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Apparaterne og deres Brug.

Indhold.

8kibet. Dxkket, Indhivoingsmaskinen. Mellemdamk. = Pendelregu-
_ lator.

Lodming. Rorlod. Baillic Maskine. Lodline. Accumulator. Vand-
hentere. Torbevedelser til Lodving. Dekrulle. Mangvre med
Tartpjet. Lodning med Rorlod. Bestemmelse af Dybden. T.od-
ning med Baillie-Maskine, Lodlinens Ophaling.  TLoddernes
Udlgbshastigheder.  Varighed of Lodskud. Temperatwraekker.
Lodskud-Tabe).

Biundskrabning, Skrabe. Otter-Trawl. Bom-Trawl, Forheredelser til
Skrabning.  Manotrer ved Skrabning og Trawling,  Skrabens
oy Trawlens Ombordbringelse og Tummwing,  Varigheden af en
-Bundskrabning.

Deviatinnshestennnelser.

servationer..  Kronometrene,

paaverende Plads.

Narigering. Tandlog. = Astronomiske Ob-

Ngjantigheden af Besteminelsen nf

Som navnt i min Afhandling om Nordhavs-Expedi-
tionens Oprindelse og Rejser blev det, da Expeditionens
Iverksiettelse var besluttet, overdraget mig at anskafic de
tit Udtorclse af de forskjellige Slags Ingttagelser og andre
Arbejder nodvendige Appavater. TUnder min Rejse til
England i 1873 oanskaffedes saaledes flere Apparater og
Instrumenter efter de fra tidligere Expeditioner anerkjendte
Modeller. I Labet af Vinteven 1875 —76 udfortes de ov-
rige Apparater og andre Sager ved norske Verksteder efter
de af mig opgivne Teguinger og Betingelser, ligesom jeg
organisexede og jevuliz udfgrte Apparaternes’ Anvendelse
ombord.

Til Grund for den fslgende Afhandling, hvis Indhold
er angivet ovenfor, er lagt de udfgrlige Rapporter om Ap-

Den norske Nordhavsexpedition. C. Willa: Apperaterna og derss Brug.
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The App&f&tus, and How Used.
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sitian, with what aceiney deteenined,

The Govermment having vesolved to despateh a Scientific
Expedition to the Novthern Sevas. T undertook, as already
stated in my account of the ovigin wxl cruises of the Nox-
wegian North-Atlantic Expedition, at the instance of the
Divectors of the Geographical Survey. to procure the various
instrwments and applimees whevewith it would have to he
furnished.  Several of these, tested and approved by the
experience ol former Expeditions. 1 had constructed in
England, from models. when visiting that country in 1875,
The remainmg apparatus, together with all minor imple-
ments requisite for the cquipentof the vessel, were made
at Norwegian workshops, in the winter of 187H, myself
furnishing the designs, aund stipulating the conditions on
which the ‘work was supplicd. Moreover, on the captain
devolved the-duty of placing and arranging the npparatus,
and, as a general rule, of superintending their use on board. -

This deseriptive exposition. the contents of which have
been given above, is in the main an abstract of the special
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paraterne og deres Brug, som jeg navnlig.i 1876 men og-
saa (e folgende Aar indsendte i Divektionen for den geo-
grafiske Opmaaling. Fremstillingen er imidlertid bleven
for en Del omarbejdet og udvidet, hvad der navnlig gjel-

der Kapitlet om Navigationen.  Efter Professor Molns

Duske er ogsaa medtaget de af ham, tildels til andre Gje-
med, gjorte Studier over Loddernes Udlgbshastigheder, over
Varigheden af Lodninger og Skrabninger, over Vandlogzens
Theori og over Kyronometrenes Gang, hvis Resultater finde
sin natarlige Plads 1 denne Afhandling. Professor Mohn
har, ligeledes ydet verdifulde Bidrag til Udarbejdelsen af
de denne Afhandling ledsagende Teguinger. -

