l'aliY a:-> ill watl'1' compal':It.in'ly shallow to toll tli« oxnct
moment nt whicl; tho Il':ld t.ollehl':-> t.hp bottom. TIll' lin«

will 1I0t drop Hat 011 tlu: dvck. hut go Oil ruuuiug oH' th« n-ol,
even nitor th« lpad ha:-> ri-nclu-d t lu: bottom. and with a

velocity but n·r.'" little iuforior t.o that it hnd during the

descent of tli« h-ud. ':\(I·:l1mhilp. bl' do:->pll' 1I0tillg' thn. . . . ... ,

:->pl,pd of thc' IiIlP. ill p:I1'ticul:tl' wlwl'l' it palisoli through

thc' :->ollllllill!Z-b]ock Ill,ll\\\' thl' accullllilatol'. WP hayI'. ill tlw

grpat nwjol'ity of C:I:->l·:->. asu I'l' 1Ill':1 Il:-> 01' :lCcul'atp]y dl'te1'­

minillg tIll' 1Il0nll'llt \l'hl'll thl' ]l'ad :->tl'ikl'S till' bottom. tlw
rotatioll of till' shl'af of thp Idock bl'comillg illstallt]y s]owllr.

:;\lol'l'owl', thc' lilack P:l1t 0\ thl' lilll' call tlll'll bp !'t':ll,li]y
brought ill hy h:ll\d. whl'1'(':ls :->1) ]ollg as tlw !c'ad is sillkillg,

it will. :is a l'u1P. Ill) l'oulId impo:->:->ihlp to clll'ck its motiOlI

by phYliical stl'I'lIgth alolll'. Thl' usual lIlodc~ of nwasul'p­

IIlt'lIt, by llotillg dOWll tIll' P":lct tiUll' :11; which pach of tIll'

;\()() fatholll slips l'lIb'rpd thl' \I':dl'l'. \I':IS f1'('qlwlItly adopt.l'c!.

As a tilla] I'PS01't. \I'C' h:lll till' tl'St :dl'w'dpd hy 'th(· \'isihlp

extellsioll of t]\I' :lCCIIIIlUlatOl' till' illst:lut the soulldillg-tuhp
and tIll' \I'atc,r-bott]p WP1'(', ]itb'd fl'om the hottom. \V 0

tht'll, as state-cl :lbo\,p. imml'diatply Ill.g:lll to IlW:lSUI'P oH'
the lIumlil'l' of fathoms l'Uil out :d'tl·l' tIll' last slip hacl 1'11­

tnl'l,d tIll' watel', I'rO\,ich·d thl' :11'I'C'st of tlw wPight at the

bottom could 1)(\ accuratt,ly clcotpl'Illilll'd by ohsel'villg tlw

velocity of the line, till' mdhod of mpasul'illg by time-illtm'­
'YaJs, for eyer}' lOU fathoms run out, was found to be far

more trustworthy with the Ba.illil' machine than with the,

tube-lead.

4 40 p. m.

N.
3
Cloudy

3
3]5 pomids

E:J:tmd j}·olll. the f)onndilt.fJ:journal.

Ilatp 1H7H Augu.st 11 th.

La,t.. . . . . 78" l' N.
Long. . . . . 6° 54' E.
Temp. ofAir' 3°. O.

Do. of Sea 4°. 5.
Depth. ., . 1343 E'ath.

Bottom . . . Biloculina Clay.

Character. .'Very good.

Time ;

Wind.

Force.
Weather

Sea ..•
Weight '.

.No. 364.

Exempel.

Dato 1878 August 11.

Bredde ..... 78" l' N.
Lrengdl:l .. 6°q4'E. Greew.
Lufttemperatur 3°.0,
Overflade do. 4°.5
Dybde . . 1343 e. Fv.

BUIld. .. Biloculin - .Ler

Karakt~r .. .., Meget godt.

No. 354.

Klokkeslet. . 4h 40m p. m.
Vind. . N.
,Styrke 3
,Vejl; . .' Skyet

So . . 3 '

V regt. .315 Pd.
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Fa\'11e. Tid~ Interval. !2dell Difl'.\ '
I

Fathoms, I Time . Interval, I2ndDill'. !
---

M. ·S. M. S. S. · m. s. m. s. I s.
"

I
200 16 32 200 I 16 32 I I0 55 I 0 55
300 17 27

5
10 300 ,I 17 ~7

1 5
10

1
400 18 32

8
3 400 I 18 32

1 8
3

1,9 40
1

9 ,500 I 19 40 . 9500 1: 17 1 17
600 20 57

19
2 600 20 57

19
2

1 1
700 22 16

22
3 700 22 16

1 22
3

23 38
I

1.
19 800 23 38 19800 1 41 1 41

900 25 19 -;-5 900 25 19 ~5

IOOO 26 55 I 1 i36

\ '
2 (000 26 55

1 36
2

11UO 28 33 I 1 38
1 1100 28 33

1 08
1

1200 30 12
I 1 39 I

4 1200 30 12
1 39

4

~ 43 I 1 43, 1300 31 55
1

! '13QO 31 55
Bund 32 44

0 49
Bottom 82 44

0 49

Lodlinens Oph«! i llrJ . Etterat L oddet var kommet i
Bund. gave s de medsendte Dvhtlu-rmometre 'I'id . ti l at an­
tage det omgiveude V nnd s 'I'emperntur. og dorp nn lngdes
Lodlinen Olll 'I'apperne pnn Iudhivningsmnskiuen. D ens
Visnin g sees nf de prikkode L iuier i Fig. 14. Fra F od­
blokkeu gik Lin~n forst til agterste Spiltnp, dorfra fr om
og tilbage gjennem beggr Tappers Fuivr og endelig paa
Rullen. .Ophnlingeu begyndte. og under denne rullodes
Lo dlinen strax op pnn Rullen, saaat den altid var klar til
nteste Lodskud, Maalingen nf D ybd on under Oplmlingen
er ovenfor heskrevet. Indhivningcn gik jevnt, og Mnskiuon
bragte lUU -F avne Line hjem i Loln-t nf 3 Miuuttor.

..

. Med dot beregnede Interval I m 47"' for L rengden 1300
t il 1400 Fn me findes for det observerede Interval nf 49"'
en L rengde nf 46 Fame, eller den udledede Dybde 1346
F a-ne. Yeel den nojere Eftermaaling fandtes ] 343 F avue.
Paa 78" 2'"X, 13" 44 ' E fnndt . den Svensko Expedition
mod "Sofia" den 14de August 18GS en Dybde af 1350
Fame. ,.Sofias" paavrereude Plads "m" omtrent :2 Kvart- I:
mil 'V for "Yoringens", og dn Bunden frn Spitsberge n nf 11

. her skrnnned e nedad mod V est er Over ensst ernmelsen mel- P

lem begge Expedit ioners L odninger efter al Sand synlighed ,
endn u storre, pnd de ovonnn-vnte '1'al udtrykkor. I:

'il
11

I!

N nar Loddet nrermerl« 'si!! Vandskorpon. skede Ind­
hivningeu lnuusommere . 'I'hermomete rn e togcs nf L inen.
under fornmleu ~tands i Indhivuiugen . eftersom do kom
over R a·kkl'll paa Loddebr oou. op: tilsidst t oges Vandhent er
og Lod ind paa denne, 11\' 0 1" de hexedes nf, , Vanclhente'r en 1'1'

eurlevendtes og tomtes af ChelllikPl'l'n. BUllllpl'0Yen under­
sogtes forst , som den lna i Lod-Roret og dens Art notere- 11

des i Loddejournalen. D erpaa t oges den ud af Roret og I
bragtes pan. Flnsker eller Glas~ som forsynl'des med Sta- 'I
tionens :KU1llmer paa · Etiketten. I 1876 bmgtes Selters­
yund-]'lasker meu Korkeprop~ i 1877 og 1878 cylinuriske I'.
Glas, ca. 10cm hoje og brede, del' lukke des lUed P ergamellt-

Th e interval computed for ·1300 to 1400 fathoms be­
ing l m. 47s., th e interval last observed: 49s.: will correspond
to a length of 46 fathoms, which, add ed to 130U, gives a
depth of 1346 fathoms, By actual measurement, as de~

scribed above, we got 1343 fathoms. The Swedish Expe­
dition with th e II Sophia." sounding on the 14tli of Au gust,
18G8, in lat. 78° 2' K , long G" 44' E., r egistered a depth '
of 1350 fath oms. 'I'he positi on of th e I: Sofia" was about
two miles to th e west of t hat of th e "Vuringen ;" and as '
th e sea-bed shelves from the shores of Spit zbergen in a
westerly dir ection past this locality, the agreement shown
by th e soundings of the two Expeditions is pr obably even
greater than expressetl iby the nhove figures.

. Hem:ill(/ill' the L ine, -- 'I'he lead having reached the
.bottom, sufficient tim e was allowed for th e deep-sea ther­
mometers to assume th e t emperature of th e .surround­
ing water , after which the sounding-line was passed round
the drums of th e donk ey-engine, as shown by the dotted
lines in Fig. 14. From the leadin g-block. th e line was
fir st led to th e aft er drum, then passed backwards and
forwards along th e groo ves of both drums, and finally on
to the reel. Thereupon the heaving in commenced, the '
line: as it came up, being wound on th e reel. ready for th e
next sounding, Our mode of determin ing th e depth when
heaving in the lend has been already described. The line
was brou ght in at the uniform rate of 1Uo fathom s in 3
minut e's.

On the lead nonriuu the surface of the water. th e
' . . . '

speed of th e donkey-engine was reduc ed. 'I 'he needful stop-
pages, too, were made to detach the thermometers as they
came over t he rnil of the sounding-hr idgr ; uud finally, th e
water-bottle and th e lead were taken in her e and un­
shackled. The water-bottle was immediately in\' el'ted mid
emptied ,of its . contents, whereas the sample of the . bottom
was first inspected in s#n, and its naturp registei'ed in th e '
sounding-journn.l ~ preYious ,to being taken 'out of th e tub e:
from which it was transferred to bottles or jars labelleu
with the numb er of the 6bsening-station. On .th e first
cruise, in 1876, we used corkeu ' soda-water bottles, but in

..



papir. Bundpr0~erne overleveredes derpaa til Kemikernes
Varetl:egt.

L odilernes Udlobslws tigheder. Efter de i L oddejourn n­
len indeholdte Data gives her nogk- R esultater nf Studier

. over Loddern es Beva-gelse under Loduingen,
R orlod. Som tidligere bemrerket, var L odliiu-ns torste

20U Fame inddelt med Ma-rker for 11\'1'1' 10 Fame. Paa
Station 375 gjordes et Forscg til Bestemmelse af" Linens
eller Loddets U dlebshast igheder under de forste 200 Fay­
nes Udlob. idet 'I'idsojeblikkene for hrert 1O.,.];'nme Mrerkes
Ganeu i Vandet notercd es. under det nt Bremsningen pna
R ullen sogtos holdt san normal SOIl1 muligt, R esultatet nf
dett« F ors og indehol~les i den folgeude 'I' nbel .

F I Till fra IIt · I i Hastinhed. . : ·
= an lC. .~ ,.L ad gaa". ! u el~:'.: . iFavne pr, Sek. L ..

0 0.711 Os .
[ .

I

10 G 1)-' 1.67
20 12 \. G 1.67
30 . 15 3 3.33
40 · 19

I
4 2.50

00 25 G · 1.67

GO 32 7 1.43
70 37 5 2.00

SO 44 7 1.43

9U 50 6 · 1.67

100. 57 7 1.43
llU .. 1 4 7 . 1.43

12U . 1. 1/1 7 l.4D
130 1 19 8 1.25

140 1 27 8 1.25

150· 1 34 7 1.43 I

lOO 1 42 8 1.25
I

I
170 1 51 9 ' 1.11 .

I

180 ·1 59 8 1.20
HlU :2 7 8 1.25

2UO :2 IG 9 1.11

Mnn ser nf Rubrikken "H ast ig!led i Fame pr. Sek. ",
at Hastiah ed en . hvormed L oddet svnker, del' er lig ~ ul i

'- . ~ , '-

det 0jebl ik Illll-n "lnder ' gna" , i B egyud elsen er voxend e,
iueu uaar sit Maximum alleredeveu 25 Favnes D yb, og
derpnn er den gj f'n nemsnit~ig nftagende med D ybd en, idet
Linens F r iktion i Vandet samt idig med at Bremsningen er
lettere at regillere~ 'berirker en stone Modstalld mod Be ­

Yfl'ge!Sen.

Af I a'gttagelser af Udlobstiderne for 100 :F am emrer­
kel'llepaa en stone R mkke St at ioiler findes SOIll gjennem­
sn it ligp V rer die.r de i den folgende T abel opforte Tal :

Dell Ilol'sk e NOl'dhnvsexpeu!tioll. C. " 'ille: Apl'Rmterne vg der es llrllg.

..

25

187 7 and 1878 cylindricnl glass jars. about 4 inches high
and wide and covered at till' top with st rong vellum pnppr.
'Vhen rendy tor storing. th o samples of till' bottom woro
left ill charge of till' chemist to tlu - Expedition.

l-/'locity <ll' the Lend. - - Jit this ~l·ction w« gin', some
r esults obtainod by invcsti gntina thv rnt« of' descent from
till' data registered in the souuding-jourunl .

The T/lbe-lmd. - As proviously sta ted, tlu- line was
grnduuted for th e first :?llU fathoms into lengths of tons of
fathoms, At ~tation H7;). Wl' soug ht to dotormino tlu- nli­
solute rate of descent down to a lh'pth of 20ll fathoms. .by
r l'gistering th« oxnct moment at which ouch of the ton­
fathom slip s entvrotl tlu- water. striving t.lll' while to keep the
braking as uniform as possible . rl'h~' following Tnhl« shows
till' results of tlu- oxporimont,

I I .. : \\,Itll'ity. l .. Fathoms. : Time. ; Inter \ ul, Fil th . 1'1'. ~l'e .
I .. - _~.~J""c.._.,_,. -:.. c o_ =._=,=c~~~'~=-_-=

I
0 U.III O·

10 (j G·' 1.G7
2U 12 G l.li7
3U 15 3 D.33
40 19 4 2.50
50 20 (j 1.67
l10 32 7 1-.43-
70 37 5 2.00
8ll 44 7 1.43
90 50 G l.G7

. 100 57 7 1.43

110 1 4 7 1.43
120 . .1 11 7 1.43

130 1 ' 19 8 1.25

140 1 27 8 1.2:)

150 1 34 7 1.43

I160 1 42
I

8 1.25

170 1 :1 l ' ~l 1.11

180 1 :)!l I H 1.2:> · i, . I

l\.lO '2 7 I K 1.2:)

200 2 Ili i \.l 1.11

'VI' see from a glan ce nt till' column headed "V <,10­

city. in fathoms pr. second," that th e rate of descent, which
at th e moment of letting go is nil . t Pl'lds at first. to iu-· .
cr ease, so011 however renchiug its maximum, at a depth of
25 fathoms, after which it begins, nud as a rule .coutinues,
to decrease with the depth , thl' a uumeuting friction in the
water. nloug withincrl':tsed faci lity of · hrnking~ togl'tlll'r
occasioning :.rn·ater l'(~sistanc(' to tIll ' downward mot ion of

lend and line.
. The figures in ·the · following '1':l1>le are dednced frol1l

. the intermls, t imed at a lllllllber of ~tations; for eyery
hundred-fathom slip that successin>ly entered the water, .
and represent th e ayerage rate of decent. .'

4 ..
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~athom ;· 1
I . Velocitv

I
'rhne.

I
Interval. Fath. p. Sec.

o ! ' Om O·
100 i 55 0"' 56s 1.82

. 200' 2 12 I· 17 1.29

300 3 42 1 30 Lll
400 5 18 1 36 1.05

600 7 6 1 48 0.92

600 9 7 2 1 . 0.83

700 II 15 :2 8 0,78

800 13 29 2 14 0.75

(900) (16 10) (2 41) (0.62) .

it
!i

11

11

1
1:

For the 800-900-fathom inter val we have only one

observation.
I, Tire velocities thus determined agree pr etty well with

those previously found, which aver age 1.88 between 0 and
I lUO fathoms. and 1.28 betwe en IOU and :200 fath oms.
!. Moreover. the r at e of' descent decr eases steadily with the

\

1

1

. depth. 1\ ow, if we ·equalize, . in a rlingrammatic form , the
velocit ies given in th e first Table, and adjust that series to

:1 the second, r etaining "the tim e-inter vals of th e latter , as
I

based on a greater number of obser vat ions, we shall have
figur ed befor e us th e descent of th e tube-lead, as reprer
sentedby the CUl'\' eS R , R , in Figs. 15 and 16. Fig 15
shows the lengths of sounding-line run out during ' succes-

!
i

I
I

Favn e.
·1

Ti(l fra Interval. Bastighecl I'
"Iad gaa". Favne pr . Sek. !

I
i I

0 Om Os I l :
I I

100 bb Om bbs ! . 1.82 !
200 2 12 1 17 1.29 I
300 3 42 1 30 Ul I
400

1·
b 18 1 36 LOb1

bOO '

I
7 0 1 48 O.U:2

60!) 9 7 2 1 0;83
7UO

I
11 15 . :2 '8 0 .78

80U

I
13 29 2 14 0.75

(~UO) ( Il:i ' 10) (2 41 ) : (0.02)

For Intervallet SUU- 90!) Favne haves kun e n Oh-
servation.

De her fundn e Hnstigheder slutter sig meget godt til
de ovenfor fundue, otter hvilke \Jj ennlJlllsnitshastigheden
mellem U og lOU Favne . er 1.82 og mellem lOU og :200
Fnvue 1.28 . Man ser endvidere, at Loddets Hastighed er
stadig aftagende med D ybden. Udjevner man paa grufisk
V ej H astighederne i den forste 'I'ab el og shitter denue:
Rmkke til den .andeu, del' beror paa tler e I agttagelser , sua­
ledes at 'I'idsiutervallerne i den sidste beholdes, saa faar
man et 'B illede af Rorloddets B evregelse saal edes SOIll Kur-

. vern~ R i Fig. 16 og 16 viser. Fig. 16 viser de til de
forskjeilide 'I'ider udlobne L tengder af Lodlineu, og Fig. 1G

012 346 6
.

8 9 10 11 12 13 14 16 . 16 17 18 1!J 20 Minutt cr.

8

10

12

°

1
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T I I
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8

6.Meter.

,

H uudrede Favne.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Ht",dl'~d Fathotlls.

I I 1I

It \. I
I .

I I.
n I
-,

<,
I'...

I

\ ~ .....~,
-, '\ ""'- -.... 1-.1'0... r-....

r-, ........... .....
r-. r----.. -r--....1-\1 Lo-I-. ..JJ

<, ....

.....
j 1--...

~
I····B

i

I I
C

I

I i I,
I0.0

0.4

0.2

0.6

0.8

1.0

1.4

1.8

1.2

2.0

2.2

1.6

2.4

2.6

Fv.

Fa.

,.3.0

2.8

R W B

Fig. 16.

Hastighederne, udtrykt i fame pr. Sekund, i de forskjel­
lige Dybder. I den ferste Del af Fig. 1G, fra 0 til 200
Favne, er Hastighederne afsat for liver lOde Favn, reg­
net fra 6 Favne af, i den sidste Del er Hastighederne

afsat for hver 100 Favn, regnet fra 260 Favne af
Riwlocl med TVilles Vandhenter. N edenstaaende Tabel

viser Synkningen af Rorloddet rued Willes Vandhenter,
fra 100 Favnes Dyb nf, til hvilken Dybde det blev udfiret

fra Indhivningsmaskiuen, fM' man "lod gun". Ingttngelserne

'hidroror for Storstedelen frn 187 G.

sin> intorvuls ; and Fig. Hi the rate of descent.. in fathoms
pr. second, at the different depths. In the l~ft part of
Fig. W. from 0 to 20U fathoms. the velocities are given for
tens of fathoms: in the l:ight part of the figure: for hundreds.
beginning with 260 fathoms.

The Tube-leadll'ith TYille's' TYatl'l'-bottle attached. ­
'I'he following 'I'able shows 'the rate of descent of the tube­
lead when sent down along with Willo's water-bottle. up­
ginning at lOU fathoms, to which depth the apparatus were
sunk \\:ith the donkey-engine hetoro being cast off. Th«

observations date chiefly from 187li.

1.56
1.43
1.22
1.19
1.22
1.1H
1.U9
1.03

32
24

24
22

10

37

22
1
1
1
]

1
1
1

1'"

1. VCI()eit.~± .Iutel'm!. i Fnth. pr. See. .-------------- -- ----------- --.. -- ---- -I ~=-==- ..

I
I
I

i

100 0'" 0"
20U 1 4
300 2 14
400 3 3G
500 ;) 0
600 G 22
700 7 4G
800 9 18
!WO tu [)5

I
Fathoms, i Ti Ill.".

1.5.6
1.43
1.22
1.19
1.22
1.19
1.09
1.03

48

10
22
24
22
24
32
37

1'"
1
1
1

.1
1
1
1

4
]4

36
o

22
46.
18
55

1
2
3
5
6
7
9

10

100
200
300
400
500
GOO
700
800
900

Till fra T I Hastijrhcd. '
Favne. " 1.1 " ntorval, 'Ll '" I :"au gaa. I nv, P"- ",ec· i

________, ' .--l_~~=
-------- ..------- --1-- -.,,--------- I

I '

I

Fra det 0jeblik, da man "lader gaa", i hvilket Ha­
stigheden er Nul, voxer den raskt til et Maximum, og er
siden gjennemsnitlig aftagende med Dybden. Tabellens
Resultater er fremstillet grafisk i Figg. 15 og 16 ved

. Kurverne 'V. Man ser,at. den Hastighed, med hvilken

From the moment of casting off, when the velocity is
nil, the rate of descent rapidly increases up to a maximum,
and then, as a general rule, decreases with 'the depth.
The results set forth in the Table are represented diagramma­
tically, by the curves W, W in Figs. 15 and 16. It1s obvious,

4*

"



r-:

28

. Lo~ldet slaar i Bund, er meerkelig st0rre,' naar Varidhenteren
er paa, end med Rorloddet alene.

Bciillie-Maskinen. Den felgende Tabel er Middelre-
. sultater at' :FOl'S0g med Baillie-Maskinen,. med en total Be­

lastning fra 142 til 182 Kilo (285 til 360' Pd.), gjennem­
snitlig 171 Kilogram (342 Pd.), efter et sterre Antal Iagt- .
tagelsesrmkker.

that the velocity. of the lead when it strikes the bottom
is perceptibly .greater with the water-bottle attached than
without. ,

The Baillie Machine. -'rhe following Table gives the'
mean results computed from an. extensive series of sound­
ings with the Baillie machine, the total sinking-weight, which.
varied from 285 to 365 pounds, having averaged 342 pounds.

Fathoms. I . Time.
I

.Iuterval. I Volocitv I
~atll'_l~" _~ee.

I
!

200 Om Os .

300 0 51 0111 51" 1.9G
400 1 48 57 1.76
500 2 50 1 2 UiO

600 3 59 ' 1 9 1.4u
700 5 12 1 .13 UF
800 6' 27 1 15 1.33
900 7 48 1 21. 1.23

.1000' 9 15 1 .27 1.1G
1100 10 43 1 28 1.14
1200 12 16 1 33 1.08
1300 13 53 1 37 1.03
1400 -15 27 1 34 1.07
1500 17 5 1 38 1.U2
1600 18 46 1 41 0.99
1700 20 2U 1 34 1.06

. I

1.96
1.7ti
1.60
1.46
1.37
1.33
1.23
.1.16
1.14
1.08
1.03
1.07

. 1.02

0.99
LOG

0111 51,'
o 57
1 2
1: 9
1 ]3
1 15
1 21
1 27
1 28
1 33
1 37
1 34
1 38
'1 41
1 34

27
5

46
20

12
27
48
15
43
16
53

()8

51
48
50
59

Tid fra
"Iad g-aa,"

o
1

0111

3
5
6
7
9

10
12
13

, 15
17
18
20

Favne.

20U'
300
400
500
600
700
800
900

1000
1100
1200
1300
1400
1500
1600'
1700

I

Interval. i Hastighed

===='=====0\==-__1 Favne pr. Sek.