- Skibet,

Det til Expeditionen lejede Dampskib, “Vgringen,™
var bygget af Trm, og var 33" (140 n. F.) mellem Per-
pendiculrererne, 7* (22!/, n. F.) bredt, stak 4m (13 n. F.)
agter og maalte Brutto 344 Tons. Maskinen var pga 59
nominelle Hesteln®fter og gav, med et Kulforbyrug af 2
Tgnder i Timen, Skibet en Fart af 7'/, til 8 Knob j roligt
Vejr. Besmtuingen bestod af Chef, 2 Officierer, 2 & 3 Stxr-
mznd, | Baadsmand, { Tomniermand, 8 belbefarne og 8
halvbefarne Matroser, 2 Maskinster, 8 Fyrhodere, 1 Messe-
kok, 1 Skibskok og ! Tjener,

“Voringen™ viste sig at viere et uswedvanliy godt Sp-
skib, og afgav i alle Dele tilstrekkelig Plads, nden at der
‘dog kunde siges at vere Ruw tilovers. Under Expedi-
tionerne vax det, som I'ig. 1 viger, foruden med de almin-
deligo Stag- og Gaffelsejl, tillige vigget med Topsefdl paa
begge Master. Stangerne, der det {orste Aar (18706) vave
ganske korte, forlingedes, saavelsom Topsejlene, 0.5 (1Y),
~Fod) i 1877 tor at skale storve Sejlareal, men dette var allige-
vel for lidet til under almindelige Omstangdigheder at bruges
alene. Hoeldigvis indtrat der intet saadaut Theld ved Ma-
skinen, at Expeditionen var lienvist udelukkende til Sejlenes
Brug. De gjorde imidlertid ofte god Nytte saavel ved
Mangvrer som til at hjelpe paa Farten. Ved Skibets Ud-
rostning var forgvrigt ikke gjort Regning paa dets Egen-
skaber under Nejl. Kulboxerne (Ifig. 4 %) vare udridede
med en Del af Lasterummet under Mellemdickket. saa at
de rummede indtil 1400 Qonder, en Foisyning, der var
fuldt tilstrakkelig for den lengste Tid, som Expeditionen
holdt Sgen.

Fig. 2 i Forbindelse med Fig. I viser de forskjellige

Apparaters Plads paa det grerste Dek. Midten af dette
indtages af en Overbygming eller Hytte, hvis Dk ex frem-

! Opkaldt efter Vgringfosser i Hardanger.

Lo

Reports on the Apparatus and how to work them, deawn up

Dby the author for the Divectovs of the Geographical Survey,

chiefly in 1876, but also in the two following years. BMleap-
while, the subject-matter has beén carefully revised, and in
part expanded, more particularly as.regards the section

that treats of navigating the ship. At the suggestion of

" Professor Mohn, Director of the Moteorological Institute,

T 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 tho yates of the chromometers, 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,”* the vessel sclected for the
Expedition, was built of wood, had a length of 134 feet
between the perpendiculays, 23'j; feet beam, and measured
244 tons gross weight. Her engines were of 33 horse power,
nomial, and propelled ber in calm weather at the rate of
from 7'/, to 8 knots an lLour, with a consumption of 430
pounds of coal. The ship's complement consisted of the
captain, 2 chief officers, 2 mates (on the last ernise there
was o third mate), the boatswain, the carpenter, 8 able
aud 8 ordivary seamen, 2 engineers, 6 fivemen, a steward, -
the ship’s cook. and. one servant. .

The “Vpringen™ proved an exccellent sea-boat, and
afforded sufficient accomodation, though it cannot be said
there was room to spare. She carvied on the three cruises
of the Expedition (see Frontispiece), exclusive of the usual
fore-and-alt sails, o top-sail on -either imast.  The top-
masts, which were rather short, I had lengthened a foot
and a balf for the second cruise, in 1877, as also the
top-sails, to give creater spread of canvas; but this was
still iusnfficient for working the ship under all plain sail.
Fortunately, no such accident occurred fo the engine or
the serew as would have left the sails our only vesource.

‘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 “Vgvingen™ as a sailing-vesse]l had not been
taken into account when equippmg her for the Expedition.
The dimensions of the coal-bunkers (Fig. 4 &) were in- -
creased. by encroaching on the hold below the orlop-deck,
to admit, if necessary, of stowing about 150 tons, a supply
anmply sufficient for the longest cruise the Expedition would
undertake. ' L
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

' Named after the “Vgringfos," a celebrated waterfall in Hardanger.
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stillet i Fig. 2 og Iadredaing under L 1 Fig. 3. Agten-
for Fokkemasten stod en almindelig Dampwinch (Fig. 2 v),
der ved Hjelp af en Kjettingkabellaving kunde benyttes til
Ankerhivning. Forrenfor Hytten om Styrbord var opslaaet
af Planker en Binge'(d) med 2 Afdelingor,.der tilsaninen
rummede indtil 6U00 Favne Skrabetows, og i denne laa Tou-
get klart og luftigt. Pas Fordwkket var lizeledes 1 1877
og 1878 anbragt 4 Falconefter, der med Rapperter og an-
det Tilbehar velvillig blev udlaant til Expeditionen fia Ber-
gens Verft. C

Paa Hyften var anbyagt en af Skibets Buade om Styr-
bord oz udenior denne hang i Daviderne en Skjekte. Om
Baghord stod Expeditionens store Livhbaad, 875 (27 Fod)
lang, 273 (T Fod) bred og 123 (4 Fod) hej i Stevnene.
Midskibs 1 Forkant stod Stativet med Balancebordet til
Fou-Cirkelen (f) og agtenfor Skylightet til Spisesalonen (s)
stod Standerdkompusset (¢) og Stpreapparated (r). Rathjulet
bevegede med Drev den lavere liggende Ratstamme, og i
Tandkronen om denne laa Bugten of Kjettingen, der gik
gjennem almindelige Skildpadder forst ud i Borde, devetter
langs Hyttetazet, san ned paa Agterdwekket og agterover
langs dette, og endelig gjennem Skildpadder i Borde agtexud
og paa Rorpinden, der viste aaterover. Paa Grund af
‘denne lange Ledning virkede Apparatet langsomt. I 1876
var Kjettingen smekvere og virkede agterud med dobbels
Part paa Rorpinden, i hvis Ende der var tilsvarende Blokke.
Tlen blev Jet slak oz var tilbgeliz til at komme i Uorden.
I 1877 anbragtes en svierere Xjetting, dev virkede direkte
paa Rorpioden, hvorved de nievute Ulemper hevedes. Det
blev aldrig nodvendigt at ty -til Varerattet agter (g). ILage
agtenfor Styrveapparatet blev 1 1877 opsat et Bestikhus (h).
© Paa begge Sider af Hyttedrekket og i Agterkant af samme
var udbygget Loddelnoer 3.1 (10 Fod) lange og .79 (6 Fod)
brede (Fig. 2, I, Fig. 14 og 21}, forsynede med .Jernrek-
verk og stottede med Strebere mod Skibssiden.
kant of Hytten og paa begge Sider af midiskibs var an-
bragt “antifriction” Fodblokke (Fig. 2 @, Fig. 14 og 21),
der vare hukede i lange Gjcbolte, som lob ned langs Agter-
kanten af Hytted og gjennem Dumksbjelken.

Paa Agterdeklet strax agtenfor Stormasten stod Jud-
hivmingsmaskinen (Fig. 2 ¢ og Fig. ). Den var leveret
fra, Nylands mekaniske Verksted i Cluistinnia. Den dob-
belte vertikalt stanende Hajtryksmaskine pan 8 Hestes Kraft
drev rundt en under samme langskibs liggende Axel, der
forrenfor o autenfor Krumtapperne var forsynet med to
Skruer uden Ende. Disse greb i Tandhjul (Diameter 0.747
= 1 Fod 6 Tom), der havde svamre borizontalt og tver-
skibs liggende Axler, 2737 (7 Fod 6'/, Tom.) lange, og
paa Nokkerne af disse udenfor Lagerne i Ramverket var
Tapperne indsmagede og festede med Kiler. Tapperne
-om Styrbord, der brugtes il Indhivningen af Skrabetouget.