Kurverno B i Eigg, 15 og 16 viser 'I'abellens Resul­
tater,

Sammenligner man Kurverne i Fig. 16, saa ser man
strax; hvorledes dot tungere Lod slaar i Bund rued en
storre Hastighed end det lettere, og .Nodvendigheden af' '
tungere Lod tilde dybere Lodskud fl'e;ntrmder med Styrke.
Figuren visor tydelig, livorlcdes RorlOlldd alene konuuer
til kort pna Dybder over WOO Fame, snaledcs SOIll Erfa­
ringen har vist:

Et fa'lles Trrek for allo he Hastighcdsknrvcr er deres
bolgeformige Lob paa storre Dybder. Dotte forklares ved
Bremsningens Ujemhod. Bremsningeu paa Rullen er paa-,
virket af 8ogangen, idet den fa lder lottor« at regulero i
roligt Vejr end i uroligt, naar Furtojr-t lofter og -sa.nker
sig og dorunder -snnrt rykker i Linen, snru-t gaar med dens
Bova-golsc. ~ren Ujcvnherk-n i Brcmsniugeu er vistuok
ogsaa af fysiologisk :Natur. Tlnrlor den torste Del af Lod­
dets Udlob brvmscr Folkelll' pan. Hulll'n mcd friske Kr:l'ft('r
og udelt Opmorksornhed. Figur!'ll visor i den tilsvarendc
Del at' Hastighedskurverne den storste Regelmressighed.
Saa bliver Bremserne trrette og mindre agtpuagivende. Lod­
linen begynder at slrenge op og ned og til Sidel'l1e paa
Vejen fra Rullou til Fodblokkon. Et"brems ordentligt"
fra den konunanderende Officiers Mund bringer atter Re­
gelmressighed i Bevrogelsen, men denne afloses igjen af

Virkningen af 'I'rrethed , under det fortsatte anstramgende
Arbejde og saa tremdeles. Disse Perioder i Hastigheden

The curves B, B in Figs. 15 and lu, an' constructed
from the results sett'orth in this Table.

A glance at the cury.es in Fig. 16, shows that the
heavier the lead the greater will be its velocity on reaching
the bottom; and hence the need of increasing the sinking­
weight for deeper soundings. The diagram clearly discloses
the mitrustworthiness of tli« tube-lead as a sounding-instru­
ment for depths of more than 1UOU fathoms, thus confir­
ming the result of experience.

A common feature distinguishing till' three CUHPS of
velocity is their sinuous course in great depths. This must be
ascribed to want of uniformity in braking. The said OP(:­

ration is disadvantaueouslv affected in a senwav. till' revolu­
tions of the' reel b:eing ~asier to regulate in ~alm than in
rough weather, when the vessel heaves and sinks, now
dragging after her the line, ami now following its motion.
Meanwhile. the cause of irregular braking is in part, no
doubt, physiologionl.. The men, who come to their work
fresh, brake at first with skill awl undivided attention.
This. is evident from the diagram, which exhibits grea­
test regularity of form in the corresponding portion of the
curve of velocity. After a time, the brakesmen get tired,
and in consequence less attentive. The sounding-line is
jerked up and down and sideways on its passage from the
reel to the leading-block. By an encouraging word,' the
officer in charge can, indeed, for a time, restore regularity
to th~ braking; but soon the effects of lassitude, brought·
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fald er nu vistnok ikke i ethvert ' 'I'ilfrelde paa samm e 'rid
eller rettel'B saunne Dyhde, men Kurverne antyder, sanledes

. SO111 ogsaa de grafisk opsatte I~ ur,~e~· for (le enkelte Lodninger . I

"ism', at del' er en "is R egelmressighed i Ujevnhcderne, san­
ledes at disse falder nog enluude omkring snmme Dybdotal
ved de forskjellige Ti1frelder.

Dell Tiel. som behoves til at tage et L odskiul er v.u­
sentlig afhrengig af Lodskud~ets Dybde. E fter Skibsjour ­
nalen. i hvilken nnfortes Klokkeslettene for Loduinuens. . ~

B egylldelse, naar Furtojet stoppede, og for dens Afslutning.
nnar ' 11er utter sattes i Gang igjen, eller nanr en andeu
Operation, som 'I'emperaturrrekke eller Skrnbuing, begyudte,
findes ved en statistisk Ber egnin g, at i Gj ennemsnit km..wede

, et L odskud paa
lUO Fame 2U Minutter.
i)(J(I 40

lOUU 1 Time,
IDOU 1 Time 30 Minutter .
2UOO henim od 2 Timer.

eller i Almi,mlelig1led ' ' .. , .
T iden for et Lodskud =so- + 5m X (D ybden 1 F\'. - lOO).

, 100

D enue Tiel forbruges omtrent saaledes som folgende Skema

on by the uuintormitting oxorti on. an' aga in npparont, to
.he agniu countornctod I'll!' a still shorter intorvnl, und so
on de 1101'0 . to tilt' oud of till" oporution, Truo. thl'sl'
periodical deviations in vvlocitv 110 not occur in lwery
case precisely at till' same time. or rather at, the same
depth . but the CUl'\'l'S ' In-n- gin·n. as also those diagram­
muticnlly constructed for cnch indiv idual soun ding, indicate
a certain l'l'gularity in the incq ualitios. and a tendency to
occur at abo ut th« s.uuo l\() pt h ill all cnsos,

The Time }'("JlIil'cr! [o r 80/lII,<lill.1/ depends mainly on
the depth . From data in th;' ship's log-book , comprising
,t he time at which vnch sounding commenced. - viz. when

the vessel was stoppr«], - and that of its torminution,
when sill' agnin went :J! It':1l1. -- or till' tim« at which ~() IIW

otl I(' l' operation , such as d.·l'dging or taking :I serial ,
temperature. was Iwgun. we found , hy direct computation.
th e time l'ach sounding occupied to aVt'\'agl\ as 'follows :

lUU Fathoms 20 Min utes.
:1IJU -!l )

1lI00 1 Hour.
L5UO L Hour 130 Minutes.
2UUU 1\parly 2 Hours.

H ence a sounding occupied .20 III + n" X '(the depth in
fathoms -WU) : 100; and this intorvnl passed very nearly
as set forth in the following tabulnr state ment. '

viser.

Dybde I Favne . 100 500 1000 150U 2UUO Depth III Fathoms i lOO nUU LOUO 15UO 2000
Vregt oaf Lod i Pund 112 112 285 350 nu5 Sinking-weight in pounds

I

285 350 365i L l ~ 112.__ .- .- ._---- ---- - -- -._- . .
- - - - - ....-- ---- ---

Sto pning af Fnrtejet, Minuttor. I
- - , , - , I'

Minutes.I Stopping vessel and P\'0- :

F orb er ed. til Lodning 10111 10" lOm 10'" .: 10'"
I

paring for soundiue 1um lUIII 10" 10 m lO m

'"Udtiring til 300 Favne Ve ering 30U fathoms of
it ;) Minutter pr. lOO

:1
Line, at 3 llllll. pr .

Fnvne . 0 0 9 U 9 IOU fnthoms i U 0 U 9 9, I
Pn ns.et ning af Stopper, I, P utting on stopper s and

ILinen tnget fra Ind- shifting Line from dr um.
I

hivniugsmaskinen til of donkey-eng ine to the
Rullen 0 0 3 3 '3 reel . 0 0 ' 3 3 3

Time required tor rea-
Udlobst id tit Bunds efter ching Bottom, accol'd-

Fig. 15 . : 1 7 9 17 ' 25 ing to Fig. 15 . 1 . 7 9 17 25
Time for Accomodution

'I'hermometrenes Acco- of the Thermometers,
modation, Lodlinens an d for shifting L ine
Ski ftning fra Rul t il from the reel ' to di.·um
Spil 8 '5 5 1) is of donkey-engine' '.

I , 8 5 5 f> 5. . I

,Indhiming a 3 Min. pr: Heaving III at .Bm, pr .
100 Favne 3 15 30. 45 60 100 fathoms , 3 15 30 45 60

- _ .,-;-- _.-..- ._,. -------......-_ . _._-_..' ..._. -_. --. -. .

I alt 22 37 . 66 89 112 Total 22 37 66 89 112
Ovenst. Formel giver 20 40 65 90 116 The above formula gives 20 ' 40 65 90 115

Forskjel · +2 -3 +1 -1 - 3 Difference, +2 ' -3 + 1 -1 -3 '

. ~ . .



Paa Norhavsexpeditionens trende Undersegelsesrejser
toges nedenstaaende L odskud. Til at betegne Bundens Be­
skaffenhed er anvendt felgende Forkortelser:

b blaa , blk sort, br - brun.
c grov, cl Ler, cl - merk.
f fin, fF - Singels, gn--- gran,l:'

gy graa , h haard, m - Mudder.
oz - Slik, r -- ]~jeld, s - Sand,
sft blfild, sh - Skjrel, st - Sten,

B. cl - Biloculin-L er, , y - gul.

'30

!I . On the three ' exploring cruises of the ' Norwegian
North-Atlantic Exp edition, the following soundings were
taken. The abbreviations g i,'en below denote the nature
of the bottom.

b -- blue. blk- black. hI' brown .
c coarse. cl. - , clny. d - dark.
f fine. a - gravel, gn-- green.

'"gy grey. h - hard. III - mud.
oz ooze. r - ' rock. s - ' sand.
sft - soft. sh - : shells. st - stones.

. B. cl - Biloculina clay. y yellow.

I'
L rengde Dybd e, L rengde Dybde.

fra (Depllt.)
, . fra

Stat.
Nordlig Gre en- Buud. Stat. Nordlig Green-

(De}'IIt.)
B uud,Bredde, wich , Bredde. wich.

..-------_._.- -

No. (Korth N. Favue. E. Fame. Meter. (B otto,m.) No. CNurtlt N. Favne. E . F nvne, M eter. (B olt om.)
Latitude,) (L ongitllde La tinui e.v (Longitllde

f rom
(Nor... FUUJ.) (Fatltoms.) (,1[elr es_)

f rom
(Kor.. . PUts.) (Pat/,·oms.) (lIfel res.)Gree nwic 1l.) GreenwicJ, .)

I I i s &cl
I I

I

.-.

· 2 6 I 0 1O,' 6 0 32,'E ! 653 .672 1229 42 63 0 2.
,

100 17:,V : 256 264 483 r
3 61 5 5 15 E

,
600

I
618 113° i do. 4-? 63 11 13 3 2 W I 514 529 967 s

61 I qE 566 :s. cl. g 63 8 \V i 820
I

8444 5 I 5 55° 1035 44 q ° I
1543 l'

5 · 61 6 I 5 12 E +9° i 5°4 922 s. cl 45 63 28 12 58 W 37° 381 997 1'. cl
6 61 6 I 5 9 E" 2°5 2 I I 386 r +6 63 51 12 5 W 25° ! 257 47° s. cl

1
I I, 7 61 6 5 I 1 E 200 I 206 377 I' -1- 7 64 I ' 11 r ; W 185 19° 347 r

I
J

I9 61 30 3 37 E 200 206 377 cl 48 64 36 - 10 22 W 29° 299
I

547 s. 0;7,
I

10 . 6 I 41 3 19 E , 2q 220 +02 OZ. cl 49 65 0 ' 9 25 W 425 I +37 799 s. cl,
I I 61 47 3 9 E .. , 225 ? '? 42-\. cl 5° ,65 26 8 24 W 555 I 57' I 1°44 cl, - J-

I
,

,V '12 61 53 3 oE 217 223 408 cl 51 ' 65 53 I 7 18 11 3° I 1163 I 2127 B.cl
13 61 58 2 54 E 221 228 .:P7 cl 52 65 47 3 7 W 1808

i
1801 I 3403 B. cl

14 62 4 2 45 E 220 226 413 cl 53 65 I
° 33 E 1495 1539

I
28q B. cl13 I

I
15 62 10 2 36 E 215 i 221 4° 4 cl 54 64 47 4 2+ E 58+ 60 1 (° 99 R cl
16' 62 24 2 17 E , ' 215 221 +° 4 r 55 64 ' 38 10 22 E 9° 93 I 17° r
17 62' 33 2 4 E I 280 288 527 r 56 64 39 10 I I E 173

I
178 I 326 s. cl

18 62 4.:1- I . 48 E 4°° ' 412 ' 753 cl 57 64 39 9 59 E . 156 161 I 294 Cl
I 50 E

i
i cl.

,
E

i
I

I

19 62 23 2 ! 220 226 ' 413 s 58 64 39 i 9 49 21 5 221 4°4 s. cl
20 62 16 3 8 E I 213 i 219 +00 ! cl 59 64 39 ,

I
9 38 E , 162 167 I

3° 5 ' s. cl
I

I

I

21 62 14, 3 28 E 183 188 . 3+4 : cl. 8- 60 64 40 9 30 E I I5
I

118 I 216 , h. cl:
22 62 13 3 41 E 125 12 9 236 : cl. s 61 64 40 ! 9 19 E 115 118 I 216 h. clI

I
24 63 10 5 58 E 87 90 165 is,cl 62 64, +1 i 9 10 E 1° 5 108 198 ; h. 'cl

I
\6 ~ 10 5 16 E 23° 237 433 cl 63 64 I E i

26 ' J ' 1 S. 41 I 9 ° 9° 93 I 17° r
/63 7 5 17 E 87 ; 90 165 r 64 64 42 8 50 E 56 58 t'06 l'I

27 6' 6 5 18 E 85 87 , 159 r 65 ! 64 42 I'

8 39 E 60 62 i 11 3 r, )

28 63 10 5 11 E ,385 ; 396 I 724 s. cl' 66 64 43 8 30 E 85 88 I 161 S. cl
2'9 63 10 5 7 E 385 396 724 s. cl 67 64 I 8 E 1i 6 i 218 cl, 44 I 19 I 19 s,

I

3° 63 10 5 + E 390 +01 733 s. cl 68 64 44 I 8 '9 E 128 I 132 i 241 cl
31 63 10 5 ° E +° 5 763 ' s. cl 69 ! 64 45 8 E i2 4 128 I cl., ,+17 i 2 I

i 234 s
I . ' I

32 63 10 4 51 'E I

418 i +3° 786 s. cl 7° 64 45 I 7 53 E ' 126 238 cl.I , ! 13° I s
33 . 63 5 3 ° E 510 525 960 cl 71 64 45 I· 7 46 E j 128 . 132 I 241 S. 'cli i

63 53 E
,

587 oz 64 46 I E cl34 5 ° 57° I 1°73 · 72 !

I
7 37 I 133 137 251 s

35
\63 2 I 12 ",V , 100O? - -

I
cl 73 1 64 46 7 28 E I 129 133 2+3 s, cl

/63 7 I ' 26 W : 1°5° 1081 1977 cl 74 i 64 47
I

7 20 E I '128 132 z q r . S. 'cl
36 62 1,5 4 34 W i , 14+ 148 . ~7I st I 64 13,E 265 cl75 ! 47 7 141 q5 s.
37 ' 62 . 28 2 29'W j 670 690 1262 s. cl 76 i 64 47

I
7 4'E 145 149 272 s. cl

38 63 58 W i 198 64 48 6 54 E
:

clI 3 20+ J 73 r 77 145 149 272

i::' 4° 63 2.2 5 , 29 'V i I 18o 121 5 2222 I S. cl 78 ! 64 48
i

6 45 E 151 155 283 cl
63 37 , .. 10 W I 677 697 64 48 6' 36 E cl' ,41 7 1275 I cl 79 i 15I 155 283 s.



..

:H

I ~Ol'llli~
S t at , Bredue.

80 64 " 48.'
8 I 64 49
82 64 49
83 : 64 49
84 : 64 49

I ,

$5 64 50
86 64 50
87 64 2

88 64 I

8cj 64 I

90 64 I

91 64 °
92 64 °
93 62 4 1
94 59 8
95 60 42 i
9'6 66 8
97 ' 66 2

98 : 65 56 ,
99 65 5 I

100 .65 43
10 1 1 65 36
102 ; 65 32
1° 3 : 65 30
104 i 65 28
105

1' 65 26
T06 65 24
107 1 65 2 I
108 66 6.
109 : 66 10
110 1 66 12
111 1 66 I S
112.1 66 16
113 66 d3
114 66 18
I IS 66 20
116 66 21
117 66 23
118 66 26
119 66 28
120 66 30
121 ' 66 33

.1 22 : 66 36
123 ' 66 39
124 i 66 4 I

125 ' 67 52
126 67 49
127 67 47
128 I 67 4~

129 i 67 40
130 1 67 38

1
3 1

1
67

35 I132 67 33
133 67 30

. 134 1 6 7 29
135 j 67 27
136 1 67 2 5
137 1 67 24 .

BUlld.

(M el rr4 .) :

I
"-'-'"

336 c. s . cl
320 cl. s. .st
360 : cl. s
35 I i cl. s
326 ! cl. s
3'46 cl. .
335 ; cl. s st
362 cl. s
329 : cl. s. st
260 sft. cl. s
274 cl
346 cl
232 l'

229 sft, cl
.223 s. cl
143 l'

132 l'

165 l'

194 l'
18]' d. cl. s
2 16 s. g. sh
512 1'.' cl

1083 f. s . cl
Q54' br, cl
1262 br . cl
836 gy. cl s

2688 B: cl '
742 cl
144 I r
812 br. 'cl
132 I'

123 I'

1174 br. cl
14'8 r
439 I'
616 cl. st
759 i cl. g
980 I cl

2639 br . cl
2886 I H. cl
2939 I B. cl
2915 I B: cl'
2.g (1 ~ B. cl
,3080 I B. cl
3127 ' B. cl
2829 B. cl

. 2716 B. cl
2593 B. cl. st
2441 br . cl
2167 br . cl
1573 br cl.
159 I brvcl. s
455 sir. st, s

, I 187 s. cl
84 r
53 r

Ig6 st. cl
223 cl. s

Dybdl'.i
II (IlrI' IA. )

iX. FQ\.ne. i E.FQ~'·T-le---"I'-M-eter. .(1Iouo",.)

1 I
',(S OTto. Fth8')1(Fa tho",.)
! ' I,
I I

179 184 i
170 175 ' :
191 107 '
186 Iq2 I

: 173 178 !
183 IRq I

; 178 ' : 183 I
' 192 l OB :

175 ISO !
138 I .p

146 15°
IR3 189
123 .127
12 I ! 12S
118 122 i

76 , 78 j

70 72 !

, 87 90 I
103 i 106 ,

99 i 102 I
115 I I,,1 8
27 2 280
575 592

!'77 2 795
67 0 ! 690

; -J. -k' 457
1428 147°
394 40 6

:
77 7q

43 1 44~

70 ' 72
; 65 67

62 4 ' 6 ·12
7CJ 8 1

233 24 0
.'P 7 337
403 4 1 5
52 I 536

140 2 , 144 .1
1533 1578 I

1561 160 7 I'

154 9 1594 .
154 9 1595
1636 168 4
1661 171 0
1503 154 7
144 2 1

1

1485
, 1.178 14 18

1297 1335
115 1 118 5
835 860
845 870
24 2 249
630 649

45 46

28 I' 2<:1
104 1°7

' 118 I ' 122

LIl'IIg-de
fra

Green- '.
wich,

14 29
14 47
14 43
14 38
14 35
14 33

49
26
10

30 E
15 E
50 E
37 E
18 E
41 ·E
29 E
42 E
5 I E
26 E
15 E
54 E
16 E
38 E '

3. E

9 " 9.'E
9 25 E
9 42 E
9 59 E

10 17 E
10 33 E
10 50 E
I I 7 E
I I 22 E
12 1\ R

, 13 25 E
13 21 .B~

13 4 E
12 46 J<J
12 2qg
12 14 E
I I 46 E
I I 26 E
I I 7 E
10 49 E
10 30 E
10 11 E
9 53 E

10 20 E
10 30 E
10 40 E
10 S I E
I I 40 .E
12 . 2 E
I I S I E
12 53 E
13 18 E

(S orth i
: I..ntit lltlt .) (LcUlg it lll le .! f rom

! • c;rf'f'lIw ich.)

S . Nordli g
tat. : Bredde, I

, I I

No.

Bund.

cl
cl

br. cl
cl
cl
cl

(lI ottom. )

l'

s. cl
ev. cl

. " t . , cl

sft . cl
cl
cl

l B. cl
cl
cl
cl
cl
cl
cl
cl
cl

s. cl
cl

i cl. g
, s. cl
i . s. cl

cl
s. cl
cl. s
cl. s

I cl. s :
i cl. s

cl. st
cl. s
cl. s.

cl
i cl

I
, cl. sh

cl. s
I ' cl. st '
I cl .
I cl

br. cl
cl
cl

br . cl
cl

sft . br . cl
br . cl
br . cl

cl
cl

h. cl. g
h. cl

2 3 2

:P 9
2q I
287
25 2 .

263 i283
320
33 8 I

40 4
55 4
69 7

!9 1 I ,

64 9 '
347
375
347
326
289
26 5 i

320
147 2
1249

7 10 ;
390
355 ' I
40 8
386 1

35'3 I
296 i
265
32 4
3 15

132

12 1

144
155
175
185
22 1
303
,38 1
49 8
35 5
19°
205
190
178
158

, 145
175
80 5
68 3
388
2 I .~

194
223
2 I I

. .Dybde,

(De pth.)

14°
15 1
17°
180

, 2 15 '
294' :
37 °
484
345
185 1

1

199
185 i
173 i

153 1

14 2

17°
782 I
663,5 i
377 ' i
2° 7
188 '
2 16 '

2°5
187 193
157 162
I'4 I 145
172 177
16 7 L .172

123 I 127
175 ' 18o
154 I 159

15
2

1
1
, 157

134 138

!I 9 I' 123 225
116 120 2 19
128 241
117 ' 221
137 14 1 25 8
137 14 1 258
163 ~ 6 8 30 7
1-8 4 190 347
186 192 35 I

195 20 1 368
239 246 450
340 350 640
680 700 1280
709 730 1335
694 71 5 1308
668 I 68 8 1258
689 ' 7° 9 1296
669 I 68 9 1260

77 2
li 79 5 1454

92 7 . 954 1745
862 890 1628
853 : 878 I 1606
83 5 860 I 1573

610 ! III 6
593 r' . i
438 452 827

(L ongitude
/ Mm

Greemoicb),

6".26. '~

6 17 E
6 7 E
5 58 E
5 49 E
5 39 E ,
5 30 E
5 35 E
5 53 E
6 8 E
6 2 lE ,
6 32 E
6 42 E .

8 E i7 1

4 38 E ;
4 14 E !
3 ° E i

E l,
4 2 I

5 21 E !
6 25 E :
7 29 E '
8 ' 32 'E
9 10 E
9 37 E !
9 56 E I

10 13 E !
10 33 E :
10 4-1- E :
I I I E
10 4 1 E
10 30 E .
10 21 E :
10 10 E '
10 ° E

9 SI E i

9 41 E I

9 30 E
9 20 E
8 59 E

. 8 40 E '
8 20 E
7 59 E
7 40 E
7 19 E
6 59 E
5 12 E
5 33 E

~ ~~ ~ 1

6 42 E
7 3 E
7 26 E
7 48 E
8 10 E
8 20 E
8 31 E
8 47 E
8 58 E

(Sorth

Latitude.)

:No.

, : .



32

(.Eottom.)Meter.

220

I 1 '.)

197
182
I..j.7

? ? - . .--J
23 ° '

79

1°5
13°
1+8 .1
13° ,
138
136
160

95
6'~.H

I I 10

(DeIJ/It.)

4Il I'gn. ·cl
293 es. cl

i:~ "gn~. cl

232 I' cl
232 cl
27 1 I cl
221 I cl
157 ! sft. cl
I g2 h. cl
238 sit. cl
271 cl. st
238 cl. s
252 gn. cl

, 2+9 br. cl
; 293 ! gn. cl

207 cl. s
36 0 i gu, cl
333 ; cl
269 i gn, cl
402 gn. cl
+I I gn. cl
+2 I gn. · cl
1-++ 'st. sh. cl

. 35 ~ 64 i r
115 : ' 2 10 1' "

457 83 6 sft .un.cl
767 I...j.03 · br .~ cl
800 I...j.63 br. cl

102+ 1873 br. Cl
-++7 8 I 7 vs. cl
24 9 +55 ss. cl
215 393 br, Cl

, 2 19 +00 gn, cl
ro t 349 cl. s
194 355 ay. cl
21 6 39 5 ;;)'. cl

174 s. cl
I 165 sft . br. cl
2030 B. cl

I..j.40 .' 2633 B. cl
1280 23+1 B. cl
1500 27+3 : B. cl
1366 2+98B. cl
I 6~4 30 80 R cl
J9 85 ' 3630 B. cl
1200 '. 2195 ' 13 . cl

3 173 B. cl
290 8 B. cl
24+° B. cl
2224 B. cl
2078 B. 'cl
19+8 br. vol
1840 br. cl
1642 '. br, cl
1203 ,g:y. cl
373 es. cl
93 I gy. cl :

Dybde.