_appavatus proved somewhat slow,
1876, the chain had been of smaller size, and rove double

I Agter-- |

Fig. 2 represents the roof and Fig. 3 the iterior fittings. -
Abaft the foremast was a Steam-winch (LFig. 2 v), which,
when connected with a chain-wessenger, would serve for
beaving the anchor. In tront of the roundhouse, on the
starboard side, had been fitted up a spacious and well-
ventilated Locker (B), with two compartments, affording room
for stowing away 6UU0 fathoms of Dredgerope, ready for
immediate use. On the forecastle had been mounted, for
the cruises in 1877 and 1878, 4 lowitzers, kindly lent to
the Expedition, along with the carriages .&c., from the
Royal Dockyard at Bergen. _

The roof of the roundlhiouse, on the starboard side,
supported one of the ship's Boafs, alongside of which, suspen-
ded on davits, hung a small skifft. On the port side was
placed the lifeboat of the Expedition, 28 feet long, 7 feet
beam, and 4 feet deep in the stems. In the forepaxt,
amidships, stood the foot of the balance-board for the Fox-
circle (), and abaft the mess-room skylight (s) were the
Standard-comipass (¢) and the Steering-apparatus (). By
means ol cogwheels, the motion of the steering wheel was
transmitted to the bavrel: and round the latter, over a
toothed wheel, lay the bight of the chain, which, on being
vove through cheek-blocks in the ship's side, was carried
along the roof of the roundhouse down along the after-deck,
and then, through cheek-blocks in the ship's' side. right aft
on to the tiller. With so long a lead, the worling of the
On the- first cruise, in

on the tiller, through corresponding blocks at the end;
heuce it easily got slack, and was apt to kink. In 1877,
therefore, we substituted a stouter chain, which led singly to
the tiller, and were thus able to remedy the defect.
On no occasion lad we, however, been compelled to have
recowrse to the spare wheel aft (¢). Imwmediately abaft
the steering-apparatus, was a small deck-house (R). put
up in 1577, containing the log-slate, charts, &e. From
both sides of the roof of the roundhouse, and from its
after extremity, projected Sounding-bridges, 10 feet long by
G feet wide (Fig. 27 and Figs. 14, 21), with an iron rail-
ing, and supported by stays against the ships side. At
the after end, and on hoth sides, of the roundhouse. there
were antifiiction Blocks (Fig. 2 ¢, and Figs. {4 and 21),
hooked to long eye-bolts extending down along the after-
bulkhead of the roundlhouse and thence through the nearess

_ deck-beam,

On the After-deck, immediately abalt the mainmast,
was placed, the the Donkey-engine for hoisting the dredging
and sounding gear (Figs. 2 ¢ and ), made at the Ny-
land Works, Christiania. This double-cylinder, high-pressure,
vertical engire, of eight horse-power neminal, imparted 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 (diameter 1 foot 61/, inches), fixed on stout hori-
zontal shafts, 7 feet 9!/, inches long, lying athwartships;
and to the ends of these shafts, which projected beyond the
bearings on the frame, were fixed the drums, tirmly secured



var 0.4 (1 Fod 4 Tom.) lange og 0.742 (1 Fod 4 Tom.)
t Diameter. Tapperne om Bagbord, der brugtes til Ind-
hivning af Lodlinen, vare 0.741 lange og 0.773 (2 Fod
4 Tom.) i Diameter. . Alle 4 Tapper havde 5 Furer eller
Ritler. Afstanden mellem forreste og agterste Tappecentrer
var 1."14 (3 Fod 7.0 Tom.). Tapperne blev saaledes drevne
samtidig randt wed lize Hastighed og samme Vej. Ma-
skinen viste sig sserdeles hensigtsmessig. idet den arbejdede
sikkert og laaftigt, kunde baade hale og fire, uden at man
behgvede at skifte Linen paa Tapperne. ‘og man undgik

A

Skrendsningen, der foleger med Indhivning paa én kon-
kav Tap. De store Tapper om Bagbord tog ind 100 Favne
(183 Meter) af Lodlinen i 3 Minuter, og de smaa om Styr-
bord 100 Favne af Skrabetouget 1 8 & 7 Minuater.

I Begyndelsen bev den brugte Damp fra Hgjtryks-

cylinderne ledet i en Slange over Diekket og ud over Skibs-

siden .om Styrbord. Da Dampen ved dette Arrangement
jevnlig blmstes ind over Dalket og gemerede, sattes et
Kobberrpy som Dampskorsten ret op bag Stormasten, hvor-
ved den navnte Ulempe heavedes.

by kevs. The drums on the starboawnd side. for hauling
in the dredge-rope, had a length of 1 toot 44 inches, and
were { foob 41/ inclies m dianeter; those on the port
side, for bringing in the sounding-line, had a length of 1
foot 4!/, inches, with o diameter of 2 feet 47f5 inches. The
4 drums had each of them 5 utes, or grooves. Betwesn
the foremost and hindmost pair of drums, measured from
centre to centre, the distance was 3 feet 9%/, inches. Hence
it is obvious, that the drums would revolve simultancously,
with equal velocity and in the same divection. Tho donkey-

engine proved a most clficient little iwachine, working with
surprising steadinesy and ease: we could haul in or pay out
the line without having to shilt it on the drums, and there
was no surging, wlhieh cannot he avoided when the drum is con-
The large drams on the port =ide delivered 100 fath-
oms of sounding-line it 3 minntes, and the small ones 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 «ide of. the vessel; but
being with this arrangement, frequently blown back, to the
inconvenience of those on deck, the folowing year a copper,
steam-pipe was put up abaft the mainmast to get rid of
‘the nuisance. :

cave,



Ved Siden af agterste Luge var anbragt om Bagbord
en Rulle (Fig 2 d,-Fig. 13 og 14), paa hvilken der kunde
oprulles indtil 3000 Fawne (5500”) Lodline. I 1876 havde
vi en Reserve-Rulle om Styrbord. men deune’ blev aldrig
benyttet. ' .

I Fiz. 2 ev forvesten n Nedgangskapper. o Skylighter,
m Maskin-Skylightet, & Lufthat. 2 \Waterclosets.

Fig. 3 viser Apteringen af Runvnet i Hytten. gy
. ere Gange paa begge Sider. s Spisesalong. k¥ Kabys, L L.17. ..
Sovelugarer, » Nedgang til Mellomdrekkit, p Stervids. m
MaskinSkylightet,  Kjedlen.

Bhade forvenfor og agtenfor Maskinen blev lagt Mel-
lemdiek. Aptevingen aof dette er vist i Fig. 4. 4 er Ax-
bejdssatonen. der indtager Skibets hele Bredde. Den var
1 1876 noget mindre, idet Forskuddet stod 0.76 (2 Fod)
lengere agter og der var her saavelsom ;5 Lugaverne med
Hensyn til Maling oz Udstyr anvendt den stmste Spar-
sommelizhed.  Midt wnder Skvlizhtet, der var anbragt i
Skibets Storluge. stod Zoologernes Bord.  Meteorologen
havde sit Bord om Baghord oz Kemikeren sit om Styr-
bord, I Fizuren betegner ¢ om Baghord Kronometerskabets
Plads, Midskibs paa Forskuddet hang Spbavometyet. 1,7.7. ..
ere Sovelegarer. 3 foran og 3 agtenfor Maskinen. Fra
Caxljohansvierns Verft erholdtes udiannt Chiffouiever, Vaske-
vandstole, Feltstole samt forngdent Kajetaj til Lugarer og
Mandskah, men Rammekgjerne i Lugarerne blev senere paa
Turen ombyttede med Slingrekgjer af Tre. som Temmer-
manden forarbejdede. Erfavingen fra det forste Aar viste,
at det var ngdvendigt at anvende noget wmere Bekostning
paa Indreduingen. navnlic med Heonsvn 81 Livs og Luft.
Kemikerens Arbejde cenevede ofte de pvrize Herrer, lige-
som Skibslugten var eun stor Plage. nnar Vepret tkke tillod
Luftning  gjenmeny Skylightet. Tl 1877 Aars Togt Dblev
der derfor gjort tleve Forbedringer. Foyskuddet i Arbejds-
salonen fyttedes 0.6 (2 Xod) Lengere fovefter. Om Styr-
bord iudvettedes pan Banjerne (B) swerskilt Laboratorium
(L) for Kemikerne, med Indgangsdor fra Salonen. Denne
blev ordentliz malet med lysgron Farve og Gulvet hlev
tettet oy trukket med Voxduz. Langs Forskuddet opsattes
en Luftrende (4) af 0.1 (1 Nvadeatfods) Tversnit. dex
Jedede frisk Lult ned i Salonen (Fig. 2 & og Lufthatten,
Fig. 1, der kande vendes mod Vinden).  Den slette Luft
fortes ud gjennem et Blikvor, der {ra Gangen udenfor Lu-
garerne @ik over Kjedlen (0) oz op. forrenfor Skosstenen.
Skuddet pan J'orkant af Dampkjedlen (B) blev gjort dob-
belt og den 1 Mellemrummet stagende varme Luft givet
Atlob.paa Ngnende Maade. Lugarerne agzterud havde og-
saa en lignende Ventilationsindvetning.  Samtlige Lugarer
og Banjerne. hvor IMolkene laa i Haugekpjer. havde Ven-
tiler 1 Skibssiden, sanledes som man ser af Fiz. 4 og Fig. 1.
Lugarerne bleve trukne med hvidt Tapetpapir og Gulvet
kleedt med Voxdug: De vare meget vummelige og tere,
men varme, naar der var Fyr paa Njedlen og noget marke.
Varmeledningen, som det fgrste Aar kun Destod af et Jern-
rgr, der var ledet gjennem de forskjellige Rum, blev for-
synet med Aftapningskraner og serskilte Dampovne af Kob-