1735
1590
133+
12 16 :
113 6 '

'1065 .
1006

898
658
2° 4

. 5° C)

34

19 1

177
q3
2I..j.
218
223 '

i77 ,

4..,.4 1

745
777 !
995
434
242

2°9
21 3
185
188 i

210

I..j.4
126 .

134
13 2

155 .
110

92 ,

61 9
1°7 8
139 9
12+3
14~7 I

13 2 7 l
1636
1928
1166
1686
1545
1296
I 181
110 4
1°35 .
977
87 2

639 11198
494

_. ~__,~,--'-_,_ I B"nd.

'I

Lrengde
fra

Green­
wich.

I

S . Nordlig­
tat. i Bredde.

No. : (North (J-ollgUudc N; Favne. E . Favue,
t La titu ile.} I f rom .

I (;reem o;ch.) (.l' ''orw . PU,s.) (Fa t/lOws .) .

: . i

25 6 i 70 °. 8,'12 3 ? 4,'EE ·
1

218 ,.1 21-
6?OS

'
257 70 4 , 23 2 !, 155
258 : 70 13 I 23 3 E : . 223 ! 230
25 9 70 +9 I 25 59 E i 78 i 80
260 70 55 I 26 11 E 123 I' ·· 127
261 70 47 ! 28 3 0·E i '· 123 12 7
262 70 36 I 32 35 E I.j.4 i I.j.8
263 70 4+ I 3+ q E : 117 I 12 I

264 70 56 i 3537 E 84 ' · 86
265 7 I 18 ! 34 +9 E 102
266 '7I27 13539E 126
26 7 7 I 42 1 37 ' lE ;
'268 7 I 36 ! 36 18 E

i~~~ ·;~~; i ' ~ ~ +~~
27 1 . 72 38 I 33 50 . E
27 2 73 t r ! 33 3 E
27 3 73 25 ' 3 1 30 E
274 73 +6 3 I 16 E
275 74 8 31 12 E
276 74 5 27 39 E
277 H 3 25 +3 E
278 74 I 22 27 E
27 9 74 15 2° +8 E
280 1 7-1- 10 18 SI E
28I ;743 I7 18' E
282 i 73 53 IS 36 E
283 73 +7 : .I..j. 21 E
28+ ~73 I jI258E
285 !.73 6 ' 11 56E
286 : 72 57 I..j. 32 E
28 7 : 72.52 i I5 19 E
288 I 72 46 17 50' E
28 9 172+I20I8E
2go ! 72 27 2° 5 I E
29 1 ; 7 1 54 ' 2 1 57 E
292 : 7 I 20 22 59 E
293 17'I72IIIE
29+ 7 1 35 IS 11 E
29571 59 11 +oE
296 72 I5 8 9 E i
297 72 36 : 5 12 E
298 72 52 i I SI E
'299 73 ro · ' 2 q 'V
30 I 74 I I 20 W
30 2 75 16 ' ° 5+ W
303 75 12 3 2 E
30+ 75 3 : 4 5 I E
305 75 1 7 56 E
306 , 75 ° 10 27 E i'
307 7+ 58 12 10 E
30 8 74 57 12 43 E-
30 9 : 74 57 IJ 18 E
3 I° 74 56 13 50 E
3 I I .• 74 5'5 r.; 25 E
3 12 74 54 q 53 E
3 13 j74'55 I5 49 E
3 I4 :7455 15 '2IE

Bund,

r
r

s. cl
s. cl
B.cl
B. cl
B . cl
s. cl
B. cl
Rcl
Rcl

?

(.Eottom.)

l'

hr. cl
br. cl
br. cl
br . cl
br . cl

blk. cl. s

l'
, l'

:blk. cl. s
. blk. s
!blk. cl. s
Iblk. cl. s

br, cl

l'

j blk. s. cl
[br. s. cl
i" B. cl
! ]3. cl
i B. cl
! B. cl
: B. cl

'13. cl
B. cl
B. cl
R cl
s. cl
Rcl
H. cl

s- cl. s
br, cl
rry. cl
"b. cl
b. cl

1159 .
+81
262
62 4

,,-1 "l
- JJ .'

35 68
3667
29 1 1

20+8
1423

I9H

1234
23°
25 1

23 6 I

260
32 19 i

3200
3°+5' .
225 1
15 16
177° :
I..j.5 6
233 2 ?

. 1938
I 196

128
17+
357
622

19°2
1706
133 9

, 1562
1887
1426
1061

+7.+ .
179
285
+81

1545
1'92 0

1836
20+ 6
1889

- '?I ., -

85+

123 1

829
968
796

1275 ?
r ooo ,

654 '
7°

. 95.
195
3+°

1°4° ,
93 3

1°-3 2

780
580
259

98
156 ;
26 3
845

1° 5°
100+
I I 19
1° 33
I3 ~5

195 1
2°°5
159 2
1120

77 8
ro63
I ISO?
634
26 3 I
I..j.3 I
34 1 I

138 i 25 2 I r
226 I 4 13 r
525 960 i r
620 i 1134 ! hr . cl
64 7 I,'

1183 Ibr. cl. s
803 , I468! cl
go I I 16+8 [hr . cl. st

r 126 6 i 23 15 I B. cl
, 1287 : 235 + B. cl
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1
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675 I :b1' . cl. st
126 I !

I, 137 I129
I I +2 I
I 1760 '!
! 1750 I

i 1665.,
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255
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1°79
656

133
125
Ij8

1710
17°°
I6I7
1196
805 i

9+° !
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1238 ?
1°3 0
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134
21 9
5 10

602
628
780
875

123°
125°
12 12

92
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33°

1010
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830
1002
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563
25 1

95 ~

15 1
255
82 I

1020
97 5

1087
1003
13+5
1895
19+8
1546 '
ro88
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Dybde

(Dep tla.)

1 -~----

I I . I
'1N.Favne. i E. Fanle. Meter.

(Norw. Ft/IS .)! (FatllO~S.) I (,;[ct r" .)

I ; I ,

Leengde
·fra

Green­
wich ,

,
t .
!

St t 'Ii Nor dlig
a,. Bredde.

No, I . (Xortl.
-!-l1litude.) (J-ongitude

I
from

I . Greenwich.)

L
197 71~ 7·' 117 °28.'E
198 7 I 13 : 16 52. E
199 7 I 18 ; 16 17 E
200 71 25 IS 41 E
201 71 3 I 15 28 E
202 71 3 I 14 40 E
203 7 I 3 I 13 54 E
204 70 57 13 34 E
205 70 5 I , 13 3 E
2b6 70 45 14 36 E
207 70 33 IS 50 . E
208 70 2 I i 16 57 E
20 9 7° 19 : 17 9.E

' 2 10 70 I7 I7 20 E
211 70 IS 17 31 E
212 70 12 I7 ·:P .E
213 ;7023230E
214 i 70 39 ° °
2 IS i 70 53 2 ° W
216 17058 34°W:

2 I 7 'Ii 7 I ° 5 9. ,V I
218 7 I. I 6 ° W ,
219 171 2 6 SI W.,
220 71, 2 7 26 W ,
22 I I 7 I 2 7 35 'V
222 I 7 I 2 7 +6 W
223 170 54 8 24 W
224 1 70 5 I 8 20 W
225' 70 58 8 4 W
226 I 70 59 7 5 I :w
227 ! 71 13 7 33 W
228 71 128 9 'V
229 7 I 12 8 55 'V
230 7 I 16 9 10 'V
231 7 I 2 I 9 23 W

. 232 7 I 10 8 48 'V
233 ;718 846 W
234 7 I 6 8 38 W
235 70 59 8 55 '\V
236 170 58 9 2 W
237 . 7° + I I ° I° '\V
~38 ! 70 13 10 54 W
239 : 69 35 1113 W
240 '692 II '26'V

i,'

2+1 68 +1 10 54 W .
2+2 68 36 ! 8 +0 W :
243 ,68 32 6 26 W
244 1 68 28 417 W
245 68 2 I. . 2 5 W
246 68 14 ° 6 E
247 68 5 2 24 E
248 67 56 4 I I E
249 68 12 " ! 6 3S E
250 ,681° : 9 20E

251 I 68 6 ! 9 44 E
253 1 I Skj serstadfjorden
2.54 67°27.' I 13° 25 E
255 68 12 15 40 E .
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Bniut

d. cl
B. cl
B. cl
B. cl
B. cl
B. cl
Rei
B. cl

cl
b cl.
gu. cl
cl. g.
· gy.-cl

11
B. cl
b. cl
b. cl

sh
• g)' . cl
· gy. cl

cl
b. cl
st . cl
gy. cl
gy. cl
d. cl
d. cl
d. cl
d. cl

, ;

I I

L eenjrde Dybde
La-ugde Dybde.

fr a fra I :
Nordli~ (Deplh. )

~ordlil! ( Pcl·II, . ) iStat. .Green- Bund. Stat. Gre en - IBredde. - _.
Bredde. ' Iwich. , I , ' wich, --··.----1-- ---- -- -,- - "'- '

:Ko. I

No. I I !(S o1'1"
(Lo ngitude : N.Fal'n e' l E. Fam e. Meter, (Col tolll .) (.Sor th i

(Long ,'wllt' !X. Fnvne. . E. Fnvu o, i Meter. , (Latitude.} I Latitude.) J rfro m
f ro m ' I ,

Greenwic l•.) !<KOT.. . F III") I (Fatl~oms,) (.lltlT".) ! G rtt"lItci ch.) i<KOTIC. flhS.)! ( F atl", ms.) I (.VeITM.)
,, !

I
._ - -_ .- .. --_. .. ....., - ~-===": - .... . -- .. .

74° 53·' 15°55· 'E 175 180 i h. cl. 76° 42.' , I I ° 16"E 988
:

1860 I
315 i 329 s 344 i 1017316 74 56 16 29 E 125 129 236 b. cl 347 76 40 7 47 E 1388 14214 2613
317 74 56 16 52 E 96 99 181 ' d. gy. cl 349 76 30 2 57 E 1445 1487 2719
318 74- 56 17 39 E 53 55 I 101 d. gn. cl 350 76 26 ° 29 W 1638 ; 1686 3083! ,
319 74- 57 18 22 E 44 45 82 r 351 · 77 49 9 W 1593

,
1640 2999°320 74 57 19 8 E 3° 31 57 r 352 77 56 3 29 E 1638 I 1686 3083

32 1 74- 56 19 3° E 24 25 46 l' 353
,

58 E 2438 I77 5 10 1295 1333 I322 74 57 19 52 E 20 2I 38 r 354 78 I 6 54 E 13°5
, 1343 2456

I
323 72 53 21 51 E 217 2 2 3 408 ;br. gy ~ cl 355 78 ° 8 32 E 921 I l)4S 1734,
324 73 47 20 48 E 226 233 426 ss . cl 356 78 B~

. ,

2012 10 I I) 1°7 11 0
I325 74 2 20 3° E 87 9° 16" d. gu. cl 357 . 78 3 I I IS E . 12 I 12S

I
229J

Ib
326 75 31 17 5° .E I 19 I ? ' ??" d. cl 358 78 2 9 46 E 9° I l)3 17°- J . - -J

16 E 183 188 gn. cl ; 78 E I

I
761327 75 39 33 3+4- 359 2 Cl 25 4°4 41 b

328 75 42 I S 39 E 194 200 366 gy. cl 360 78 47 6 S8 E 4014 421 77° i
329 75 45 14 45 E 193 199 364 d. cl 36 !*: 8 28 E S7l) 1655

!79 5 qo ,~

33° 75 48 13 54 E 431 444 812 d. cl 362* 79 59 5 4° E l 446 45Cl I 839
331 75 51 13 5 E 772 795 1454 r ed cl 363 80 3 8 28 E 253 260 475
332 75 56 I I 36 E II 16 1149 2101 i .B . cl 364 . 79 48 10 5° E ' 18 q ! 195 357
333 76 6 13 10 E 727 i 748 1368 I B . .cl 365 79 34 ! I I 25 E ~ ? 74 135 cl1 -
334 76 12 14 0 E 392

! 403 737 d. <i1 366 79 35 I I 17 E 59 6 ! I 12 d
335 76 17 14 39 E 174 179 327 d. cl 367*; 78 44 7 46 E 520 5J5 978
336 76 19 IS 42 E 68 7° 128 h. cl 368*: 78 43 8 20 E 306 3 15 576
337 76 23 16 43 E 19 20 37 r 369*; 78 42 8 53 E 84 87 159
338 76 19 18 I E . 142 146 267 r 370* 78 48 8 37 E 106 , 109 199·
339 76 30 15 39 E 36 37 68 r 371 78 8 13 46 E 191 , 197 360,
34° 76 31 14 4° E 56 " 58 106 cl 372 : 78 9 I 14 7 E 125 I 129 236

.341 76 32 13 53 E lI5. lI8 216 r 373 i 78 10 I 14 2 I E I 17

I
120 219 .

342 76 33 13 18 E . 508 523 9-6 d. sr-cl 374 ! 78 16 I 15 33 E 58 60 110:> .
I343 76 34 12 51 E 722 743 1359 cl 375 , 75 30 15 3 E 198 I 204 373

* Paavrerendo Plrul s nsikker , muligeus 4'-0' sydligera .

Po,ll io;, doubtful ; f'IJ..iLlg froln • 10 ;, ~l/l.. farlhtr South.

li en nor ske Nordl}avse xpedition. C. WilIe: Apparaterne og deres Brug. .
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Temperatur-Rrekker. Serial Temperatures.

til 3 Timer 30
Minutter.

For determining the temperature of the sea in diffe­
rent depths at the same observing-station, we took series
of temperatures. ' Our mode of operation was generally as
follows: - After shackling the tube-lead to the sounding-line,
we attached, just above the weight, a deep-sea thermome­
ter, precisely as for ordinary soundings. Then. 100 fathoms
of line were veered out with the donkey-engine, and 'I'her­
mometer No. 2 made fast from the sounding-bridge, at the
first hundred-fathom slip,' after which we \'eered another
IOU fathoms. ami attached Thermometer No, 13 to the line
at the second slip. In this manner. as many as i) or 6
thermometers were made fast to the sounding-line at inter­
vals of 100 fathoms, and sent down to register the tem­
perature in the desired depths. So soon as the thermome­
ters had had time to take the temperature of the surround­
ing water, we started the donkey-engine and began hauling'
in the lead, stopping, as each of the thermometers came
up over the rail of the bridge. to detach it from the
line. Very great importance was attached to uniformity of
motion pending these operations. so as not to expose the
index-thermometers to any sudden jerk 01' shock. In a
heavy sea. we had to be specially careful when taking the
thermometers off the line. The ship generally lay head to
sea, as she did during thl' descent of the lead; neverthe­
less, we sometimes found it impossible to keep the line
within reach from the sounding-bridg-e. in which case it
was got in with a boat-hook. care being taken to hook the
line below the thermometer, and thus avoid coming in con­
tact with the latter.

Only a few serial temperatures were taken by letting
the line run out of itself the necessary stoppages in that
case easily occasioning jerks, to which the index-thermo­
meters, at least, must not be exposed.

At depths of less than 50 fathoms, serial tempera­
tures were frequently taken with the hand-lead. the line
being graduated into Tires or tens of fathoms.

As a rule, we took our serial temperatures immedi­
atcly after sounding. On several occasions however, the
dredg-e or trawl was worked in preference, the serial tem­
peratures being in that case deferred till we had terminated
those operations. This accounts for the position in which
certain of the serial temperatures were taken differing
slightly from that of the soundings.

The time required to ta,ke a serial temperature will
obviously depend alike on the depth and the number of
temperatlll'es. 1lata obtained from the ship's log-book show
the time occupied in taking a sounding' and a serial tem­
pel'ature to have a:veraged as follows: -
For a Depth of 10U Fathoms from 30 to 50 minutes.

- 500 1 hour 40 minutes.
- 1000 2 hours 30
- 1500 3
-'2000 from 3 hours to 3 hours

'30 minutes.

30 til 50 Minutter.
1 Time 40
2 Timer 30
3
3

'I'emperaturra.kkerne udfortes kun meget fan Gange
ved at lade Linen labo ud tra Rullen, da dens Standsning
let medforte Ryk, som ialfald Iudexthermometre ikke maa
udsrettes for.

'I'emperuturrrekker paa Dybder mindre end 60 Favne
udfortes ofte mcd Hnandlod og Haandline, del' havde Mrer­
ker for liver 1) ellcr 10 Fame.

'I'empernturrtekkeme togcs i Ahuiudeliglied strax ef­
ter et Lodskud, Flere Gauge blev del' dog efter Lodskud­
det arbejdet rued Skrabe eller Trawl. naar saadant faldt
belejligere, og 'I'emperaturrrckken toges da efter at disse Ar­
bejder vnr frerdige. Pan donne Maade er dot gaaet til,
at 'I'empernturrrekkens pnavrercude Plads undertiden er lidt
forskjellig fra Lodskuddets.

Varigheden af en Temppraturndd;:e er lIaturligvis
forskjellig efter Antallet af nyhder. hvori Temperatnren
tages og efter Dybdel'lles 8tolTl'lse. En Statistik. taget
af Skibsjournalen: viser, at del' til Lodskud og Ten~peratur­

rrekke medgik omtrentlig:
Paa et Dyb af 100 Favne

- 500,
-100U
-1500
- 2000

Til Undersegelse af Temperaturen i forskjellige Dyb­
del' paa samme Station toges 'I'emperatur-Rsekker.' Disse
udfertes i Regelen saaledes: Rorloddet liexedes i Lodlinen,
og lige ovenfor Loddet fastgjordes et Dybvandsthermometer,
ganske som ved Lodning. Indhivningsmaskinen udfiredes
LOO Favne, og Thermometer No, 2 gjordes fast i Lodlinen

'fra Loddebroen, Atter udfiredes det andet 100 Favne og
Thermometer No. 3 paasattes Linen. Pan denno Maade
anbragtes 1) a G 'l'hermometro paa Linen med 100 FaYl18s
Afstand og samkedes vod Udtiring fra Indhivningsmnskinen
til de Dyhder. i hvilke man vildo maalo 'l'omperaturen.
:Naar alle 'I'hermometro havde faaet 'I'id til at ncconuuodere
sig, halerles Linen ind med Maskim'l1. Del' stoppedes saa
lang 'I'id, som var nodvcndig for at lose 'I'hermomctrene
fra Linen, efterhvert sorn de koin op. Der lagdes mcgen
Vind paa jevne Beviegelser under disse Operntioner, for
ikke at' udsiette lmll'xtherllloinetl'l'ne for pludselige Ryk
eller Sted. I h0j Sogang'llIaatte der benyttes megen For­
sigtighed red 'I'hermometrenes Aftagning af Linen. Far­
tojet laa i Regeleu, som vcd Loduing, med Stovnen mod
80en, men man kunde ikke nltid holde Lodlinen saaledes,
at den kunde nnaes med Harmden fra Loddebroen. Linen
maatte dn bringes ind til Broen ved Hjrelp af en Baads­
hage, del' maatte gribe Linen nude)' 'I'hermometret for
ikke at komme til at bernr« dette.



I de dybere Lag~ under 600 Favne, toges sjrelden
Ternperaturrmkker, da Vandets Ternperatur her kun vari­
erede fra 0° til ---':'1.°5.

Bundskrabning.
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At depths exceeding 600 fathoms we seldom took
serial temperatures: the temperature 1U the deeil(\1: strata
varying only from 0° to - 1°.5.

Dredging.
De Apparater, som

brugtes til at hente Dyr
op fra Havbunden, var
Skraber, Svabere og
Trawls.

Skrabe. -- Dette Ap­
parat var gjort efter
engelsk Monster. Skra­
bemunden bestaar af en
smedet J ernramme, hvis
Lrengde er .omtreut 7

Gange saa stor SOIll

Bredden. Til denne
er tsestet en Pose eller

. Sook og det hell' dra- .
ges langs Hnvbunden,
idet Munden med sin
nederste lange Lrebe
afskraher det overste
Lag af denue og der­
rued de deri vrerend«

Sodyr.
Af Skntlwl' for .storre

Dyb havde vi ;3 Star­
relser. Paa den star­
ste, fremstillet i Fig.
17. var La-bernes Lreng­
de 1"'.26 (4 Focl)~ paa
den mellemste 0"'.94 (i3
Fod) og paa den mind­
ste Om.78 (2 1(:1 Fod).
Paa alle 3 var Formen
af Slaahemunden den
saurme. Med den op­
rin~lelige Form. som
Skraberne havde, da de
kom fra England. fandt
vi. at de tog for Lidet
af Bunden, og selv ef­
ter lang Skrabning var
del' altid rneget lidet
idem. Medens Expe­
ditionen laa i 'I'horsham
iBegync1elsen af .Iuli
187() og udbedrede den

Fig. 17.

The apparatus em­
ployed on the Expedi­
tion for bringing up
animals from the bot­
tom of the sea com­
prised the dredge, the
trawl. and swabs.

The Dredqe. - 'I'his
instrument was on IIn
English pattern. rrhe
frame is of hammered
iron, the length nt tlH'
mouth being to the
width as 7 to 1. From
the frame is suspended
a bag, into which, on
the dredge being drag­
ged over till' bottom,
the long nether lip of
th« mouth will scrape
in the substance of the
surface, along with the
marine animals it con­
tn ins.

1<'0'1' greater depths,
w« had dredges of
three different sizes.
III the largest (Fig. 17),
tlio length of the lips,
or scrapers, was 4 feet.
ill .that of medium size
:I {pet, and in the smal­
lest 21{~ feet. 'I'he
slinpe of the month was
till' same in all three.

These . instruments,
which had been made
ill England for th« Ex­
podition, did not, wr­
found, as originally con­
structed , bring up n

. fair sample of the bot­
tom; the freight was
invariably small, even
nfter protracted dredg­
ing. 'Ve therefore:
when refitting at Thors-



lidte Seskade, benyttede vi Anledningen til at give Lreberne
en hensigtsmressigere Form, idet del' udenpaa den oprinde­
lige Lrebe paaklinkedes tyndere .Iernlreber, del' rakte 3.9
cm. (11/2 Tomme) frem foran de gamle. Mundingen blev
herved ogsaa noget videre, da ele nye Lreber havde en
divergerende Stilling udad, forudon at Lreberne blev skar­
pere, I Fig, 17 ser man dem afbildet, Denne Anordniug
viste sig strnx SOlll en Forbedring. Det luendte dog un­
dertiden, at Lteberne greb altfor dybt, saaledes at Skraben
i kort Tid tyldte sig med Buudmaterialet, istedettor kun
at skumme det 0wrste af dette af og fm'st efter hengere
Tiels Skrabning at fylde Srukken. Denne Ulempo hrevcdes
dog snart ved Anbringelsen nf et Pal' korte 'I'rremejer. som
er viste i Figureu, paa begg« Sider nf Skrabens ',J crnrannne.
Mejerue vnr -l tiI 5 Centimeter (11( ~ til 2 'I'onuner)
brede og af lidt storre Lrengde end .Ierurammens Hojde,
paa Y dersiden og tor begge Ender nfrundede, og fastgjorte
henimodsine Ender med Surringer dels til .Iern-Hanefoden

. dels til den Kaut at' Skraberannuen, hvor Srekken var
fastsyet. Forenden rakte ganske lidt foran (i Figuren over)
Lrebernes Y derkant.

Sce7cken var af Kokostougverk, lagt som Matte. Den
var syet til Skrabens .Ternrrunme paa dennes Under- eller
Bagside, og desuden sammensyet paa Siderne som vist i
Figuren, saaledes at den let kunde nabnes og Indholdet
lregges frit i Dagen.

Skraben var, saaledes SOIll Figuren viser, forsynet
meel en Hunefod, i hvilken Skrabetouget blev fastgjort,
Hanefoden var af .Jernstrenger, med dobbelt Part i den
Skraben nrermeste DeL og frestet til Skraberammen
med strerke Ringe, del' gik gjennem Huller i denne og
gjennem Hanefodens 0jebolt. Den ene Side af Hane­
foden bestod i .Forhaaud af 2 Dele, del' endte i 0je­
bolte, som var forbundne med en Fangning af Skibmands­
garn. Denne var beregnet paa at springs, dersom Skraben
stedte pan en stone Hindring paa Havbunden, som kunde
holde den fast, naar begge Hanefodens Arme trak i Skraben..
Med alene den ene Arm som Drag. kunde man i mange
'I'ilfrelde gjore Reguing paa ,tt faa Skraben halet l'llndt
Hindringen og los.

Til Srekkens Bund val' fastgjort en .Jernstang, til
hvilken, ud imod dens Ender, nejedes 2 5mbere paa hver
Side. Disse Svabere Y[tr af h~glet Hamp, nog et over jm

(3 Fod) lange. Mange Dyr, som i-kke eIler i lidet Antal
kom ind i Skrabesmkken, haug fast \'ed Sraberne, del' saa­
ledes var, for visse Dyreal'ter, et udmmrket Fangstapparnt.

Enkelte Gange, paa ,meget ujevn Bund, hvor man
viIde risikere at faa Skraben iturevet, brugtes Svabere alene,
frestede til en Jernstang, del' med Hanefod var frestet til
Skrabetouget.
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ham in the' beginning of July 1876, took advantage of the
opportunity afforded to modify the construction of the ap­
paratus, with the object of remedying -the above-mentioned
defect. in which we succeeded, . by rivetting on to the ou­
ter surface of the scrapers another, but thinner pail' (Fig.
1.7), projecting an inch and a half beyond the former; In
this way greater width was given to the mouth of the
dredge, the additional pail' of scrapers being made to di­
vprge from each other; moreover, they had sharper
edges. Our modification turned out a decided improve­
ment. :xow and again, however, the scrapers would cut
too deep, and SOOIl till the ,dredge-bag with matter from
the bottom. instead of skimming off a thin layer from the
surface and gradually freighting the apparatus. But this
drawback we got rid of by fixing to the frame of the
dredge. as shown in the rigure, a couple of wooden run­
ners, one on either side. These runners had a width of
11} ~--:2 inches, and slightly exceeded in length the height
of the frame; they were rounded on the outer side and at
both ends. and were lashed, near their extremities. to the
iron crow-foot. and to the end of the dredge-frame from
which the bag depended. 'I'he fore part projected a very
little beyond the edges of the scrapers.

The Dl'eclge-ba[l - of strong cocoa-nut matting ­
was suspended from the lower end of the frame, and
fastened together at the sides in such manner as to admit
of being readily opened to expose its contents,

The dredge. as shown in the figure, was made fast
to the dredge-rope by means of a crow-foot, consisting of
iron rods. two-armed in the part nearest the dredge, and
attached to the dredge-frame by strong iron rings, that pass­
ed through holes in the frame and through the eyes of
the crow-foot. One arm of the crow-foot was in two parts
terminating in eyebolts, connected together by a stop
of spunyarn, so that in case the dredge got jammed
among rocks and stones, a strain less than sufficient
to break the dredge-rope would part the stop, alter the
position of the dredge, - which would then be attached
to the rope by only one arm of the crow-foot, - and pro­
bably enable it to free itself.

'1'0 the bottom of the dredge-bag was attached a long
tranverse iron bar, with a couple of "swabs," or rather bun­
ches of teazed-out hemp, about 3 feet in length, fastened
at each of the fi.·ee ends. Animals that never entered the
dredge-bag, or, at best, but rarely and few in number,
came up again and again on the tangles, which seem to
be singularly well adapted for the capture of certain kinds
of marine animals. '

Once 01' twice, on a bottom exceptionally rugged, 1l1­

volving the risk of the dredge being torn or broken, we
sent down the tangles alone,' attached to an iron bar,
which by means of a crow-foot was made fast to the
dredge-rope.



At' Trawls havde vi 2 Slags, begge leverede at' 1)1'.

.T. Hearder & Son i Plymouth, nemlig Otter-Trawl og
B orn-Trawl ,
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Ot' Trawls w« had two kinds. viz, the Ottor-trawl and
the Beam-trawl. both turuished by Ik 1. Hoarder & Son
of Plymouth.

",----=-- --c-::---:-~:c="--:::-:--~ - " - - -- "-- -- - - - -

Fig'. l ~ .

Otter-Trasolen (F ig. 18) 01' urernu-st et Fisk enpp.n-at
ug ikke srerde les mcget skikkct til zoologisk Brug : D ot

bestaar af et N et, del' er aabeut for an og hagtil sne vrer

sig sanunen til en Sp ids. T il Xet munrlingen er fastgj ort
2 Ottere eller firk nnted « 'l'rrepl ruler, O."'Li3 (2 Fod) hojo,
hvis Underkant er er bela sted e med .Jernniejer. Enderne

af H anefoden, del' torbinder :-ikrab etouget med 'l'rawlen,
er fastgjort til Stroppor paa Inder siden at' disse Ottere,
saaledes at de under Farten ved Vandtrykket skjrer er ud til
hver Side . Overkanten af N et mundingen holdes oppe ved

K orkstykker, medens Uuderkanten Cl' belastet rued Blystyk­

ker. N et mundingcner 7"'.0 (24 F od) bred mellem Otterue,
, og Posens hell' L rengde er l"i ."'!\ (2U F od).

Naar Otterne skal konune i St illing , man dettc Ap­
pnrat gives saa stor F art gj enne m V andet, at clet pan

Gruud nf 'I'ougets Visning pan, storre Dybder er udsat for

at loft es fr a Bunden,

il
,I

I
I

'i
I',I
!,

'l'1J1' ()tfl 'l'-f l'll ll'/ ( Fig. IS) i" )l\"lI)ll'rly a tislu-rmnn's
appurntns. and not \'I'I'Y \\'1 ']] ad a)lt-I'd rill' sc ient ific P1l1·1"ISl' S.

It consists of :t long conical hag or cord-uot t iug. to th «
mou th of whicf :lI'l' att nclu-d two " lI tt p I'S ," 01' qunrlrnngulnr
pieces of \\'\HHI. 2 fl'l·t squa.ro. I':teh wPightl'd on tlu- lower
part with an iron I'Ull111' r . 'I'lu- puds of thp crow-foot con­
nectiug the trawl with th « drl'(Igl'-l'0IIl' nre secured to straps
on th« i1111l'1' sid« of the otters. ill such ma111Wl' as will
cause the latte r, whe n ill motion, to slu-or out, 01' Ilivl'1'gr,"
from the action of tlu - water. 'I'h« top side of till' month
of th e not is kl'l't ill position by pil 'cps of cork, th « under
side bein g \\'l'iglJted with rolls of sll<'l' t-lmu l. 'J~Il(\ length
.of till' tl'n\\'l-ba ~ is 20 fl'l't , nud its width at th e mouth,
measured ln-twoen th« otters. 2-1 fl'pt .

'.1'0 ~ i \'e tI\l' otters t ll<' ri~ht posi tion, th e trnwl must
move throngh t lu- watl'l' with n rapidi ty that, by ronson

of th« nhliq u« dir ect ion of th e drt-due-rope, will easily
cnuso th e apparatlls to bp liftod from till' bottom,

Fig. HI.
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B 01l1-Trtnolen (F ig. 19) bestaar af et poseformet, mod
Bagenden sp idst indsn revret Xet, hvis Muudings Overkant
er fastgjort til en, 4,'"7 ( l a Fod) lang. runel Born af 'I'rre,
paa hvisnrknntede Ender er indsrnoget .Ternmejer, 0'".t5
(21/ 2 F od: 110je, · pan hvilke A ppnratet kjores Iangs H av­
bunden . 'I' rnwlen s Lre ng do Ira ~Iidten nf Bounueu til
Spidsen af N ettet er u"'.a (21 Po d). De n med Blystykker

.belastede, nogot slnkko U nder ka nt af N etmundingen er i
sin e Ender tsestet t il M ejernps U nder del og slrober laugs
Bunden mellem disse, idet den gr an . r mere eller mindre

dybt ned i B uudens l\I aterial e.Gjel1lH'm en H nnefod af
'I'ougverk. dl>r er ·f:estet i 0jeholte pan F orkant nf .Ier u­
ruejerne, stanr 'l ' r awlon i Fnrbiudels« med Skrabcto uget.
'I'il M eje1'1H' og til N otspidsen frostedes ofte H amp svah erc.

Maskerne i N et te t var opr iude lig tenunelig aabn«,
saaat det kUII kuude holde sto ne Gj enstande tilbnge , me­
dens miudr« D yr og dot fin« :-;1n 111 gi k igjP1I1le111. Efter
Professor ~al's's 0 ush blev der for S Jli d~;P 1l nf ;\ et te t for et

rued finm nsk et Gam. sanledcsn t det kund e liold o tin t ~ln 111.

l\led deun e F orbedring vnr eftor vor Erfnring Bom-T ra wleu
et udma-rket B undskrabuingsap pnrn t . I Jen fan ged e baad e
under Illlrti gpr e og lnngsomnu-re BevH'gelse lanus Bunden
og t og ikk« nleu e Fish og nndr« Dyr. del' bevregor sig frit
i N rer he deu nf Bundeu, nu-n rle u sk unnuod« ogsnn det ovre
dyrholdig« B undmatoria le at'. j n tog endog :-;tellP og det
sto re, indt il ;)0 K ilogram s ( lOl l Pd.) Y:egt ind i N ettot.

Bom-Trnwlen Il<I n il' i sin opri ndelig« Skikk else ogsnn
dell Fej l, at hch- :-;ySt l'lll l't ku nd .- svinue sig r undt i Vanrlvt
und pr l'dnr ingpn. og Apparatl't kmidl' san lNles un dertidpu ·

falde p:1:I Ryggen. l1\ell B Ol1\l1\ l'u ll(·d ~ paa H ay\Jllll(len.
1) pnn p l\1augr l hky l'l'tt<-t af ~kiLsfnrl'r G r ip!! \'NI at h:ellge
et L od i sJak B ugt l1\ l'll l'l1\ :\I l'jpl'lll'. Fig_ 2u "isl'r dptk
Arr:l1lgpl1\l'ut. ~aa l' '1'1':1wll 'u bpgYlllll' 1' at helll e ha. den
rigtige :-;tillin g. i h\'ilkPn lll'n hIe\' sl'lll lt ud. nf'sIakkPs den
D el a f 'rougpt. dpr ,-:n' ta st i dpll l\Iej. som vnr uedl·r st.

L oddet t r ak i dpn nndell Pa rt alenp og l1rog deu Ellllt',
som "a1' on ·rst. ll£·d ti l samnll~ H ojc1p som lIeu nn den.

'L'il Skl'll lJetou.'l brugtps ;) centi nwters (2 'rO l1\SI T oug
de f01'stl' 2uuu Fan\(' og u.:) cl'utimetprs (2 1 /~ Toms ) i

A gtrrhn:1ll iII'1l . B eg!;I ' Sla!!s ynr a.f Ll'dste Sort russisk
H nmp, og I' l'o\"(·trossel'lll' hps igt igpde o!! p1'oYPll(> \"('d Cnrl­

.Tohans \'H'l'llS Y: \'l'ft .
F orTwl'e!lell'l'1' f iT B m/{ {I'1.'ralJllill.rf. - - n issl> 1JPgylldtl' i

R egelen stl'a x eft p1' at Illall \'nl' f:l'nlig pan B agb ord ~ide

med LOllllill g pIleI' T l'mpprnturndd;:e.
Fol' nt CO m)H'IlSl'rp Yi l'klli ngpn nf Skilwts fig :-;kmb l'ns

B evregelse paa ::3tmmnillgen af ~krn bl'touget, nn m lig for at
undgaa farlige pludselige R yk. ,-ar Skrabe t ouge t yist gjl'll­

n em en Blok. dl'r hang i pn A crlt/llulafor. Skrabeaccumu­
latoren "ar megpt stOlTP en d L oddp acculllula.tor l'lL D en

ha"de 30 Stropper. nf samnll' Sla!!s som df' ypd Lodningen
benyttede. 'L'ra>ski"el'llP. gj e1111l'm 1n-ilk<:' 'l'ougstj rrtl'rne gik.
ha"de en Di am eter af um.tiU;) i I F od lll/~ T omn lP) og en
T ykkelse af Om.050 (1.9 T omme). Skrnbehlokkl' n ynr af

. \

-.- -:." -.
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Fig. l ~) represen t s th e Beam-trtnvl used on the Expe­

dition. . A conical netted .bag is suspended by one side
fr om a round beam of wood 15 fl>et in len gth, to the
squnr e ends of which are fixed iron runners. 2 feet and
a half high , tha t suppor t t he appa ra t us when riding 0\'1'1'

the bot t om . 'I'he length of till' tra wl. measured fr om tlu­
middle of t he beam t o the a pH of th e bag, is 2 1 fee t .
The 10w3r side of the mouth of till' net, weighted with

rolls of shee t-lead, hangs loose, a nd is fast ened at either
end to the bottom part of t he l'unu ers, between which it
dr ags al ong th e sea-floor . scoo ping up more or less of solid
mat ter. T his t rawl is attached to the dredge -ro pe by mean s
of a rope crow-foot. las he d t o eye bolt , on the fore par t of

t he iron runners . We often fastened hempen tangles bot h
to th e runners and to the en d of th e bag.

The commercial trawl. as furni shed by the English
mak er, had a rather wide-meshed bag : and h ence it br ought
up none but comparntively large bodies, small animals
an d tine mud being wash ed t hrough. At the insta nce,
t herefor e, of Professor Sars. the bottom of th e hag was
lined up to a certain height with ya rn nett iug , sutfi­
cieut lv close t o r etain th e fiue sf mu d. W ith this sl ight
mod ificat ion. we found the berun-tra wl a most effi cient in­
strument. whether quickly 0 1' slowly worked ; it not only

secur ed fishes and other mari ne animals that occ ur near
the bottom. but ski nn ue d off a t hin lay er of t li« surf uce :

nay, it would take in sto nes. some of them wl, igh ing ns

mu ch as 100 pounds.
In it s original form. t he beam-trawl was apt more­

over to capsize in the wat er and reach t he bottom wit h
the beam down. Captain Grieg rem edied this uefect irp
te ndency by suspending Olll' of the cas t-ir on sinkers iu a
slack big ht ]wt wl>l.n th e 1'Ul1nl'rs . This arrnngeuH'nt is

shO\Y11 in Fig. 20 . So soon as t he t1'a w1 begins to inc line
fro m the r ight posit ion gir pn it at thp commencement of
th r op rra.tion~ the pnl't of t llP rope Illade fa.st t o the r un­
]ll' r the n deepest in t lw wat er will get sine \;:, and the weigh t

accordingly act only upon t hl' runnel' a.t t he op posite
end of t llP Ill'am , pulling it down to a ler el with the
lowpr on e.

'1'he DrCtZ,qe-1 'ope. samples of wh ich had heen exam ined
amI tested at tllP R oyal D ockyanl of Unrljo lmnsv:ern, was
of t he best Russian hemp. TIll' 200U fathoms next t hp
drpdge ""erl' 2 inch es ill circumfel'pllcl'. tIll' l'emaindpr had

. n circumfl' re ncp of 21 /! inches.

Prepantfiolls for ·D I cd,qi llfl. - As a r ule. t he gear
was got rea dy imml'diately after tak ing - on t he port s idl'

a sounding or a sprial t emperat11l' e.
,Vith a vip,," to takP oft· thp slllhlpll11esS of the st ra in

on th e rope cause d by the scrnping of the dredge or th e
moti on of tIle vesse L the r op e was rore through a block
suspende d t o an aCl'U1l1u7ator _ 'r hI' nccumulator proyid ed

for the dredge exceeded consi dprnbly in size that used
with thle' sounding-machine . 'I'llI' lltll11ber of st raps wns 30,
a nd the wooden disks through \Yhich the lanya r ds passed

had a diam eter of l foot 11 1/ 4 iuches nnd n thickness of
2 inches. The dr edgin g-block wns of iron, similar iil con-
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.Jern og forovrigt nf lign end e K onstruktion som Loddeblok­
ken. Skiven, del' var solid, ha vde en D iameter at Om.D21
(1 F od 8 'I'ommer), en Tvkkelse at' 0"'.15 (5;1/.; 'I'omme). og :
F urens D yud e var um.07~1 (3 'I'onuuor j. Sk rubeac cumuln­
t orcn hang paa Styrbord ~i(1P. i et Topreh, livis O\Tl' Ende
vnr fastgjort t il Stormnsten OH'r Godset, Fig. 1-1 visor Ac­
cumulatoren hrengende i Sty rbords Vn nt , hvor den havde
sin Plnds, naar den ikke benyt tedes t il Skra bni ng.

Skraben ieller 'I' rawlen gjord es klnr paa Agtenheklwt
mellem ~ edgungskappell t il Lugarerne og Ka ppen vod Si­
den uf D a-kr ullen (F ig. I. Fig , ~ . F ig. 1-1 ). :-lkrnllPtougd-,
rler laa i sine Bi ngt-r (F ig. 2. h \ ngtpnfor Fokkemnsteu,
og som i 'rampen han k K ilns og H ex, toges gjeu.nPIll PIl
Kn steblok pan Fokkema steu (SP Fig. :.?U), dl'rti:a over Hytten
og gjelllwm I~ aste hlokkon i Accumulatorou. 012' hexudes i
Hanefoden ti l Skraben dier 'I'rn wlen . Pan ~kr:lhet.ougl't

vur indsmoget en Pukkeul iolt s 1)01' ellvr K OH::i mod en !ang
:-l~i crt . Dens Pluds vnr mellem ~krn l)(>h lokkpll og Skra heu
('l' rm~·ll' I1) . Acoumulutoren ndhaltes med firsk naron 'I'aljo
(F ig. 14) pna Plads und er Styrb ord s Stol'l'nallok. H:l:len
brnsedes saaledes, at Aocumulntoron hang omtrent midt ud
for L odd eb ro en, (Fig. 1. Fig. 2()). D u lh'r n 'll Skra buin­
g'L' lI kun de gan stor Kraft paa Hnae ll san \"l'1 Ilednd som
illdad, rar dell pa n Styrbord Sidp fast stottet. forucll'll wd
'l' oplent , Rakke og Braser, ogsaa \"l~ d e ll Tnlj e ;,om Extra­
'l'opl ent og ('n Stottalje paa Bng bor d Side. som Fig. 1-1
\'Ise1'.

]IanoT1'em e reil B nllll:4.Tallll i ll .rJ \' ;11' ikke Illl'gl't for­
skje llige, enten man ur llgte 8 kr abe elb' T ra wl. Fur Ty­
ddigheds Skyld ska l dt'hL'r s:l'rskilt lll'skri \"es. forsa:u"idt
IlcHlvelldigt er .

Bwulskrabnill.rJ mct! 8k rul!e, - Sk ihet satt es lIIod fulll
F ar t op Illod Vindell lIIod dCllll l' lid t illd .Olll Styrhonl.
)i" anr det \'Hr kOlllmet i g'odt Sirr, sta llllsptlt,s :i\la"killl'll,
:-lkra lwu \(jlh'des ud on'r l{il'klwll mod H anlldmagt og
kastl'des i \' andet, Forud \"ed F okkema stpll stod l'll :\laud;
llH'd L :l'derl mlltlslwr paa H a'lld l'ru e, fa'nlig ti l at fi n ' lI(1
pi,a 8krauetong-et. nssist erct af l'1I nllllell l\la lld. dt.r I'ml
Hja'lp at' en H aamlsp:lg'e holdt 'l'ouget klnrt ti l at I(,IH' fra
K n'jlell i Hilll:!-"en . 8 trax ::-ikrahen m r i Va ndet, koIIIIll:1lI ­

llt'l'l'des: .;Fir"! og man ti. re de Inngsomt part 8kr abet oug·et,
san mall k.unde. se, om alti ug V1Lr ldart . )\ ;lar Skra ll\'u I'ar
agtp llfor Skruen , sattes dellne atter i gang' t il -1 K nobs Fa rt, . i;
SO Ill i\i askinisten holdt jem nod rtt obsl'rn-re Yandloggell. :i

(:-le nedenfor ). :Mnn ti.relle nu. Illed j p\'lllige Allhold, for at
lwld e 'l'ouget og Apparatet. st rnkt. sta dig under samllle
h. ms, SOIll da Skmbell kast edl's o\'erbor d. N anI' 2UU, :IU(J

eller -10U F ame, efte r den milldr e eUer st01Te D ybtle, var
udtirede, standsedes atter, 'l'ohget haledes "ed Hjmlp nf
R ousen og Stje r te n ind til Hakkebrrottet, og del' paasattes
ell Trrot&TS ved Hjrelp af Skibmandsgarnsurring, agtenfor
K onsen. Del' sattes' atter i Gang med salllme Kurs og
Fart , og man sejlede ud den hell' Touglrengde, del' ansaaes
fOl'l1oden, nemlig mind st del. dobbelte af Dybden og for

mindre Dybder mere.

st ruct iou to th e sounding-block. 'l'he shcuf, which was
solid. had a diameter of I foot ~I j ~ inch es aIII I a thickness
of li inch es : till' depth of till' groon' was :I inch es. 'r ill'
accumul at or usi«] for till' lln'(l gl' luuur - 011 the starboard
side - ill P peudaui, th e upper l'ud of which was secur ed to
tlu- mninmast abovo t i ll' riggi ll!!. Fig. 1-1 re presen ts this
acc umulato r as it lnuur suspended iu the sta rboard shrouds
wlu-n 1I0t ill USI'.

TIll' dn'dgl' a III I tlu- t rawl \\"( 'l'l ' got rl':\(l," on tho
uftor-deck , bl't\\"l'l'u till' compnu iou- hntchwnv to tlu:
cnhins and t i ll ' hnt chwav alllugsid l' ot' tlu - 1'1'1'1 (.Figs.
1. :!. .uul l -I). 'I'b« drl'dgl'-rllp". \\"hic h at Olll' l'ud hnd n
th iiuhlc :tlld shackl«. W:IS ro\"( ' tro iu t ill' ' Iockl' \'s (f"ig :! h)
ill which it. lay coiled nb.ut thl ' flll·I '-IIl:lSt".. tluouul: n snatch­
block Oil the mast (Fig', :!()). C: Il'1' il,d from tlu-uc« un'l' tl i«
roof of tlu- ro undhouse .uul tl ll'llllgll till' snatc h-block lIt't.III'
nccumul ntor. and th ou SII:l el;lI,d tn till' crow-foot 01 t.hl'
dn'dgl' 01' trnwl . Hl'lwl'l'll 1111 ' t1 n 'dging-hlock and t.Ill'
dl'l'dgl' (01' trawl ) a th imlil« of liuuum vita -, witl: a lizard.
was sliplH'd on to tlu- dr, 'dgl'.I'Upl'. 'I'h« accumul ator was
trice d lip uurh-r 1111' st:lrllll:lI'll iuniu v.m l-nru i by nu-u.ns of
a gtllltackk purch nso, tIll' yal'd 11I 'ing triuuuod so as to
br ing tIll' acc lIllIul:tlur uI·arl.\' ahn'asl uf the sOlllllling"-hr idgl'
(Figs. I and :!U), .As t.hl' d .l':iiu. in\\" :mls as ,i'l'll ns do\\"n­
\\" iml s. to \\" hich illI' y:lI'll \\"as l'xposl'd \\"lt l'n dt'l'dgin g,
llIight he \"t 'r ,\" consid"l'abll'. it \\"as SPCUrl'll. not only
by braCl'S. lifts. :lI\d tI'USSI 'S. hut abu. on tlll' sta rboard
sidt' . bY:l purchase. as:\ pt'l'\"l'ntt' I'-litl. :lllll OIl tIll' port si(h' .
b,\" a rolling·-tilCkll'. as 'shO\\"I\ in Fig, 1-!.

J) /'I'd,l/ill,l/ (/wl T l'll wlill,/I /1'11 111 I/I/ ~ .; Fl1ri ll ,/I /'II ,"

Both operations \\"t 'l'l' cllIlllnck d \'1'1',\" lIIuch aIikl', \VI'
sha ll. ho\\'1' \'pr . fol' tIll' sake of pl'l'spicuity, dl'sCI'illl' our
llIod" of \\"orkinp: l':lch uf th,' t \\" o insll' lI l11 l'nts.

lI"or!.'ill,l1 1!lI' f)/'I'I!,II" . - \\'1' sl" :IIIII,d full spl'l'd alll':I<I,
witlt till' wind :l littl l' IIU oUI' st:ll'bo:ll'd how. So soon as
thl' \" l'ssl'l had got surticil'nt 11l ':IlI \\" a,\". t ill' ellginl' was stop­
pl'(\. t ill' dn 'dgl' l itlt 'd by halld 0 \"1'1' thl' m iling allLI dl'Op­
1ll't1 into till ' .SI':1. ;\ t thl' fon 'lIIast. a lIIan with th ick
11'a thl'1' gIO\'('s stood r" :ldy to p:I Y out th e dl'l'dgl'-I'UIIl ',
which anotlll'l' l\l'p t ch'a1' witll a Italldsp ikl' as it rail out
frOIll t hl' coil i ll t hl' jock,'1' ()II t ill' dr edgl' I'nt l'rill g tl ll\
watl'1'. t he word was illlllll'd iatt,ly !!i\'l'n to \'( ~er, wlwn tlw
payin,g' out cOlllu II 'ncl'd . - slo\\"ly, ho\\",'\·pr. to make sure
that all wns ri!!11 t. So soon :IS tit" dr,'dgl' was cll'ar of' th e
pr oJIl·lh'1', t he \"l'ssl' l :l!!:li n \\'l'lIt :dll'ad. stl' :lInillg- at n ulliform
ratl ' of of kllots, \\'hich t Ill' "lIgilll'I'1' \\"as ellabll'd to kl'lJp
up hy fl'l'llul'nt ref'I'l'l'IlCI' to till' \\": iI:l'r-Iog (SI'I' below).
Ml'mmhilp, w(' kl'pt st padiJ,\" \'1"'l'in.g·, \\'IIilp taking" cal'l', by
f'r l'qu put holdin g Oi l to tllp 1'0 pp. th :I I tl ll\ Jlm g-th I'lIn out
shoulu be pruplJrly ta ut, alld sb,e l'illg tlll\ course giveu to
th e ship when tIll' dr edge was put 0\'1'1'. After pa.ying out,
accoruing to depth, 200, Bun, 01' 4 1)( 1 fathoms, we aga.in
stopped,hauleu in the rope to the talfrail by mean s of th e
lil'.ard au t! thim ble, and fastmlCu, below th e la.tter , with
spun-yarn, a wooden toggle to th e rope, . Starting again
(same cour se alld speed), we next ran out th e whole
length of rop e deem ed necessary for the operation l -



Farten stan dsedes. Med Stjerten haledes Skrnbetou­
get atter ind til H akkebrrettet og holdtes ind e rued Bugten
afen Ende. · 'I'il Stjerten i Pukkenholtskouseu fastgjordes
en efter D ybd en nfpasset Va-gt, hvortil brugt es 3 eller -!~

til de stone Dybder G af Bailli e-Mask inens Lodder, del'
vejede 27 Kilogr. (05 Pd.j liver, Man slap 'I'ampen af
Enden, vreltede V regten o,.erbord. og .deune lob da med
Kousen nedover langs 'I'ouget, indtil den standsedes af den
paasatte 'I'rreteers. Dette kunde foles , nanr man holdt
Haanden paa 'I'ouget,

Skibet lna nu stille , medeus L odder og Skrabe sank.
Vi regnede, efter flere Forsog, at der behovedes 12.Minut­
ter for at Skraben skulde synk e 100 F avue, Skrabens

. (eller rettere 'I'rawlens) og Loddernes Syukning er anskue-
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not less than double the depth, nay for smaller ' depths

even more.
The engine was now stopp ed, after which we hauled

in th e dredge-rope, as before, to the taflrail , and kept it
up in a bight of rope's end. 'W ith the lizard was th en
mad e fast to the wooden thimble n weight proportioned to
th e depth, consisting of 3 or 4. and for the deep est dr edg­
inas of as many as G of the sinker s of the Baillie sound-/:' , .
ing-machiue, weighing each 55 pounds. ,Ve now, after let-
ting go the rope, tilted th e weight overboard, which spun
down along it till stopped by th e wooden toggle. The .shock
of its arrest was distinctly perc eptible to a person who had

his hand on the rope.
'I'h e vessel was now kept stat ionary , whil e . the

weight and the dr edge wer e sinking . After some expe­
ri ence. we calculated th e tim e required for th e dredge to
sink IOU fathoms, to be about 12 ininutes. Fig. 20 will

Fi g. 20.

liggjort i Fig', so. Den i F'igurcn nutngn« Dvbd« er 1(lOO
Favne, folgt·lig or Skib og 'I'rawl tegn rt i Iorstorret Maale­
stok. D e prikkode Linior visor Lodderuos, :-ikrnbetoughex­
ens og 'l'rnwlbonunens Bane under Synlmingl'lL under For­
udsretning nf, nt 'I'rawlon synker mod on Hn stighed, del' er
lidt mindro end den, hvormed Lodderne nterm er sig Bunden.
Idet Loddvru« nnar Bund. svn-ver endnu Tmwlen i Yandet,
og det sidsto Stykke nf den s B an e vil \'[('1'(' nresten loch-et.
Erfaring visto, at 'I'rnwl og Skra be mod den brugte Frem­
gangsmande i R egelen udeu Y nnskelighe d kom i rigtig
Stilling pna Bunden. Er Skrnbeus ('I' r awlens) :-iynken meget
langsonnuore end Loddernes, vil den falde lodret ned pan
Bunden med sin tunge Ende foran. Er derimod dens Syn-

give an idea. of th e descent of th e dredge, 01' ra.ther of th e
t rawl. 'The supposed depth in th e diagram bein g 13UU
fath oms, the vessel and th e trawl are of course on 11, much
larger scale. 'Tlw dotted lin es r epresent the lin es of dp­
scent of the weight, th e shackle . the dredge-rolw, and
th e beam of the trawl, - assuming the trawl to sink more
slowly th an the weight. When th e weight st r ikes th e bot­
tom , th e trawl has st ill some distance to travel, an d tile
last part of its lin e of descent will be well-ni gh perpen­
dicular. ,Ve found th at, when worked in th e manner

.described above, both trawl and dredge could as a rule
without difficulty be mad e to r each the bottom in the ri ght
position. If the dr edge or trawl descend much more slowly '



r
r
Ij
'I

1\

il
I'
"

I,

I

. .

ken ligesaa hurtig som L odderues eller hurtigere, vil den

komm e ti l Bunds med en horizont al Co mpo nent i sin Be­

vregelse, hvilket vistnok vilde vrere det sikr este Middol til

at den bl ev klar under den folgende Bundskrnbni ng ,

Snnsnnrt Skraben an t oges at have naaet Buud. kaste­
des T ouget los for ud og Bugte n bragtes agte rover , lngdes
ind i Fodblokken (a, Fig. 2) i Agt erkn nt nf Hytten og

derpaa om Spiltapp ern e Olll Styrbord . saaledes SO lll F ig. 1
viser.

:Ul ed L 11 i :! og 2 Knobs Fnrt og sanuue Kurs som

t idligere ble v n u Skrabe n trukket he nover H nvbundvn. ide t

Vregten i Forhaand holdt de n fnrste D el af 'I'ouget ned,
saa at Draget blev lioriz ontalt eller nzosten horizontalt . og

Skrabemunden ikk e let loft ed es fr a B und ell , Under Skrn b­

niugen mnatt e man stadig hav e Opmrcrksomhedcn hcn vvnd t

pan Acoumulntoren. D ens U dvid else og pludsel ige 8alll­

meutrrekniug igj en anga v, naar Skr aben to g 'l' ag og ntt or

slap B un den , og selvfo lgelig angav den ogsan . naar SkraLl'n

satte sig fast. N aar Accumu lntoren i det te 'l' ilfn-lde ha n Il'

udvidet sig san meget , at man i den lav e Stilling, som

L oddoblokken in dto g, ikke vild e ha \' 0 mer e K ra ft pa n 'I' ou­

get, kommanderedes "F ir "! og M nskinist cn ved Iudhivniugs­

mnskinen ~ som fur dette 'l' ilfmldes Skyld nltid sto d klar.

r e\'ersel'cde l\I :1skinen og firClle uIl pa n. samm e T id som

Skibets .Fart standsede s. I R egelen fik man SkraLen los

yed at Ilire i1ll1 igj en paa Tonget, St od A ccumulatoren

stadig p n.a samme Mrerke, antYlle do dette som Oftl>st. at

Fm't en \'a r for stor, og at baade V regt og Skrabe slrebtes

gje nnem Vamlet h i af Bunden. For at ha w et Ya rsko,

naar Accumulatoren pludsel ig udYidede sig oyer den ti lbor­

lige Gr rends e, fastgjordes undertiden en Line med den ene

Ende i Acculllulat oren og med den nnden i D a lllJlpilwn.

del' saaledes peb, st rax Accumulatoren bh'\' for lang.

Skrabn ingen fortsat t es ofte indtil et Par 'l'imer~ forcnd

man beg)'ndt e Indhivninqen. Under denne \'llr F arten

sta ndset, og man lod Skibet drive t ilLage. I R egelen 1'01'1'­

gik I ndhimin gen hurti gere en d Skibet (h'ev, saa at T ouget

viste kl art ud i L re. I lllodsat F ald gik man rundt med

Farto.let: lagd e sig paa L re Side af 'l'ouget og dre\' da

. tilsidst over Skraben.

M ed ful d F art paa IndlIimingsmaskinen t og den ind

100 F ame i G it 7 M in utter. V ar Skraben meget tung,

maatte del' hi ves lan gsommere, E ft ersom T ouget kom ind ,

haledes det fra Spill et over H ytten for eft er og ble\' atter

opskudt klart i Bingen forud. Dette vaI' et meget anstrren-

. gende A rbej de, navnlig naur Indhimingen , som enke lte

Gange Tilfreldet, gik ud en St ands i 4 til 5 Timel',

Den n!)rs ke Nordhavsexpedition. C. ' 'Ville: App arn terue vg deres Brllg.
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than the weight, it will t:111 vorticnll y. with rho hl':lYY ·I'm1

for emost. If, on the othe r hand, its rat!' of descent Ill'

equal to .or exceed that of th e weights. it will. on rcnching

th e bottom, have a horizontal component in its motion,

- which is pretty sure to keep it fr om clogging du ring the
en suin g oper at ion,

So soon as the dredge. hy our ca lculat ion. had reach­

ed the bottom, the r OIll' was cast I)tl' forw ard, the bight

br ought aft. ro ve through th e leudiiur-block la. Fig. 2) on

tlIe aft er par t of tb l' l'1)UllllhIHI SI', and then passed round

ti ll' sta rboard dru ms. ns sho wn ill F ig. 1,

Stemniug :dl l':1I1 at tl u- ru t« of l . \l /:!, or :? knots. on

th e same course as bl'fol'l·. till' 11l'l·dgl' was pulled along till'

bottom. ti ll' ten sion of th« motion of tlu: Yl'881'1 not how­

ever ncti ug iuuuvdiu te lv U\ HHI it. hut dragging for ward till'

ir on sinkers , which hy tlu-ir gl'l'a t wl'ight sorv o t o keep t Ill'

d ir ect t raction hori zontul. ur nl'nrly su. ami thus prevent

tli « mouth of tl u- dn'dgl' from bl'ill;! 1'I'nd ily liftell UJl, In

dredging WI' liad to h l'JI our nttentiou constantlj: tixvd on
tl u- ncc um ululo r. . lis vxtv nsion .uul sudde n contrnctiou

was a sun ' sum that t lu- dl'l'd ;!1' ,,·as working proporly, mill

of course the nccumulntor a lsu to ld us wlu-n the Iln·dgc

had fouk«] t l i« bottom . A gl'l':lt a 1111 incronsing strn in upun

th e rOIH', pulling down tlu: blo ck .uul sl'riously st n· t ching

th l' acc ulllula to r . sho\YI'd thl' dl'l'dgl' tu hnn ' stuck t:1st. iu

which C:1SI' we ga r l' t ltl' 'Hmi to VI'I'I', and an assistant

pnginee r. \r ho alw ays stood rl'ndy li.l1' th:, t purpose, rcn'l'sl'II

ti ll' donh'~'- l'ngiu p allll l':lid out th l' rope, tIll' ship's

way. t oo, Ill'in g illlull'd i:\t ply dl':1I11'UI'd , B y hauling in

the rOlW we !,!l ~ n I'J'a lly succ"PIll'd ill I'xt ric ati ng th e dredge.
~ometi nll's . t hl' acculllulatur wuuld n 'main str d cl ll·d at

tllP sa ull' poillt. allll t ltis "'I,' :IS n 1'1l1p t'o1IlIII to iIlllic:ltl'

that thl' spl' l'd of tIll' \'l'sSI'I I\,: IS to o gl'l'at, both wl'i~'ht

ami dn ·dgl' IH'i llg d l'a g~l 'd t hl'ough till' wntl'l' cll':u ' of
th p hot tom, T o gin ' Ilotic l' or a ll,\' s \lIldell stl ·ptchill g of

t Ill' accumulator IJl''youd tl l(' sa rI' l illlit of I'xtemdou. we

hit 0 11 t hl' l'xpl'(lil'llt ur fastl 'lliug OUI' pud of a lilll'

to thp apparatus :lIld tIll' otlll'l' to th l' stl'am-wl!isth., which

ill tl l:lt casp would sou lld ou thl' I'lastic bands ruun ing out

t oo far ,

DI'l~dging fr om ti ll' " Yrll'illgl'll" was frequently carril'u

on for a couple of hoUl's 1)\'1'01' (' lW(/I 'ill,l/ ill , Duriug th e

latter ope ration th l' n'ssnl driftl'd bl'fol'l ' tIll' wiild. 'l'he rope
being in t he maj ori ty of cas('s h rou ght ill at fI ratl> l'xceed­

ing the drift of th e shi p. poin t l'd Il'(,w:l1'(1., If 1I0t~ WI'

stea med t hl' n'ssel r oulll!. to gl't t ill' rop e to windward
);'

and drift 0 \'('1' th e drpdgl',

,Vork illg fit full Spl'PI!. thl' dOll kl'y-l'ugill l' hrought ill

10U fathoms of uredge-rolJl' iu lj or 7 minutes. 'Vhell the

dredge had got a Yery heavy fr eight to bring up , we heaved

at a slower rate. A s the rope camp i n~ we hauled it from

the drum of the engine oyer the roof of the roundhouse,

and thenc(' forw ard into the lock er, where it was again

coil ed r eady for tIll' next op eration , This was v'ery fati­

guing work indeed , particularly whe n the engine, as was

n



N aar Lodderne kom op, haledes Bugten af Touget
ind til Loddebroen, hvor V eegten blev afstukken. Et godt
Mrerke paa, at Skraben havde van-et i Bund, var det, naar
Lodderne var overtrukne rued Bundler. N aar Skraben
kom op, ihukedes et Takkel fra Gaffelen, og med dette

.Ioftedes den ind over Agterdmkket.

Buaulskralniinq med Otier-Traui, Naar man havde
faaet denne klar ud i Soen, sna at Otterne skar ud og
N ettet slrcbtc klnrt efter, foregik Operationerne som med
Skrabe. Apparatet var imidlertid vanskeligt at fan. klart
til Buncls. Det' behovede en storre Hastighed under Skrab­
ningen, tog ikke meget af Bunden med og kom ikke sjrel­
den uklart op. Det brugtos derfor efterhaandenmindre
og blev det sidste Aar ganske fortrrengt af Bom-Trawlen,

Blllldskmblling med BOJ}/- Tmwl. .Fra .Agtcrdrekket
loftedes Born og l\Iejer ud over Rrekken vcd en .Jolle fra

Gaffelen. Donne .Tolle var fastgjurt mod en Twrs til en
Strop paa Midtcn af Bommen. Dette gjordes, medens Ski­
bet havde fuld Fart forever. Nanr Bommen var kommen
i den rette Stilling udenfor Rrekkcu, standsedes Maskinen,
Nettet kastedes ud, og man rykkode Tmrsen ud ved en
deri fastgjort Stjert, hvorefter Udfiriugen af Skrabetougct
begyndte.. De videre Manovrer var de samme sorn med
Skraben, kuu maatte Farton under Skrabningen vrere min­
dre, for at Trawlen skulde holdesig i Bund. En storro
Fnrt antoges at vrere hensigtsmrossig til at bnge Fish og
nnvendtes oftere en kortero 'fid efter den egentlige Bund­
skrabnings Afslutniug.

Naar Bomtrawlen kom op tuld nf Bundlcr i helo
sin nedro Del, maatto smregne Foranstaltninger til for at
fan den ind pan. Drokket, dols paa th-und af dens Lrongdo
dels paa Urund af dens Va'gt del' Yal' for stor til at dens
nedre Ende kundl' loftes ind metl Hnnllllmagt. Dell fyldte
Trawl hnnle Form af en 'frngt. In'is Spids var ndvidet til
en Kugle af ('n .:.\Il'ters (3 Fods) DiameteL I liette 'fil­
fmlde sloges ~tropp~r om sphp 'l'rawlnettet saa langt lll'de
som muligt, og i disse hukedl~s 'l'alje fea Gnffelen. ]\;(\ar
Trawlen llwd dellne vnr loftet sanvidt at Inm den neder~te

kugleformedl' Del vnT i V nndl't, fire des ned under denne
en "Indretning". bestnal'lll1l' af en tyk .Jernring, indvendig
udforet ll1l'd et I1wget st;J'rkt 'foUgllPt og som hang i 3
Ender, i hvilke man haletle ombord under Ind10ftningen.
Denne Sikkerlll'dsindretning, hvis Hensigt mermest vaT at
forhindre, at Trawlnettets nedre Ende skuldc reme, naar
den kom ud af Vandet, idet den bar en Del af Trawlnet­
tets V mgt, var til stor Betryggelse og Hjmlp ved at faa
Trawlen ombord. Det hmndte os ikke nog en Gang, at
Trawlen aabnede sig selv under Indholdets Tryk; men f0r
Indretningen kom i Brug, vovede vi ikke at hale 'l'rawlen
ombord, f0rend en stor Del af det fine Bundslam var
udslemmet ved Trawlens Svingninger i Vandet.
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often the case, had to be kept going for 4 01' 5 hours at

a: stretch.
On the weights coming up, the bight of the rope

was hauled in' to the sounding-bridge, where they were
severally detached. If covered with clay, it was a sure
sign that the dredge IIRd been at the bottom. 'When
the dredge appeared, we hooked a tackle on to it from
the gaff, by means of which the apparatus was got in on

the after-deck
TFmking the Oiter-Traui. - Once properly. in the

water, with the "otters" sheering out to either side, and
the bag behind horizontally extended as the instrument
was pulled along after the vessel. we worked the otter­
trawl precisely as the dredge. 'I'he apparatus \ya~, how­
ever, apt to foul before ronohing the bottom, greater speed
being requisite to work it; besides. it failed to secure a
sntisfactory sample of the bottom, and came up frequently
foul. Hence. on discovering these drawbacks, we came to
use it less: and on the last cruise it wns entirely super­

scded by the beam-trawl.
11 'orlcinq the Beam- Tmll'l. --- 'I'he ben III and runners

were hoisted over the railing of the after-deck by means
of :\ whip from thcjraff, secured with a toggle to a strap
on the middle of the beam, - the vessel steaming ahead
the while at full speed. :-)0 soon ns the beam had been
given the right position for letting go, the engine was
stopped, the bag pitched out, and the toggle pulled off'the
strap by means of a lanyard. to which it was attached.
This done, we began veering the rope. The remainder of
the operation was the same as with the dredge, saying the
speed, which we had to reduce l()~t the trawl should be
lifted oft' the bottom. For catching fish, some increase
in speed was presumed to be of advantage, and frequently
tried as a wind-up to tli« bottom-trawling.

If the beam-trawl came up with the whole of the
lower part filled with clay, special provision had to' be
made for getting it in, partly on account of its length. and
partly owing to its great weight, which would not admit
of lifting in the lower part by hand. \Vith the bag full
of clay or mud, the tra\\'l had the slwpe of n. conl', ex­
panded at thl' apex into a sphere, 3 feet in diameter. A
bight of rope was passed round the trawl-net as low down
as possible, and a purchase hooked on from the gaft'.
'fhen, after hauling up the appnratus till the only part
left in the water "'as the spherical extremity of the bag,
we lm\'ered under the la.tter a contrivance consisting. of a
thick iron ring, having the opening covered with strong
cord netting, and the shank firmly secured to 3 stout·
hempen ropes, by which the apparatus was lifted over.
'fhis . precautionary device, the main. ob.i~ct of which.
was to prevent the trawl-bag~ on its leaving the water,
from bltrsting at the bottom while partially snpporting
the net and its contents, proved a safe and most efficient
expedient for getting the instrument on board. On no
single occasion did the bag give way from the pressure of
its freight, whereas previous to our adoption of the con­
trivance, we had never dared to haul in the apparatus till
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I Begyud elsen fulgte vi den efter "Chnlleuger ' t-E xpe­
ditionen givne Anvisning med H ensyn til Mauovren, at
sejl e ud den hele 'I'ouglrengd e i L oo og lade Skraben trrek­
kes af Skibet, eftersorn dette dr ev for Vinden. D et er
ogsaa rim eligt, at denn e Maade maa benyttes, naar Skrab­
ningen ska l udfores fra store og fuldkrafts Skibe, SOIll ikke
kan gaa saa langsomt for Maskinen, som Skrabningen for­
dr er. D orso m der I ntet konuner ivejen, er det forsanvirlt
ligegyldi gt , hvilkeu V ej man m·lger. men i modsnt FaM
taber man ml'gpt baade i 'r id og Arbejd«, Nanr mnn
skraber under Gang mod Vinde n, kan man reguler e F m-ten
efter 0 11ske og standse en Stund, hvis man fr~'gt\'r for at
F nr ten liar loft et Skraben fra Bunden. Driver man i L re
af Skraben, bestemmes Far ten af Viud og Strom, og tror
man. det gaar for hurtigt , man man fire ud 'l'oug ti l Over­
floc!' hvilket senere ntter skal hall'S ind, Sa-t ter Skraben
sig fast, og man er til Luvnr t , behover man ikke at fire

mere cud nogle fan Favne, indtil Furten er .standset , og
kau dor efter st ra x begynde at hive ind, eftersom 'Skibet
dr iver ned mod Skrn ben, E l' man derim od i L a' , man der
fires ud en :Mfl'ngde 'l'oug, fm' man kommer pna l~ urs og
kan begynelE' at gaa op mod Skrahen,

At fan Skr aben los igjen, naur den har sat slg fnst,
knl'\'er oftc en bpsYffirl ig og Inngyari g Mano'\'l'r, e!pr dC's­
nden ikke alt id lykkes. :l\Ian maa hi\'e ind t il IH1.'stC'n op og
ned og del'l~fter soge ' at tnekke den los den inodsatte Vej
af den, nUll! skr abede, cla den gik ' sig filSt. Da nkjendt
Stnlln Oftl' kun \'oor e til st ede, nodes man gjel'lle t il at gjo re
munge ForsOI;. L ykk \,s disse ikke, staar det sidstc Middpl
tilb age, at kaste 'l' ouget til en Pullert, gaa foro\' l'r i 1\1a­
skinen mpd fnld K ra f~ og ente n rykke Skr alwn los eller
spnl'ngl' 'l'ou gpt,

D c,t forste AaI' forsogte yi et P ar Gauge at ffl' ste
Otter-'l' rawlen efter Skraben~ men dette \'iste sig ikke
yjdcre hensigtsmrossigt. Naar man skraber . er Farten saa
langsom, at Otter-'l'rawlen slreber h ngs BlUICIen SOIll en
Bu nclt L inegods, ~g sa:otter man F art paa, san at Ottem e
kan skja~re ud t il Siderne og holde 'l'raw-llllundingen a:tuen,
lofter Skraben sig fra Bunden og gaar med sine paahmngte
5mbere et kort" Sty kke forml 'l' rawlaabnin gen. De n \'il
saa lecles rill1eligYis bor tskr remme den Fisk~ del' muligens
ellel'S kuncle \'rere fallgen,

P aa Expeditionens R ejser faldt del' naturlig\'is adskil­
lige ll1islykkede R ast med Skrabe og Trawl. Det hrondte,
at Apparatet ' ikke kom i Bund~ ,at det bley itureyet i Bun- ·
den eller satte sig fast , at Skrabetouget s}Jrang und er Ind- ;1

a considerable portion of till' finest mud had lu-en wnslu-d
out , by allowing the trawl-bag to swing bnokwnrds and for­
ward s in th e water.

Dredging from th e ..Yliriu gl'u" was carried on at
first in th e way adopted on till' "Challpngpr" Expedition ­
viz. by paying out to loward the dui' .unount of rop C'. tlio
dr edge being th en pull ed along h~' th e c1rift of the vessel .
Thi s is perhaps till' only feasible method in dr edging or trawling
from large' ships of full llOWl'l'. which cannot reduco their
speed to th o rate ]'('qu il'l'cl 1'01' such oporntions, '1'1'111'. if
all gOl:S \\'l·l!. it. is upon tlu- whnk- innuntorinl which way
is svloctvd : hut.. should. on tlu- otln-r luuul, a mishnp OCCUI'.
a serious loss nf ti nu- mul labour will inovitnhlv result.
[)1'l'c1gillg lu-ad to wind. tlu- slll'l'd of :\ stounu-r may Ill'
l'l'gulatl'c1 at plousuu -, .uu] lu-r \ray inunodintoly ch'ach'w 'cl
should tl u-r« lu- I'I':\SOU to bplil'r l' t Ill' dl'l·dg\' is oIl' thp
bottom, \\"hl'n driftiug to Il'pw;\1'(1 of th« cll'pdgc' , tlio
slll·pd will bp dl'pl'lll!t'Ut Oil t lu- wiud :11\(1 till' force and
direct ion of currents. mul if too high. nu vxtrn amount of
ropp has to hp \"(·P]'('c l. whicl' . or cnUI'SI· . must nftr-rwnnls
be hnuh«l in again, :-;llllulc1 tlu: c1n ·c1g1· foul with th« ship
to wiudwnrd, only :\ fl'w 1:lthn llls will harp to lip y\,p!'\,c1
lwfol'C' stoppiug thl' pllgiul', aftl' 1' " 'h ieh thll Ill'arin g iu may
he at oucp COl llllll'UCl·11. b,ppillg P:\Cl ' " ith tIll' ship as sIll'
drifts clown Ul lll1l tIll' c1n 'c1g1' , ()n t ill' nt!\(\1' h:lllcl. thp ship
beillg to Ipl'w:ml. a \"('I'y eOllsidl'l'ahll' quantity nf ropp will
hare to Ill' \'l'l'l'pcl hpl'on' shl' call hp bl'ought Ill'ad to wincl
and stc'alll up to th l' tIn·c1 g1·,

'1'0' extr icat p thp c1 1'l'dgl' whl'lI j;llnml'cl fast at th l'
hottOlll, is fl'l'q\\('lltly a \"('!'y c1 iffi cult matt C'r. ill\'oh'ing houl's
of lIul'l'mitt ing pxp·l'tion. llot always accolllpani\'ll hy a suc­
cpssful l'l'sult. '1'111' rop e' mllst bp ho\'(' ill till uparly right
lip :llld cl own, attc'l\Ipt bl'illg llladl' to l'xtricate tIll' cirl'clgc'
by haulilll!" in a c1 in ·ctinu contl'al'Y to that iu which it
was mO\' illg whl'n till' mishaJl occu1Tf'd. Mon·O\'l'\'. tlll'
acti cm of unkuowll CU1TI'llts will. by cOlllplicating thl' px·
Jl PCli l'llts acl optt·c1 , ofk ll protl'act this l:dlO riolls work, ::4houlcl
l'ach ill t Ul'll fail. thl'rl' is llothillg fol' it hut to nmh "fast
tIll' 1'0]11 ' to a hollanl 111 ':\(1. :lIld t itI'll. ste'alllillg full spl'l'cl
:dll'nt!, l'it ll('1' I'n 'l' tlI(· cln·t!gl · hy slI('('r f()J'Cc! 01' hn'al,
till' 1'Opl'.

Oil tIll' hrst CrlllSl' of till' Expl·ditioll, by way of I'X·
per illll'nt. Wl' sOllwtillll'S lll: U!t ' fast thl' otter-tra wl Iwhind
th e drC'dgc', an e! workpt! hotll tOl!"l' tltl'!'; but tlIis arrangp­
ment was not fO lllld to allSWl'I', \\' ith amply suffici i.'11 t
heachl'a,l' for drc'dgillg, t lw ottl' r -tr:1\1"1 will dra g along'
tlw hottom lih a Ill'ap of conla~'I': and if. on tlw otlwr
hand, th l' spC'('(1 bp incrl·aSl'l1. to makl' till' otters divl'rW'
and kl'(']I tltl' JIlollth of till' trawl 0 1'1'11. the dr rd ge, with its
hempen ta ngle·s, will be liftc'd oH' till' hottolll allll 1110\,('

along a shor t distance' in front of thl' trawl·bag, scar ing
away pr obably many animals: in particular fishes, that
might othen \'ise be captur pd.

Not e\·ery cast of tIll' dr edge and trawl was, of cours e.
successful. Sometim es, th e apparatus would foil to reach
th e bottom, 0 1' if there get hroken, or jammed between
rocks 01' stones ; then aga.in , we had the ' dredge-rope part.

(j . "



hivningen, at Skrabeposen eller 'I'rawlnettet lagde sig foran .
Aa bningen og tilstoppede denne. De t ierste Aa r brugt es
mest Skrabe, hvort il tildels det uh eldige Vejr VlU' Grunden,
.enkelte Gange Otter trawl og sjrelden Bomtra wl. Det andet
Aar k om Bomtrawlcn i Bruc ved Siden af Skrabe, medens
Ottertrawlen heller ikke sjrelden beuyttedes , Det trcdje Aar
var Bomtrawl en vort Hovcdapparat, som da var forsynet
med alle de ove nfor nrevnte F orb edringer, og brngtes over~

alt , selv paa xle storste Dybder, hv or Bunden var j evn og
bled. Paa ujevn og haard Bun d fik Skraben "in Anven­
delse, hvorimod Ottertrawlen ikke blev benyttet.

Naar Skraben eller 'I'rawlcu va r konunet ombord , be­
gyndtc Zoologernes og rleres Assisrenters ArLcjde. For
Apparatcmc kom ombo rd, fyldres to store Baljer agterud
'med :3ova nd ved Hj elp af D oukeyen (cm Hj relpepnmpe i
Maskinen). . 'I'il :3igtning af dot optagllc Bundmat erial brug­
tes et Sret runde ~igter, hv ert licsta aend e af 3 snadanne,
den ene staaende inde i den an den . D en un derste :3igt
havde en Diam eter af O.'"3G5 ( t F od :2 'I'om.), den mellemste
af 0.'"33 (1 F ud t Tom.) og ckn ovcrst e at' 0.'"284 (H 'I'om.)
Paa allc 3 var Kantens Hojde u.lllu87 (3 1 / ;\ T om.) Ma­
ske rne var dan ncde ai ': Kobbert rnude og Aabningcn mellem
dem var paa den nedcrst e ~igt u.mlll;3 til O.mIll5, paa den
mellemste 1.""/1 1) og paa den overstc 2./111/1 (1 Linie). Sig tcrne
var fors yn ede mod opsraaondo Haandtag paa begge Sirler,

Naur ~krabcn kom oiubord, nf'kuppcdos for,;t ,Svabcrne
og "dereltel' blev dennre t nod pan Dtekkct, Sommen i
Seekken blev opsp rrett et paa begge Sirler, og den losnedes
ligeledes fm .Iernrnnuucu paa .lcu Side, som laa op. Srek ­
ken" Overdel toge,; at~ og l llllllOldet Inn afd,ckket Id art til
at tages lllHle r B ehandlin g. F i:<kc', St ene og ston e Gj cn­
stan de IIlltoge,; :-t ra x til Opbevaring og mCl'l llcrc Bc:-tem­
melse. Med ell 0 :-L', hvis BUllll " ar af .Jletal net, toges at'
As sistent erne cn Po r tion af Dnn cl l11aterialet 01' i den o\' er ste
af et ~ret Sigter. Dett e s,cllkL·t1es ned i Van cl ct i en at'
BaUerne, Sig tern e hcn-egedcs op og ned, frem og' tilbage,
indtil "det tin e Slam vai· udslelllllwt. hvorl'aa :d le Sig ters

. !mlholcl un der :-ogt es af samtlige Zoologer . ~aar ~kl'abe-

srek ke ns hell' Inrl hold part denne .Jlaal1e va r und er sogt ,
skylledes :3rek ke n ren lIled en Vancb traale fra Do nkeyen
og gjOl'des klm' til senere Bmg. ~vabernes I ndh old udtoges
af "Zoologern e, et Arbej de, !n-ur til del' i de fieste Tilfreide
maatte benyttes ~ax. Af saada nn c hav des ct ;;t01'1'e Antal i
Reserve.

. 'l' rawlens Indhold at' Bundmatel'iale t0mt es paa D rek­
ket derved, at man loste op ~ammensn0ringen i Enden af
Bunden. "

Den Tid , som en Bundskmbning lager, el' vresentlig
afbrengig af Dybden, forude n na turligvis af den Tid, hvori
den egentlige Bundskrl\bning for egaar. En Statistik hel'over, .
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when heaving.in the gear, and the bag of th e dredge or
trawl was apt at tim es to twist round and clog the mouth
of the instrument. On the first cr uise, in 187 G, partly be­
cause of the boisterous weather, we mad e chief use of the
dredge, working th e ott er-t rawl occas iona lly; the beam -trawl
was seldom sent down. On the second cr uise, both the
beam- trawl awl the dredge wer e in constant use, an d we
also worked .the ott er -trawl with comparative frcque nce,
On the third and last cr uise, th e beam-trawl, with the vari- .
ous modifications before described, had come to be our
principal apparatus; inde ed, wc used it exclusive ly in every
locali ty, even at tlie greatef't de pt hs, on a smooth an d soft bot­
tom. " There the bottom was bard and I'Irg'ged, we had
recourse to the dredge. . Of the otter-trawl, no use what ever
was made in 1878.

So soon .as t he dredge or trawl was hauled on deck,
our natnra lists and their assistants set to work. Shortly
be fore the apparatus wa s got in, two large tubs on th e
the aft er-deck were tilled with sea-water by . means of
the steam-pump.. F or ;;ift ing th e con tents at the bag, we
had a set of ;3 sieves, fitt ing fre ely onc within the other
The th ird 0 1' bo ttom sieve had a diameter of 1 foot 2 inches;
the second of 1 foot 1 inch ; and th e first of 11 i l~che:;.

The rleptli was the sam e in each - 3 1{ :; inches. These
sieves wer e mudo of copper wire, the bottom sieve wi th 0.02
inch meshes, the second ,with 0.075 inch ' meshes, and th e
firs t with 0.1 inch meshes., Each sieve was provided with
a pail' of ver tical iron handl es.

H aving hauled th e dredge over the railing, th e first
thing we did was to cut oft' the hemp en tangles, and
then lower the apparatus on deck. After ripping open
the seam of the hag, the netti ng, on the side lying up,
was detached h am the frame, and the top part of the bag
removed, tlms expo sing the content~. F islles, "tOil cs, and
all larger bodies were at once laid as ide, to be stor ed for
subsequent examination. ' Vith a ladle having t he botto m
ot' brass wire netting, th e assistants transferred to the top
sieve part of the sample of the bott om brought Hp i)l the
appnratlls. The set of sieves were then moved gently Hp
and down - ti'om side to side - in onc of the tubs of wat cr,
till the fine mu d or ooze had pasRc<1 through each, after
which th e three naturalist" carefully examined the sieves
in :;uccession. , Vhen the ,,,hole conte nts of the dredge
or trawl had been sifted am( examined, the bag of t he
apparatus was thoroughly rinsed, by directing on to it
a j et of wat er fro m the steam-pu mp, and then put by
ready for use. The cl elieate organisms brought up on th e
hempen tan gles had I\lo,;tly to be clipped O\lt wi th sllort
scissors, of which there was an ample supply.

For emptying the trawl,. wc had a eontl 'ivance by
mean s of which the bottom of the bao' was macle to unlace.

" 0 .

and the contents could thus be deposited on deck without
inverting the apparatus,

The time occupied in a dredgi ng is mainly deilend ent

I
on the depth , but of COlll'se· to a conside rable extent also

i· on the length of the interval devoted to working the in-

'. '~ .. :



udregn et nf Skibsjournalens Opgaver over Klokkeslettet, da
Skrab e (Trawl) bl ev sat ud. da iL oddernc blev slupne, da
man begyndte Bundskrabuingen , da den endte , og Indli iv­
ningen begyndte, og da Skrnben ~'I'rawlen) kom op igjen,
viser, at en Skrabning pa n 100 F avn es Dyb gjenne msuit lig
to g P h Time, paa oUO Favnes Dyb -!1;.1 Time. pan. 100U
Fames Dyb 71 /3 Time, paa isoo Fnvnes Dyb lU l; :! 'I'iiu e.
Eller, udtrykt ved en 'I'ilnrermelsesform el, knn man sige, at
Tiden for en Bundskrabning =

1.0 + (Dybd en -100 F\',) (J.(io-! Timer.
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str ument when down. Reforouco to th e ship's logbook, in
~vhich were recorded till' dl'tails of I'vl'ry opvration. coni­
prising the moment at which till' dl'l·dgl' \.0 1' trawl) was
put over. th at at which th e siukers wor« let go, till' actual .
dr edging ~vas commenced and term innt ed. wlu-n till' heaving

. in began , and when th e apparatus W:IS hauled on deck, ­
shows th e average 'ti me to have hevn as follows: ,- At a
depth of 1UU fat homs, 1 hour 3u miu. : at a depth of fJuU
fathoms. -! hours ilU min . : at a lh'pth of WIll) fathoms. 7

hours 2U min. : and at :1 d"pth of l:lllll fathom s. IU hours
3U min . 0 1'. l':q n'l'SSl't1 hy all npproximnt« formula. the
t ime roquin-d for :l lln'll!! ill!!' =

Dcnn o Forme! giver for en .Dybrlc af 2UOU F avnc
en 'J id af 1-! 'I'imer, Forrest en kundo 'I'id cn for en
Bundskrabning pa a en ' vis ' D ybde Vfen' t emm elig for­
skjelli g. efte rsom Manovren gik mere eller mindro heldi g.
Vnr 'I' rawlen ineget tUll~ f. ~x. , mnntte del' hives lnngsom­
more ind. I 187 8, da 'I'rawlen most var i Brug. vnrode
gjerne selv e Skrabningeu lrenge re end t idligere (2 'rimer
mod 1l (:! 'rime), og 'I'rawlen \"ar' ofto meget t ung . D et
visor sig ' nf vor Stat ist ik ogsaa, at Vn rig heden af den hell'
Op eration gjennemsnit lig i 1878 var st on e end i 1877 .

O/'cljl((( lellet, F or uden ,de ovenfor bcskrevue F nngst­
ri-dsknbel' br ugtes ogsaa meget hyppigt nf Prof. ~ars et
Overtlad cnet, som bestod nf en omtrent 1 Meter (3 F od)
bug 'P ose af nu Kalllmcrdng, spids i den P Ill' En<le. og
:Hlben i den anden, del' var fmstet til en Ring af Messing­
traad. Til denne blev fastgjort i HiuH3fod en smnJdwr
L ine. N aar del' vcd Ankomsten t il en Arbejdsstation blev
kumuutuderet "Sagte", udkastedes Xl'ttet . og <let slmute
eft er Skibet under den aftagende Fart. Under t iden blev
det ogsaa blot ka stet ud fr a Far tojet under St illeligge n og
str ax indhalet , '

Navigering.

, 'L'il E xp editionen var an skaffet et A<lU1iralitets-Kolllpas
frn England. D ets Plads vur, som tidliger l' anfor t , strax
fore nfor B estiklilgal:et paa H ytten (F ig. 2 c). D ets DCl'ia­
tioll bestemtes ved Svillgning aJ Skibet, i 1876 i Huso, i
l i:l77 i Huso, ved R ost og i Ve stfjorden , i 187i:l i' B er gen ,
paa Kysten af 0st-Finmarken nmr Vardo, udenfor Soroen
re d H alllmerfest, paa I shavet vestenfor B eeren Eiland,
under B eer en Eiland, under Spidsb~rgens Sydk ap , under
Gronl andsisen paa 761(2 Grads Bredde. Observationerne
blev be~'egnede efter Archibald Smiths Methode strax efter,
at de var tagne, og Resultaterne anvendte til B estemlllelse
at' Kursen. De benyttede Vffir dier af Misvisningen to ges
af de norske, britiske og danske E?okarter, nnar l\li svisnin­
gen ikke var bestemt ved wir e egne Obs ervationer.

•
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I. :) + ~th t' lh' pth - Il lt I fathoms) O.li:)-! hours.

For 2UllU fathoms. this rO)'IIl111:l will g"in' I-t- hours.
Mcnnwhilo, t ill' tiuu- a drl'd !!illg would occuJlY at allY
given depth . W:lS tound to vurv uut a littl e according
to the g,Tl'atl'r or Il'SS SlWCl'SS att .-uding the opl'r:l­
tiou , AI\d more over. if till' trawl had got, all exceptio­
unlly IIPary frl'i!,!ht t ill' rntv of lu-nvinu in had 'to h« n·dUCt·11.
In 187H, when chief USI' \\,:IS mad,· of tho honm-trawl. w«

as a rul e kept tlu- appnrn tus 1001 g"I'r :I t th e bottom than
on the two \ll'l'l'l'di ng" cr uises. a lld it oftell cumo up very
hl':lry, It apJlI·a rs . too . from th « l'ntl'i l'S in till' log-hook.
th at t ill' an '!'a!!l' duruti on 01':1 e:lst of th l' trawl in 187H was
gn ':1tor t linn ill 1H77,

11w Tow-Set. -- :\ muuu till' :lppal'a tus for pro socut­
ing zoological work W:I S a to\\' - or surfa ce-ne t, of which
Professor Snrs mad e fl'l'l/nput uSl"lt cousist l'(l of a coni­
cal muslill hag, ;; fpl't dl'I'P, attac]ll·d to a stuut br:Iss rill!!,
which. uy meau s of a cro w-foot, W:lS mad e fast to a lin e
of suit able thickness, :-Jhortly hefore uur alTival at an
ousen ing-sta tio n, after t lw ship's wa)' had been de:ull'llell,
Professor ~ars cast ont tlw tOW-I wt . which W:IS pulled
along after th e \'I'ssl'l till she stuPIIl·(1. SouwtilllllS, Iw
m,erely threw it ore I' ami hauled it in when there was no
way on the ship,

Navigating the Ship,

~J\.n Admiralty-cUlllp:lSS had ueen procured fr om Eng­
land for th e EXjlc(lition , Its pla ce, as previously stated,
was just forwa rd of th e c1mrt-ro olll· cm the roundhous e.
'rhe deviati on of th e instl'lunent Wl~ detprmined uy swing­
in'g th e ship: - in 187G at Hnsrl; in IK77 at HUSf:l: at Host,
:lnd in the Vesttjord; in 1878 at Bm'g (m, off' the coast of
East Fillmark ~near V :m!rl), oft· Sm'lJlHl (nea r H:unmerfest),
in th e Arctic Ucean (west of lleerell Eiland), oft' South
Cape, Spitzberg ell, and oft' th e Greenland ice-barrier, in
Iat. 76° 30' N. Immediately on being .taken , the observa­
tions were computed by Archiuflld l-; mith's method, and
the results employed for shaping th e ship's course. 'L'he
variat ion was tak en trOlil the N orw egian , British, or Danish
charts, when not previously determined uy our own obser­

vations.

"

.l, .

, : . ;.- ••• • J



..

46

I 1876 anvendtes, foruden den almindelige Log med
Flyndre og Line, ogsaa Masseys Patentlog. Denne viste
sig ikke synderlig hensigtsmressig paa Grund af de hyppige

. Standsninger, og et Par Exemplarer gik i Skruen og tab­
tes, Del' savnedes ogsaa god Lejlighed til at kontrollere
dens N ejagtighed. I 1877 indsattes den af Premierlieu­
tenant M. Peiersen arrangerede Vandlog, hvis Anordning

On the first cruise, in 1876, we used Massey's patent
log, as well as the common log with logchips and line.
The first instrument, however, did not answer well, owing
to the frequent stoppages; and on' one or two occasions
it fouled the screw, and was lost, Moreover, we had no
good opportunity whereby to test its accuracy. In 1877,
the "Voringen" was furnished with a water-log, the inven-
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Fig. ~1.

ombord i "Voringen" sees af Fig. 21, derviser et 'I'versnit
af "V eringeu" gjennem den ngterste Del af Maskinrummet,
seet forfra agterover. Vandloggen liar folgende Indretning.

Paa et bekvemt Sted i Maskinrunnuet bores et Hul
i Skibsbunden og fores med et 1 Toms R0r. Over dette
anbringes med Flens Reret b (se den lille Figur) saaledes,
at Aabningen i dette danner en Fortsrettelse af Hullet i
Bunden. Paa Midten af dette Ror er en konisk Kran og
omkring dets evre Ende er Skruegjeenger til Pakningsrin­
gen c. Gjennem Roret b og Hullet i Skibsbunden nedsrettes
Reret a saa langt, at den lille Aabning i dets nedre Ende,

tion of Lieutenant .M, Peiersen. .Fig. 21, representing a
transverse section of the after part of the engine-room. as
seen looking aft, shows the arrangement of the water-log
on board.

In some convenient spot in the engine-room, a hole
was bored in the ship's bottom to receive a one-inch metal
tube, having fixed on to its top end the flange of .the tube
b (see small Figure), in such manner that the bore of the
latter would form a continuation of the hole in the ship's
bottom. This tube had a conical stop-cock, and its upper
extremity screw-threads fitting into the gland c. The tube
a was passed through the tube b and the hole in the ship's



del' forovrigt er lukket, kommer omtrent U."'5 ~20 'I'ommer)
under Skibsbunden og viseude ret forefter, Denue Afstand

fandt vi var den hensigtsmressigsto, En mindre Afstand

brngte Hullet for mer det af Skibsbundon medsl.ebto Vand.

en stone Afstand ronnede for lIleget pna det fritstaaelllle

Ror under sterre Fart, Pakningsskruen (' tilskrues. Oven­
for c bor Roret a have en mindre Krnn d. Frn a's ovre
Ende gaar et tyndt Blyror til :-\tigproret .rI. del' har omtrent
111'''' (4: Tommers) Diameti.'r.. Dette man placercs midt­
skibs, vertikalt og saa lavt, at dets uedro Ende er godt

under laveste (nederste) Vandlmios .Plan. Det er forsvnet
med Blreude, for at ikke Vandet under Skibets Bem'u'else
slml pumpe i Roret. i dette ~tigeror er nnbragt en L F lr _

del'. fra hvilken del' !:mar en Snor over en Metnlrullo paa

'l'oppen af Roret, derfra over en anden Rulle paa Topppn

nf :-Ikalaen, og 'I'ampen er stukket gjenuem et lidot Blvlod,
der vandrer mellem to tyude Messingsta-nger langs Skalnon,

og som fa-stes til Snoren ved at man trykkor ind en liden

'I'rrekile nedenfra i det Hul, gjennem hvilket Snorcn er
trukket,

Under Skibets Fart foro vel' trykkPs Vandet op i Stige­

roret, og eftersom Flyderen komlller hojere. synker Loddet

langs 81m1aen. Saasnart Farten er bleven jem, staar Lod­

det uforandrpt paa samme Hojde paa 8kalaen, hvor Fartens
8tonelse da kan aflmses i et 0jeblik.

Vanclloggen er, som man ser, en speci,el Ann'ndp1se

af Pilaf's Rar. Kaldes den Hojde, hvortil Vandet stiger i

Stigeroret over det Ni\'eau, det indtager, naar Fartojet

Jigger stille, h, Skibets Hastighed 1', 'l'yngdens Acceleration
!f og er J1 en Coefficient. saa har man 1
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bottom. till thp small aportur« at its 10\\,('1' oud, which for

the rest was closed up. had heon mndo to project about

,20 inchos beneath till' bottom of the vessol. whilo pointing'
. straight forward. This \\'(, found. hy repented experiment,

to bp tli« right distance. If diminished. it would bri1~g the

aperture too near tlu: wntvr carried along hy adhesion to

tlu: ship's bottom: ruu] if incrcusoil. it would. with gl'l'atpr

SPPPI\' expose till'. projecting tube to a serious strain. 'I'he
gland (' hns now to lw screw.-d on. A little nbov« the
gland. tlH' tuh\' (( should ha \'1' :1 smaller stopcock d. From

tbp top of ({ a sll'lHI\'1' 1l'adl'n pipl' !Pd to tlH' upIH'r tuho
g. which luul a dinmotur of IH':lrl~' -! inclios, 'I'his tuh«
must be gil'l'n :I vvrt.icnl position .uuidships, and 1;11' enough

down to bring its 10\\'\'1' l'xtl'l'lllity \II'll helow th« 11'\'1'1 of

tli« lowl'st lO:llI water-line. It. \I':IS provided with a bliud,
to 11I'1'\'('nt tlH' water lrum pUlllpiug in t1I\' tuho hy ronson

of tlu: motion of tltl' I'l'SS\,!. In thi» uppl'r tube thoro W:lS

a tlont, from which a Iiu« p:lssl'd first over a hrnss 1'0111'1'

at th« top of tlu- tul»- .uul tlu-n OH'r :llIotlwi' at the top

of a gr:llIuutl'dsc:lll'. tll\' end of tlu- lino hoing rove through
a small london \\'\'ight thnt ph,\'('d :lg:linst tho scalp botwoon
two slender brass .'I'ods. :lud \\':lS iliadI' f:lst to tlw lilw hy

inserting from hl'1()\1' a SIlI:l1I \\'oodL'n \\'\'dge into tlw Opl'll­
ing through which tlw fOl'llwr paSSl'll.

)Iow, on tlH' ship IlIll\"ing :lhl':ld, till' wato1' will hp

forcl'd into thp UPIH'r tulH' and tll\' \I'l'ight dpscI'llll alollg

tbe scak as, tIll' tloat risl's. ~o soon as till' SIH'I~(1 has

bpcomp' uniform. tlH' \\'\'ight \\'ill kl'l'p stationary, at the

same point on thl' scalp. allll thl' rat\' llIay then he l'I~ad

off at a gl:111 Cl'.

The watL-r-log IS ohviously a sJH'cial :ulaptation of
Pifaf!'! tube., Ll't 11 IH' tltp Iwigltt to which the watl'1' in

the upper tubl' 1'isl's abo\'(' its 1p\'\'l w1H'n the ship is st:t­

tiona1',)'; I' tIll' sl)(,l'd of tlw \,pss\'l; .'/ tlw accelpra.tion of

gra \'it}'; :md ,M a coP1'lici\'nt, - wp shall tben ha\'p the
formula!

h h
t,:!.

1ll
'"2,1/

Coefticienten M har eiter Dubuats Forsog en ViCnli,

del' er stone end 1, men bliv~r mindre, naar Hastighedeme

blin·r storre. mIen dog at naa Enheden. Ved en Hastighed
I L ._

af 1."'8 pr, ::lekund fandtes .1.11 = 1.08. ,
Ved Yandloggen, saaledes SOI1l den er inch'ettpt af

Lieutenant Petprsen, er Coefficiente~l ,M sat lig 1. Rigtig­

IlPden eller Tilstnekkeligheden af denne Antagelse til ethwrt

praktisk Brug tilsos, selv paa lange Rejser, er godtgjort

ved den Am'endelse, Apparatet har hm·t paa .,Voringen"

under 1877 og 1878 Aars Expeditioner og under dens Gang

i Fragtfart paa 0stersoen og Spanien,. hvor lange Stnek­

ninger eruclsejlede uden Afbrydelse. Endvidere har det

salllme Resultat vist sig . af Vandloggens Anvendelse paa

Op10dningsdampskibet "Hansteen" hvert Aar siden 1875
og paa Korvetten "Nomen" paa et Togt til Vestindien.

! Brcsse, Cours de mecanique appliquee. Seconde partie, p. 3:1.'>.

'l'lw cOl'fli<iil'nt J[ h:ls. acconling to DublUtt, a value

greater than L which ducl'\':lsus howl'\,('1' with tlw incrpas­

ing \'elocities, though without r\)aching unity. 1"01' a velocity

o( 1.8'" pr. SPCOlHL the value of ill was found to 1)(' 1.08.
For tll(' water-log on Lil'utml:11lt P\i,tersen's construc­

tion, the copfliciellt M is put equal to 1. And this

is practically correct, l'\'ell for comparatively long voyages,

as, s1l0\\'n from pxpl'rience duri \'\'d on the cruises of the
ayr>ringen" in 1877 and 1H7H, :11 III on Iwr voyages in the

freight-trade to the Baltic :Illd to i':lpain, very considerable

distances having then ]wen 1'1111 at a stretch. Equally

favourable results have been obtained, too, by the use of

the water-log (since 1875) on board the Coast Survey

steamer "Hansteen." and on a cruise of the steam-corvette

"Nomen" to the \Vest Indies. Now, supposing the coef,.

! Bresse, Cours de mecanique appliquee. Seconde partic, p. ;n5.

'i,



Srettes Ooefficienten M lig 1, Kvartmilen lig 1/60 af en lEkva­
torsgrad og 9 lig 9.m81O (50 0 N. Br.), saa faar man den
falgende Tabel for Skalaens Inddeling..
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ficient M to equal I, a mile to equal 1/00 of an equatorial
degree, and 9 to equal· 9.81Om , (in lat. 50 0 K.), we have
the following series of figures for graduating the scale.'

Fart. Skala. Fart. Skala.

(Speed.) (Scale.) (Speed.) (Scale.)

K,;rtmil i T;oo''':1
~---'---T-- -

Meter. Norske Fod. ! Eng-. Fod. Kvartmil i Timeu. Meter. I Norske Fod. Eng, Fad.
I

(lJfilu all Ho"r.) I
(Miles an Hour.) (Met'"es.) ,(lJ!etres.) (Korw. Feet)

I
(Eng. Feet.) I (Korw. Feet.) (Hng. Feet.)

I !,

I
I

i I
•

I 0.014 0.043 0.044 7 0,663 2. I 14 2.116I

I 0.17 8
I

0.7 6 1 2-4982 0054 o. 172 7·5 I 2-427

2·5 0.085 0.27 0 I 0.27 8 8 0,866 2.76 I 2.84 2
I

3' 0.122 0:388

I

0-400 8·5 0.97 8 3. 117 3.209

3·5 0.166 05 29 0·544 9 1096 3·495 3·597
4

I.
0.2 17 0.69 0 0-7 I I 9·5 1.222 3.894 4.008

+5 0.274 0.874 I 0.899 10 1.354 4·314 4-44 1
I

5 0·338 1.079

I

1. 1'10 10·5 1-492 4.75 6

I
4.89 6

5·5 0-410 1.305 1.343 I I 1.63 8 5 220 5·373
6 0-487 I

1·599 11.5 1.79 0 5.706 5.8731.553
I

I

6·5
I

1.823 1.876 1'2 1 1.949 6.213 I
6·3950.57 2

I
,

! i

ViI man efterse, om Roret gjennem Bunden er i 01'­
den, strenges Kranen d, Pakningsstykket f afskrues, og Bly­
reret bojes noget til Side; man Iesner paa Pakningsringen
c, Reret a Ieftes op, indtil dets nedre Ende har passeret
Kranen paa Roret b, hvorefter denne afstrenges, og Reret
a kan Ioftes helt op og eftersees,

Ved Brngen at' Vandloggeu maa to 'I'iug haves i
Erindring: .
1) at Skalaens N ulpunkt eller rettcre Snorens Lrengde fra

Flydoren til Vregten, del' tjener til Visor paa Skalaen,
retter sig otter Skibets Dyhgnaende, 'og

2) Fejleu, del' fomnrsages vod stadig Krrengning.
Med Hensyn til det forste Punkt, reguleres dette

lettest dervcd, at man standser Skibets Fnrt, udtager 'I'rre­
kilen og flytter Loddct paa K ul. Det hell' kan udtores i
nogle Minutter. Ved de hyppige Stopninger, som Lodning
og Skrabning foranledigede, kunde vi pan Nordhavs-Expe:'
ditionen altid holde Vandloggen skarpt justeret. Paa Sejl­
skibe vil Forbruget ombord ikke saaledes forandre Dyb­
gaaendet, som paa Dampskibe, men man ber dog imellern
foretage et Par n0jagtige Logninger med den almindelige
Log og Uln-, for at kontrollere Vaudloggen og eventuelt
justere den paany.

1 'led 80" Bredde med g = 0."'1";\0 bliver Skalastregen for 1,2
Miles Fart 1.945 Meter, altsaa kun 4"'''' forskjellig fra 'I'abel­
lens. For (re mindre Hastigheder bliver Forskjellen forholds­
vis mindre,

To ascertain whether .the tube passing through the
ship's bottom be in order, the stopcock cl is turned back.
the gland f screwed off, and the leaden tube bent a little
aside ; then, after partially unscrewing the gland c, the
tube a is lifted up till its lower extremity is just clear of
the cock of the tube b. and when this too has been
turned, back. the tube Cl may be 'taken out and examined.

When using the water-log. two things must be borne
III mind, viz, -
1) That the position of zero on the graduated' scale, or

rather the length of the line from the float to the
weight which plays against the scale. is regulated by
the draught of the ship; and

2) The heeling error.
As regards the first source of error: the index is best

regulated by stopping the vessel, and then. after taking out
the wooden wedge, placing the weight at zero. This may
be done in a few minutes. With the frequent stoppages
involved in sounding and dredging on the North-Atlantic
Expedition, we could always manage to keep the water-log
accurately adjusted. In sailing-vessels the draught is not
of course as in steamers affected by the consumption of
coal: but now and then the speed should nevertheless be
closely determined with the common log as a means of
testing the results of the water-log, and. if necessary, of
adjusting that instrument anew.

I In lat, 80° N.,. where g = !I.R;IU "', the division on the scale
deuoting a speed of 12 knots will correspond to 1.\)4:'; "',

and thus exhibit a difference of only 4mm as compared with
the figures ill the Table. For less velocities, the difference
will be proportionally reduced.

. " ,I '.-
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Med Hensyn til ' det andet 'l \ mk t, Krrongningsfejlen,
da kommer denne i Betragtning kun veel sterre og stadig
Knengning. Slingringernes Virkning er nresten ganske
hrevet ved Hullets Tranghed og Blrenderen. Antages at
Stigeroret staar mielskibs og vertikalt, naar Skibet ligger
paa ret Kj01, og ssettes den lodrette Afstand fra Havniveau et
til det Punkt, om hvilket Fartejet drej er sig, naar det
begynder at krrenge, lig x, regn et positiv fra Havniveauet
nedud mod Kjelen, sarn t Krrengningsvinkelen i og den
under denne Krrengning paa Skalaen aflreste Fart o', saa
har man , idet de tidligere Beruevnelser h og v behold es:

-t9

The other source of error, viz, heeling', lllay bt' ig­
nored nltogether, save when th e heeling is both grcat and
continuous. The effect of rolling oil the wat er-log will, us a
rule, be almost wholly counteracted by the uarrowness of the
aperture of the tube, and by the blind. Supposing the
uppel ' tube, ,placed amidships, to have a vertical position
when the "hip is on an even keel. then , if X be the length
of the perp endi cular from th e level of the sea to the point
about which "he turns 011 hep:inlling' to heel, - nssuiued
positive from the level of tho sea towards the keel , ­
i the heeling-angle, and v' the spe ed, as rend oft' on the
scale with the vessel at that angh>, we have, hand 11

denoting as before, --

V'':!. 2g ( h + x
cos i - x)=

"2gh + '2gx
cos i

-2gx

_v2 + 2g~J.!._-cos_ ,D_
cos i

v~ + 2g:1.: (l r --e(l'; i )
cos 1

V' 2 cos i ~4g.'C sin 2 i
2

x, v og v' maa regnes i samme Enhed (Meter, Fod),
Tidsenh ed er Sekundet, 1 Kvartmil i Timen svarer til
0.5153 Meter pr. Sekund.

D en felgende Tabel giver en Oversigt over Resulta­
tern e efter elenne Formel. Den er beregnet for en Krreng­
ning i = 20'°, og efter Vrerdierne af x = 0, x = + 1m

og X = _lm•1

1 Vu-nlien af X ka u tin rles, naar man , krrenge r Fartojct, medcns
det Jigger st ille , og obsorverer Knengningsvinkolen i sumt
L reugdeu 0 af det S tykk e, Vandets Overllade har t1yttet sig
fra det oprindelige Niveau i R~1ret. Ligge1' Niveauet und er
Kneturningen hojere, det er over Nulpunktet (Loddet paa Tal
paa Sk alaen), er x positiv, ligger det lavere (Loddet ovenfor
Nulpunktet paa Skalaen), er x negati v. F ormelen er :

The value of x, ,v, and n' must be taken in the sume
unit of measure (metre, foot). The unit of time I~ a
second, On e mile an hour ' corresponds to O.b 153 metre
pI'. second.

The following Table gives the results obtained by this
formula, taking 20° as the angle of heel, and with the values

x = 0, x '= '+ 1rn, and x = -1m.1

I 'rho value ..I' :r. muy ho l'..uml h~' lwnliug' th e ship when
stutionury, and th en ..bsnrvimr the lIugll' ..I' heel i, l,ogulhor with
the distance 0 , th]'l)u/{h which th e water in the tuhe hUN moved
from itN originnl level. TI' the level in lu-uling be hif.('lwl·, i. e.
above zero (tho weight within the divisions of the scnlci, the
value of x will be positive ; if lower (th e weight above zero ), x

will be ucgative. The formula iN aH follows : -

x = 0

cos i

2 sin2 !­
2

x = 0

COH i

2 sin" i.
2

Ex. i = ~o 0, 0 = 0.'" 0:), x = 0.'" 77\1.'

D en negative V eerdi af x lig en hel Meter er medtaget som
R eglleexempel for at vise Virkningen af en saadan, omend.
skj~nt den ill!! viI forekomme i Praxis.

Den llorske Nordhll.vsa,xpedition. C. WiIle : Apparaterne og dares Brug.

Example : i = ~o 0 , 0 = (j .'n 0:', x = O.'n77\).

The negative value of x put equal to a -whole metre, is intro­
duced merely by way of e.xample, to show its possible effect,
the case never occurring in practice~

7

.' - ,

i ,
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Krrengning 20°. Angle of Heel. 20 °.

Observeret Fart. Virkelig Fart. v Kvartmil i Timen .
(Ob••,ved Speed .) (AeCUal Speed .) (Jlfilea all Ho" , .)

Kvartmil i Timen. X - 0 X + lm X -1'"-
(Mile. all HOllr.)

KvartmiI.V Corr. Diff. f. 1
V' (Oorr.) (DiJf. Jor 1 Jlfile.) V Corr. V Corr,

12.0 11.6 -0·4 ~~;-~o~ 11.8 - 0 .2

8,7
0 .03

8·5 -0·5 9.0 0 .09.0 -0·3
6.0 5.8

0.03
5·4 -0.6 6.2 +0.2- -0.2

0·°3
-'-0·7 +0·44'0 3·9 -0.1 3·3 4-40.03
-1O 3.6 +063.0 2·9 -0.1 2.0

0.03
-1 ·3 3.2 +°·72·5 I 2·4 -0.1 1.2

0.03
2.2 I 2.I - 0 .1 0-4 -1.8 3·0 +0.8

: . 0.03
+0-82.177 2.1 . -0.1 0.0 -2.2 3.0

'1 0.03
I

+1.31.0 i 1.0 00 2·3

Man ser, at Krrengningsfejlen, selv med en saa s~or

Krsengning som 20 ~, for de starre Farter kun udgj ar Brek­
dele at' en Knobs Fart. Svinger F artejet om et Punkt i

eller nrer Vaudliniens Flade, er Krrengni ngsfejlene i ethver t
Tilfselde meget smaa,

Anderl edes stiller Forholdet sig, ders om Stigeraret ikke
staar midtskibs, Del' kommer da under Krrengning en ny
Korrek tion til, som bliver positiv for Krrengning til de n one
Side og negativ for Knengning til den nnde n, og hv is Ster­
re ise vox er mod ::-Itigerorcts Atstand tra Diam etralplanet.

Ei"tcr vor ErJ :u'ing viste Vandloggen sig srerde lcs hen­
sigtsm ref'sig og hol rltes merl ster ste Loth ed j Orden, Et
Blik ned i Mnskinskylightct var nok t il at observere Skibets
Fart i 0 jehlik ket. l\la ,.;kinisten k uud c under Sk ra bning og
Trawling holde Skibet gnae nde med den bcfulcd e F nrt. 'l'il
Reduktiun at' lie ob sorv er cd « Vindrctn iugor fig Viudhustig­
heder til snude krrevcs Sk ibeb H ast ighe tl i Obse rvat ions­
ojeblikket. Denue observcredes pa a Val1l1luggen, del' sun­
ledes er et udmrerk et nautisk-metcorologisk Apparut,

Asirouomislce Obscrcationer. D u Expedit ionen t'rerd e­
des paa Iloj,> nOl'llligc Br crhlcr om Sfl1I1ll1 CrC'll , vn r der ikke
Tale om at ohscrvcro nndre Hinnnellcgomor end Solen til
Bestcnunelsc a t' Skibets paa vrerend« Pl arls, Ohservntioncrne

g:.i ordes mell Iler e Sexton i er, der nltirl YHI' godt vcrificercde,
og hvis hulexfejl starlig him' kontrollorct . Samlllenligncmle
Observationer med lorskjell ige Scxtunter gay altid godt
overensstemm cnd e Hesultat«r. Observntionspludsen var i
Regelen Hyttedrekket, 1 8010bsen-ationernes Udforelse og

Beregning deltog, foruden jeg selv og Skibsofficier erne
Petersen og G rieg, Pl'OtCSSOl' .i\lohn og Hr. Toruee, Sol­
hejder mnaltes til alle Dag,;tidel', nnur del' vnr Anledning.
I 1878 iagttoges onere .i\lidnatsulen . Det var kun yders t
iaa Dage, pall. hvilke del' manglede Obsel·vationer.

"- :~ . ' . .

It is evide nt that, with g)'eate r speed, th e error in­
volved in heeling, even at an angle of 20 °, will am oun t to
only a fra cti on of a mile. . And if th e point about which

th e vessel turns lie in 0 1' near the plan e of the water -lin e,
th e error will be generally very small.

The case, however, is differ ent in the eve nt of' the

upper tube not being amidships. Another correction , posi­
tive with a hee l to the one side, negative with.. a heel to th e
othe r, will then be needed t'0I' computing the speed, and
th e effect of the heelin g will incr ease with th e di stan ce of

th e upper tube from runirlsliips.
So till' as our experie nce went, we had every r eason

to be sa tisfied with th e water-l og ; it uusw er ed excellent ly,
a nd was em;)' to k eep in order. A g la nce down th e engi ne­

room skylig ht suffi ced to tell th e ship's speed. H en ce, in
dr edging or trawling th e engi neer could k eep th e vessel at
the ex act ra te required . F 01' redu cing observat ions of th e
wind's directi on anrl velocity to the ir true valu e, th e speed
of th e vessel at th e moment uf obse rva tion has to be fou nd.

No w, th is w e took from th« water -log. which accordingly
pr oved a ll excellent instrumen t tor meteorologi cal work
at sea .

A stronom ical Gbserrcdion». - The ?\orth -Atlan tic Ex­
pedition having to cruise in high northern latitudes during
t he summer season, observati ons of other cel estial bodies
tha n th e sun for det ermi nin g th e ship's position wer e of '
course out of th e qu estion . ' The altitudes were taken
with seve ral sextants, accurately vciified ; the index-error,

too, being determined for eac h separate observation. The
results of comparative obse rvations with different sex tants
never failed to ex hibit ' sat isfactory agreement. Our post of

observation wa s, as a rule, the roof of th e roundhou se. Besides
myself and th e ship's officers, 1\11'. Peter sen and Mr. Grieg, Pro­

fessor Mohn and Mr . T ornee also assisted in taking th e obser va­
tions and computing their results. So lar altitudes wer e taken

at all hours of' the day; nay, on the last cruise, in 1878, we



K1'O I iometrene stod i et Skab i Arbejdssalonen om

Bagbord (Fig, 4, c) . De blev optrnkne hver :\Iorgen og
derpan indbyreles sammenlignede.

I 1876 havdes 3 Kronometre ombord, et af Kullberg,
et af Mewes og et at' Froclsham. Det iorste, del' veel clen

pna Bergens Observatorium a t' Hr. Astranc1 foretngne Un­

dorsegcl se for Rejsen viste den jevneste Gang, blev benyttet
som Hoveduhr,

1 1877 og 1878 hawks 4 Kr ou omotro ombord, ncmlig

turudeu de 3 nrevt e. et nf Reid, der var ~kibet tilhorcndc.

Dett e Kronomcter viste en sau fort neffelig [cvn Gang, at

det benytt erles som H ovcdnhr de 2 sids te AaI'.

Kronometrenes Stand blev bestemt, Iorst paa Bcrgens

(JLservatorium (uudtnge n !leid) og seucr e hov cd-ngclig ved

de tclegrafiske 'I' idss ig nn ler trn Cln-istianiu. D isse Signalcr

giv e,; ira Observatoriet i Christiunin hver On srlag Morgen

K1. 8 Fonniclc1 ag og liver Sunrbg ~lorgcn Kl. 8 Form.,

Greenwich Miclclelticl, til samtligc norske T clegrafstationer.

~ignal cl'll c giv es pa a Ubservatorict dirckto otter Normalpeu­

dclen. Del'. telegrnferes hver Gang 3 ~i gnaler, hvert be­

stuaende af et enkelt Slag fra Noglcn paa J.\lor;:cs 1' ele­
gm lilppara t, nemlig 7 h 59 III 0 ' . 8 1, 0 m 0 ,' og 8 1, 1 '" 0 s 011\

On::<dagen og 8 h 59 m 0 s, !J h 0 m 0 .\. og 8 h 1 111 US' om SO.II­

dagen . F or at skillc mellcm Signalcrne hctcgn cs de 1Ien­

holr}gyis med 1, 2 og 3 cl oLLclte Slag strax cfter Signalet.

Paa l\lodtagclsesstationen, hvor mflll illdtindel' sig mcd sit

Kl'onoll\eter eller ULservationsuhr, hor c:> :;i gnalel'lle k ort og

slm rpt pa a Mor8es Apparat.

vcd 15 Par kUl~respondercnrle :-;ulllOj ller paa lIu::<o

(4" 36' 57" ust f. Gr een wich) fandt Prof. l\Iuhn den lOl1e

Jllni 1876 Krollometret KnllLcrg 0" 381/1 43.3 " furan Green­

wich .i\Iidcleltid.

.Under Expeditionenf; Ophold i Reykjavik toge;; af

Li cutn. Petersen. og mi g den l ~te Augn:>t 1876 14 Par

k urresponllerende S olhojder paa en P];H18, del' ligger ollltrent

2UU 1\.len usl enfor Kirken. II'olge yclvillig l\Ieddelebe iht

Chcfcn for det Kg!. Danskc Sokaart-Arehiv, Hr. Komlllan­

dol' B athe, el", ifolge .saavel reldre som llyel"e lagttagelscr,

L rengd en af et Punkt, del' ligger 600 1\.len vef;len for Kirken

21 0 54' 46" \V. Greenwich .
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frequently observed thc sun at midnight. The days on whicl,

no observations could be taken W(,I"(, n'ry fow indeed.

The Chronometers wo kept in a cupboard in till' work­

room, on the P0l"t side (l'~i~. 4. c). They were wound up.
. every morning, and duly compared.

On thp first cruise, in 187o, we had 3 chronometers, ­

one by Kullberg, onc by JImn·s. and one by Frodsluuu .

That by KIIllberg, which, 11I'I'villn8 to tlu - departure uf the

Expeditioll, :Mr.1\:; tra llll. Director Ill' t he Ber~cn Oh;;l'rvatol".".

had found tu hav e th e n108t uuitunu ralt ' of the three, WH: '

our princip»] tin ll'k"l'pt'r in 187li.
In 1877 .un] 1878 tlu -ro was a 1(lIIrlh ehrouumeter,

one of ]{l'id'~, hl,lllng-ing' to till' 8hip. This instrument

having' a rcruurknblv uniform rnu -, WI; mude it 0111' chief
tim ekeeper on Ih c t wo lust t'rlli 8' · ~ .

The error llr (,:ll'h cluonuuu-tor was first ' ll t'tl'l'lllinl'll

at th e Bl'rg'l'n Uh;;"l'valllry (8aving- that (If the Heill ). nnd

utr vrwurds l'hidly by l'on11'al'i8'lI\ witl: tl\l ~ tillll'-8i~nal;; tek-­

gl'aphell from t'hl'i8tiania. 'l'lu - Ilh8l 'l'vallll'." of that .city truns­

iuits thes e 8ig'nab l'vel'y \\'I ',lnt '8tlay Illol'ning at R a.1II. and
l've ry ::-;\Illllay nuu'uing at ~l a. m., (,'1'I '1 'IIW;ch mouu time,

to :Ill ':\ tH'we~ian tt'il·gTal'h-8tatiIl1l 8. 'I'[u- tim« is tnken at

the observatory tlil'l'l'1 from the stumlnrd-clock. 'l'hrco

separa te timc-sijmnl». ,'a,'h ('on::<i sting' Ill' a single click, nre

tt'legraphl~ll , from till' k".\' 01 ' i\lor 8l" 8 apl'arat.1I8, at. intervals
of Olll' millllte, \'i;,:.: ·- \V,·t!11t ·81Iay8, at 7" :ln m Us, 8" Om
0 ", awl ~" I III U·': ::-ill llllaY8, at HI, :>!),,, 0 ", \)1' om0 ", :tIlll

\)10 I "' U S. '1'0 Il i8tillg'lIi8h 1)('1"'1'1'11 1ht' sig na ls, they arc

resp cdi\'t'iy illrlil'ated by llonb:l~ elid,,;, I. 2, and 3, followinl;

a fter the 8ig'nal in tlH' ,WIle!' ur S I \l 't" ~8S i" 1I . At th e rCl'eivin~

::<tati lln, ",her e th e ub';I.'I",('r st:lIlll,; by ",it h his Z:hronumctm'

01' back-wale!1 in 11:11111, the 8ig'1I :d8 l·tl1l\l ~ sharp anll llist.inet.

from !llur8' ~' 8 a l' l'al'a 1118.
\<'1'Onl 1:') l'air8 ot l'qn:ll 80la l' altitll,l cs, t:lkcn at Ilnsn

(long, 4 " ;Hi' ;>7 " K ) on tl1l' 10th ur .JlIlIe lH7(i, I'I'orll;;SOr

Moh1l fuIII III tlll' r ~l'I'ur of Knllllt'I'g" 8 ehrontJlllctCl', on Un'lln­

wieh Illean tillle , tu lw U " HH '" 4;\ :' ;3 rast.

lJ1Irillg till' sta y or the 1';XI'I ~llitiun at Heykjllvik,

Lientenant l'der8en anll II\YSl:ll' took 14 pail';; of IHlulll

sobI' altitllrles, at. a I'uint abunt 140 yanlH emIt of th e

ca tbetl ra l. F rolll illl()J'lllati01l kindly rlll'llislwll by Cun11110- .

dore Bathe, Hydrugral'her to the ({uyal Danish Navy, it

appears that. t.he )ungitlltle of a l'ui1lt. 410 YllnIs west of the

church, ha s Lce1l f01l1ld, by e:ld ier as well as recent ob­

servations, to be -

21 0 54 ' 4(;" W.

. ~

I

0111' post of uuservatiun wa;; thll~ about 5DO YlLI'ds
cast of thi,s point, which eOl'respllnc{;;, the latitude being

64 " 8', to as" ill lungitllde. Hence, oUl' pust I)f oLSCI'vatioll

was in

therefore on Greenwich mean time

VOl' Observationsplads ligger ~aa ledes en. 800 Alen

ost for dette Punkt, hvilket, da Bredrlen er 64 0 9', svarer

til 38" i Lren gde, og Lrengden af vor Observationsplac18

bliver saaledes 210 04' 8" W. Greenwich eller i Tid:
1" 27 m 36.'5

Kronometrets Stand for Stedets Middel-
tid inndtes 2" 6 m 55.87 foran

altsaa'dets Stand for Greenwich Mid-
deltid 0" 39 m 19..2 foran

..

Longitude 21 0 54'
Error of chronometer

place

8" W., or in time 1" 27 III 36..5
on mean time of

2" 6 m 55..7 last;

0" 39 III 19..2 fast.

i .

",

.. .: . .
···; t "

.-.,
.. - . . : ~: .~ .' ," .

.. .. . . "



I nedenstaaende Tabeller er givet en Oversigt over
Hovedkronometrets Stand og Gang under vor Expedition.

1876. Kronometer Kullberg.
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In the following Tables are set forth the error and
rate of our chief chronometer.

1876. Kullberg's Chronometer.

Dag. Stand Dag-lig Sted. Date. Cln-ou. Gaining Place.
foran Gr. Middelt. Acceleration. Fast on G. 1\1. '1'. daily.

Mai 30 Oh 38m 37.'8 0.866 B,ergens Observatorium, May 30 Oh 38" 37.88 0.'66 Bergen ( lbservatory.
.Iuni 10 38 43· 3 o. 50 Hus0. C011.'. H0jder. June 10 38 43· 3 o. 50 Hus0. Equ. Altit.
Juni 26 38 59. 6 1. 02 Kristiansund. Tel. Sig. June 26 38 59. 6 1. 02 Christiansund. Tel. Sig.
Aug. 39 19. 2 o. 54 Reykjavik. Corr. Hejder. Aug. 39 19. 2 o. 54 Reykjavik. Equ. Altit.
Aug. 20 39 33. 6 o. 76 Namsos. Tel. Sig. Aug. 20 39 33. 6 o. 76 Namsos, 'l'd. Sig.

Sammenstilles de Vrurdior at' Kronometrets Stand,
som er benyttede ornbord, med de som t'(j]ger at' Tabellens
Tal ved liget'rem Interpolation, saa finder man, at den
storste Forskjel falder den 22de .Tuli, da den brugte Stand
er 39 m 21 8 og den efter 'l'abellen t'undne 39" 14 8

• Por­
skjellen er 7" i Tid eller 1.'75 i Bue af Parallelgraden,
Da Bredden her var mellem 63 (I og 64 0, blivel' Fejlen i
Storcirkelbue 0.'78, en saa liden Sterrelse, at vi i yore
Opgaver over Skibets (Stationernes) puavrerenrle Plads har
beholdt de under Rejsen bestemte Vrerdier at' Bredder og
Lrengder. Den nreststerste At'vigelse mellem den benyttede
og beregnede Vrerdi at' Kronometrets Stand findes den 13de
August, da den er - 58, hvilket svarer til en Afstand af
0.6 Kvartmil,

By comparing the assumed values of the error of the
chronometer with those deduced, by simple interpolation,
from the figures in the Table, the greatest difference is
found to have occurred on the 22nd of .Iuly, the assumed
error having been 39 m 21' as against 39'" 14 8

, the error
determined from the Table, - a difference of 7 8 in time,
or 1.'75 in arc of parallel of latitude. The latitude was
between 630 and 64°, which reduces the error, in arc of
great circle, to 0.'78, an error so small that we did not
hesitate, when recording the position of the ship, to retain
the latitudes and longitudes determined on the cruise. The
next greatest difference between the observed and computed
error occurred on the 13th of August; it was 5". which
corresponds to 0.6 of a nautical mile.

1877. Kronometer Reid. 1877. Reid's Chronometer.

Dag. Stand Daglig Sted. Date. Chron. Losing Place,
efter Gr. lYliddE'lt. Retardation. Slow "by G. 1\1. T. daily .

Maj
.

Oh Bergen, Tel. Sig. May Oh Bergen. Tel. Nig.23 7'" 23:"0 0:'90 23 7'" 23:'0 0:90
Juni 24 7 54. 0 o. 97 Bod0. do. June 24 7 54. 0 o. 97 Bod0. do.
Juli I I 8 10.0 o. 94 'I'romso. do. July I I 8 10.0 o. 94 'I'romso, do.
Juli 22 8 21. 2 1. 02 'I'romso. do. •Tuly 22 8 21. 2 1. 02 'I'romse. do.
Aug. 12 8 39· 5 o. 86 Bod0. do. Aug. 12 8 39· 5 0.86 Bod0. do.

Ved Ankomsten til Bode den 23de J uni var den be­
regnede Stand at' Kronometret 7 m 51 8

, og den af Verifika­
tionen den f01gende Dag udledede 7 m 53', altsaa en For­
skjel af 2 s, del' paa 670 Bredde svarer til en Afstand af
0.2 K vartmil. Ved 'I'ilbagekomsten fra J an Mayen bereg­
nedes Observationerne ombord den 9de August udenfor
Lofoten med en Kronometerstand af 8 m 39 8

• Den efter
Verifikationen i Bodo den 12te August bestemte Stand er
8m 36.'7. Forskjellen, 2.'3, svarer til en Afstand af 0.2
Kvartrnil.

1878. Kronometer Reid.

On our arrival at Bodo, June 23rd, the computed
error of the chronometer was 7 m 51 8

• whereas the error
found next day by verification amounted to 7 m 53 8

, making
a difference of 28

, which, on the 67th parallel of latitude,
corresponds to a distance of 0.2 of a nautical mile. When re­
turning from Jan Mayen, observations taken on the 9th
of August, off Lofoten, were calculated with an assumed
error of 8 m 39 8

• 'I'he error found by verification at Bode
on the 12th of August was 8 m 36.'7. 'I'he difference. 2:'3,
corresponds to 0.2 of a nautical mile.

1878. Reid's Chronometer.

Dag.

Juni 23
Juli 10
Juli 28
Aug. 28

Stand Daglig' Sted,
efter Gr. Middelt, Retardation.

Oh I5 fll 4.'5 1.'00 Hammerfest. Tel. Sig.
15 19.0 0.85 do. do.
15 36.5 0.97 do. do.
16 6. 8 o. 98 'I'rornse. do.

Date,

June 23
July 10
July 28
Aug. 28

Cluon.
Slow by G: 1\1. T.

0" 15'" 4.'5
15 19. 0
15 36.5
16 6.8'

Losing'
daily.

1.'00
O. 85
o. 97
o. 98

Place.

Hammerfest. Tel. Sig.
do. do.
do. do.

'I'romse do.

Den 7de .Juti, da sidste Observation toges Dagen fer
Tilbagekomsten til Hammerfest paa ferste Tur, regnedes

For our last observation on the first cruise of the
Expedition, taken July 7th, the day before returning to

•



ombord med Krouometerstauden l5 lIi 18.s8. Efter Verifi­

kationen den lOd e i Hammerfest skulde Standen vrere 15 tII

16.:'4. Forskjelleu , 2.'4 svarer. da Bredden var 72 ". til
en Afstand af 0.18 K vartmil.

Den 24dE' .Iuli, dn Expeditiouen kom tilbage til
Hammerfest fra don andeu 'I'ur, r egned es ombor d med

KrononlPt er stnnden 15 tII 3 1'. D en otter Sigualeru e den
:?8de .Iuli korrigerede Stand er 15 '" 32.'0. Forskjellen,
I.'G, svnrer, da Brcdden er 73 ". til en Afstnnd af 0.12

Kvartmil .

D en 24 dC' August. da sids te Observation to ges paa
Ti lbn gerejsen fr a Sp idsbe rgen til 'I' r omso, r egn edes Standen

af Kron ometr et omb ord t il Hi '" 2: U. E fter V erifikatiouen
den 28d e i Tromse skuld« cl en vrer e IG IJl 3 .''U. Forskj elleu,
l .sO, svarer . da Breclclen var 7-11 ; ~ ", til en A fstaur] af U.Oli

Kvartmil .
'I'agor man H onsyn t il Usi kker heden a t" Storrelsen nf

Kimmingdnlingen - vi r egn ed e mecl en kon stant Y:l'nli

for alle fra H yttedrekket tagne Solhojder - der beror pua
H orizontalrcfraktiouen, og ti l V irkniugen aJ Irradiation til
at gjor e den iagttagn e Solraclius mer e eller mindr« for stor,

eftersom So lbi llede t ses mere eller mindro lyst, kau vel den

sandsynlige F ejl nf en pan Soen maalt So lhojde neppe sn-t­

t es under ± 1' . D a i Regelen nedre Solrnud mnaltes, gj or
Irrndiatiouen de maalte H ojder for smnn, Bredd ernv for
sto re ver] Middag, for smaa veel Midnat. Timevinklerne

for sto re pa ll. Y estsic1en. for smaa pa ll. .0 stsiden, ostligp

Lmngc1C'r for st or e pall. Yl'stsiclen. for small. paa .0stsiclen,
vestlige Lamgcler for snwa paa Y est sid en . for ston ' a f 0 b­

sermtioner pa ll. 0sts ide n .

Saa oftC' Anleclning ga Yes. og det paa g:lllskc~ fa:)

Undtngelse r mer i R l'gel en hyer 1lag. og sa'r lig \'ed Ankom­

stl' n t il en Arbejclsstation. korril,wredes B estiklwt vecl Oh­
sl'r.vationeme. Dissc' bpr egn ecles a lt iel (undtagp n Meridi nn­

h~j.icl C'r) med 2 yiJlwarlige Breclder l'llpl'. ' naar de yal' n:l'1'

Mericli anl'lI, mpcl 2 vilkaarlige L mngd C'1' , Nautical Alma­
nacs 'J'abeller bellyttedps. ~tecllinien bley afsat i 1\artpt

som ell ret L inie nH'llem dl' ;2 saa le c1es bestemtl' Puukter.

V ed H j:elp af den imeJlem 2 Ob senationer ud sejh'de Kurs
og D istance bestemtes dell paancrenc1e PInds i hVl'r af

Stedlinierne. Stationernes Breddp og L a'Ilgc1e best mntes
saaledes af mig og indfortes i L oc1dejoul'l1nlen . Bl'stil~ og
OhsenatiOlw r sm ;'ecll' i R egelen mC'gl't godt. l ' ncler :-:ikra b-.... '- '-

ning og Tra'ding blc'" \·i imic1ll'rt ic1 altid sat ud af B est ik.
c1n c1et var vallskeligt nt hohle H.l'de pa a Kursl'r og udlolme

D ist an cC'1' ullcler disse l\ImlO\Ter.

E ft!.'r c1et ovenfor anforte oIU Yore·KroIlometres Gang

og 0111 den sandsynlig!.' Fejl af en lllaalt Solhojde fremgaar
' cld , at yor e Vrerdier for Stationel'lles Bredele og Lrellgde

har en sanc1synlig Fejl af mellem 1 og 2 Minuter. For
den stor ste Dels Y edkommende overstiger Fejlen ikke syn­

derlig 1 Minut.
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Hannuerfest, we assumed the 1'1'1'01' of th.~ chronometer to
be ID" 18;,8. From the verification at Hnnunerfost on the
10th. it was found to have been If)1II lli ;'4 . TIll' difference.
20'4. corresponds on the 72ud parallel of latitude to 0.18
of a nautical mil e.

,\Thell returning t o Hnnnuerfest on the second cruise.
we assumed thl; 1'1'1'01' of till' chronometer for an ObSN'Y:1­
tion taken .Iuly 24th to bp If)'" HI,' . Corrected at Hammer­
fest on th e 28th by compnrison with tln- timo- signnls, it proved
to ha ye been If) '" 32/li. 'l'ho difloreuce. 1;'0, COlTPSPOlHls,
III latitnd« 7:\", to U.12 of a nnutical uuilo.

On th e 24th of .\ uuust, wlu-u returning from Spitz­
bergen to 'l' ro mso. WP nssu mcd till' orror of tho chrouo­

met er to be lli '" 2.:'U, \" l'\'iti l'd at '['I'OlllSO 011 till' 2Rth. it
was found to hav« bl'l'n Hi '" :\:'(). TIll' difforouco, I :'lI,

corresponds. in lntitud« l.f tl i\II'. to 1I.(Hi of :1 nnuticnl mile ,

If w« con sider till' difficulty of Ilptl'1'lIIinillg the dip
of till' hor izon. a coustnut value was assumed for all
solar altitudes takcu from thl ' roof of till' roundhouse. ­

dep ending as it dol'S on hor izontal n-Irnction. :11\(1 also
take into nccouut till'. pIl'pet of irr.ulintiou in lIlagni(ying to

a gre a ter 0 1' less exten t thl' diamptt'l' of th e sun. according

as the solar disk appl'a \'s more or less luminous to the "JP
of the observer. till' probn hip «rrur of a solar nltitudv taken
at spa can hnrdl v hp put at lvss t han :I:- 1'. 'I'he ultitud«

of tlw 10\\'1'1' limh ha\'ing as a ndl' hl'l'1I observed, tlll'l'il'l'ct
of irracliat ion woulcl makl' thl' mpasul'l ,d altitude too lo\\'.

till' latitucle' too high at nooll. t.oo lo\\' at midnight. the
hOlll'-:mgles too gn 'at Wl'st. too ~ma 11 l':lst . the results for
lon gitul1l' ,,:ist tou high OU tltl' 'I'l'~t s illp. too lo\\' on till'
past sidl' . for lougi tudl' \I','s t too Iml' Oil tlw west sidl' , too
high Oil t ill' pas t ,

WhlHH'\'l'1' opp0I'1'llllih oll'('r"d . \\'hich, as a rulo,

was almost l'\'l' l'." da.". a lld ill particular on al'riv inl-( at a
sOllllding-statioll, \I'l' cOl'n 'cb 'd our dead-rl'ckonillg hy
Ull'allS of ob~P \'\" a tioll s. 'l' llesl' ".I'I'l, al\\'a)'s computpd (I'X-.
C('pting unly mpl'id ional a lt it lllll's) \\'it.h .t \\'o optional latitlldl'S~

01'. \\'lu'l} t.ak('1I IIl'al' tlll 'ml'ridiall, witll two optional lon/.d­
tUlIe·S. TIll' 'I'abh's uSl'd \\'1'1"1' tllo~l' of tlw Nautical Alma­
na c, Thl' lilll' of ('l\n :11 alt itudps \\'as marlwd out 011 tIll'

cha rt as a str a ight lilll: 11I't\"" l'lI tIlt' two points thus dl'tl'r:'
min ed. '1'Itl' sh ip '~ )lusitioll OIl l'ach of the lines of equal

altitlltll's was computed 1'1'0111 tIll' coursl' :lIId the distallce run
!Jeh\"l'l'n t Ill' o!Jsl'l'\'ations. 1 t hus dl'b 'l'Il1ineu thl' latitudl'
ami 10llgitudp of tIll' obsPJ'\'illg-statiolls. and l'ntl')'pd th('

l'l'slllts ill till' suulldillg-joll1'll:11 . '1'''1' dl'ad-reckoJlinl! and
tIll' obsl:1'I'atiolls l'xhibitl :d in g('lIl'l'a l satisfactory agrl'I'Jlll'lIt.

l\I e:umhill'. "'l' \\'l're illl"Uriabl." out of our rl'ckoning aJtm'
workillg th e dredw' or tra\\'l ; tu calculate the uay's work
correctly is Jl(~xt to impo ssibh' with such operations in hand.

From what has belm stateu aboye concerning thp rate
of our chronometers ancl the probablc~ er ror, of an observed

solar altitude, it is eYident that the values for the latituue
anu longituue of the obserring-stations will have a probable
error of fi.·om 1 t o :2 minutes. For the greater part of'
them, the error will not much exceed a minute,

'.
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D el' findes imidlertidblandt yore Stat ioner nogle,
hvor Us ikk erheden af den paavserende Plad s gaar op til 5
a6 Minuter , nemli g ud enfor den nordvestli ge D el .af Spids­
bergen , nor denfor 78 ° Bredde. E f't erat den paava-rende
Plads var bestemt ved Solobservationer saavel F ormiddag
som Eftcrmiddng, viste det sig, da vi tik L and i Sigte, at
Resultatet nf Pejlinge r nf ::-.: ordpynten af Pr. Cha r les
Foreland gay en 1) ' til (5' sydligere P lads end Sol­
observationoru e. Men Aarsagcn vist e sig ogsaa i en stserk
Hildring, del' krtevede en anden Y a.rdi for Kimmingdalin­
gen end den uormale, som var benyt t et , Under saadanue
Forhold er paavrereude Plads umulig at beste mme med
vanlig :xoja gt ighcd efte r Solobserv at ioner, solv om man Iaa
for Aukvr og observerede H ojder i ulle Az inmther. thi
H orizontnlrefrnkt ionen vil vnricr e med R etningou og med
D agstiden pun en gnnske uperiod isk Mnad e, del' er umulig
at bringe i R egning. E t l igucnde E xompol pan V irk ningou
af Hildring luwd e vi om Morgcncn den lOde A ugust 1877
ud enfor L ofoten. Mauling af H oriz outnlvinkler mcllcm
kj endte Punkter gav Fartojct en pa ava-n-udo Plad s, del'
la a i en bety delig Afsta nd tra xlcn Stcdlinie, SOIll en over
den ostlig«, falske H ori zont mnnlt So lhojde gas.

T iI Slutning ska l jog urevue. at Expeditionen var ud­
rustet mod A ppa rater ti l at maalc StrO Il1 i Overfladen og
paa Dybet . D isse ko m ikke ti l A nvendelse, fors t fordi
Vejret det torste AaI' var san srerdeles ugu nstigt, og sene re
fordi de andre A r bej der, som skulde udlor es, krrevede al
vor 'I'id og ikk e turtle forsinkes nf Operatione r , om hvilke
det altid mantto Here tvivlsomt, hvorvidt noget brugbart Resul­
tat kunde erholdes, BestemmeIser af Str emmen i Overfiaden
efter den almindelige nautiske M ethode lod sig ikke, und­
tagen i yderst faa 'I'ilfrelde , udfere paa vor Expedition, da
Sejladsen under Skrabning, SOIll nrovnt, umuliggjorde et
skarpt Best ikhold.
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Meanwhile, for some of our observ ing-stat ions , th e
possible er ror of the ship's posit ion amounts to fro m 5 to
6 miles, viz. those off the north-w estern extr emity of Spitz­
bergen , in lat itude fro m 78 " to 800 N . After determi ning
th e ship's position by observations of the sun 's altit ude,
taken before as well as after noon, we found, ou sighting
land , th e bear ing of the northern pro montory of Princ~

Charles' Foreland to give a point from 1) t o (5 miles far the r
south t han that determined by the solar altitudes. This,
however, was obviously the r esult of mirage: and henc e
our cons tant value for the dip of the horizon would not
sent', Under such circumstances it is impossible, were the
ship at anchor even and t he alt it udes observed in all azi­
muths, to determ ine her positi on wit h the usual acc uracy
by observations of t ill' SUlI. since the hor izontal r efraction
according to t he direction and t he ti me of day will not vary
periodically , and its t ru e value cnunot Le taken into account.
A similar instan ce of t he effects of mirage occurred on th e
morn ing of the l Oth of Augu-t 187 7, off L oioten. By
mensuriug horizontal nngles betw een 101 0\\'11 objects , we
found th e ship' s positi on to Le a considerahle distance fro m
the line of eq ual altitudes marked out fro m observations
of the sun above the eastern delusory horizon .

Finally, I IIIUst not omit to mention that th e Expe­
dit ion was provided with inst ru ments for determining both
surface an d deep-sea currents. T hese apparatus, however ,
wer e not made use of. - at first owing to the very un fa­
vourable weather we enco un ter ed on th e opening cr uise, and
aft er war ds to avoid imp ed ing th e chief exploratory work by
oper ations from which it was an ything but certain that
practical results would be obtai ne d. Nor had we, save in
a ver y few cases , opportunity of determining the surface­
current in t he usual nautical way, t he effect of dredging an d
trawling, as state d ab ove, inevitably putting us out of our
r eckoning.

Translated into English by J' ohn Hazeland.
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CIRCULAR
from the Editorial Committee of

The Norwegian North-Atlantic Expedition.

The "General Report of the Xorwegian North-Atlantic Expedition" IS published

III parts, each Memoir being distributed immediat ely on its leaving the press.

'l'he General R eport will comprise the following Memoirs: _

Capt. Wille, R . N. (Narrat ive of the Expedition - Descr ipt ion of the Apparatus, how con­

structed and used --- .l\1agill>tical Observations).

Professor H. Mohn (Meteorology - Deep-sea 'I'einperaturos - Motion of the Sea _

Astronomical. (-} eographicaL Geological Observations),

Mr. H. Torn0e· (Amount of Ail' in Sea-Water - Amount of Carbonic Acid 111 Sea-Water

- Amount of Salt in Sea-'Vater).

Mr. L . Schmelck (Th e Salts in Sea-Water - Inve stigation of Bottom-Samples).

Professor G. O. Sal's (Ornstacea - Pncnofonido: - Tunicoi« - Bruozoa - Hyd"ozoa

Sponqozoa - Rhizopoda - Protophyta).

Drs. Danielssen & Koren (Holothw'id(t - Echinida - Asterida - Orinoida. - Gephyrea

Anthozoa).

Mr. H. Friele ( Mollusca - Brachiopoda).

Dr. G. A. Hansen (Annulaio.).

Mr. R. Collett (F ishes).

The publication of the R eport, for which a grant of money has been obtained

from the Norwegian Stor thing, is conducted in conformity with the directions of His Nor­

wegian Maj esty's Government , on whose behalf the Editorial Committee have the honour of

presenting..M'~~4.~/d.~, with the accompanying Part,

the title of which 4ill be found overleaf. The Committee make free to request, that on the

publication of scientific works by your Institute, you will kindly remember the scientific

institutions and the savants of this country with which and with whom you may have been

brought into connexion. Of the more important public libraries in Norway, we have been
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