Alongside the aftermost hatchway, on the port side,
was placed a large, strong reel (Fig. 2 d. and Figs. 13,
14), which held 3000 fatboms of sounding-line. In 1876,
we had a spare reel on the starboard side; but it was
never nsed, .

Explanation of Fig. 2: — 2 companion hatchways;
o skylights; m skylight over engine-room; 2 ventilator;
w waterclosets.

Fig. 8 shows the arrangement of the Deck below the -
Roundhouse: — gy passages on both sides of the ship;
s messtoom; k cooking-range; I.L1... cahins; 2 companion- -
ladder to ovlop-deck; p pantry; m skylight over cngine-
room; b boiler. ' o

An Orlop-deck, fitted up as shown in Fig. 4. had been
laid fore and aft.from the engine. Tle common work-room,
A, occupies the whole breadth of the ship. The fivst year of
the Expedition it was a trifle swaller, the foremost bulk-
head being 2 feet farther aft. Amidships, under the large
skylight. foy which an opening bad been cut in the maio-

* hateh. was placed the zoologists’ table; another, that of our

neteorologist. stood on the port side; and on the starboard
side a third, for the chemical work done on board. To Fig.
4 ¢, on the povt side, is shown the case for the chronometers,
Awmidships. from the foremost bulkhead. was suspended the
marine barometerIn the same figure I,L7... are a vow of ca-
Dhins, 8 on cither side of the engiwe, fore and.aft, From the
Royal Dockyard of Carljolansveern the Expedition procured
cabin furniture, such as chests of drawers, washing-stands,
camp-stools, &c.. and the necessary bedding both for the cabins
avd the sailoys’ hammocks; bup in place of the canvas berths
we afterwards substituted wooden swinging-berths. made on
board by the carpenter. The experience of the first year's
cruise, showed some additional outlay for rvemedying defects
i the general arrangements below deck. i paxticular.those
connected with light and ventilation, to he highly desirable.
TUnsavoury swmells emitted during the chemwical work, would
hang about the room, and the foul air from the bilge proved
a great nuisance in weather that did not admit of ventilating
throngl the skylight. Divers improvements were accord-
ingly effected before commencing the eruise in 1877. . We
lad the dimensions of the work-room increased, by moving
the foremost bulkhead 2 feet fartlier . forward.  On the
starboard side of the orlop-deck (B). a separate laboratory
(L). opening into the work-room. was ftted up for the che-
wical work to be done on hoard.  The work-room got a
zo0d coating of light-green paint: and after filing up the
chinks. the fioor was covered with oil-cloth. ‘Along the
foremost hulkbead we put up a veotiduet (h), 1 foot
square, down which an uninterrupted curvent of fresh
air found its way into the work-room (Fig.2 %; Fig. 1 re-

- presents the moveable top of the ventilator. which could

be turned in any divection to catch the wind). To get
rid of the vitiated air. a tin pipe was laid along the roof
of the passage extending past the cabins, being carried
thence over the boiler (D), ‘and up the front of the fun-
nel. Morcover, there being now a double bulkhead afove
the boiler (b), like provision was made for the escape of



ber i bvert Rum. I Fig. 4 er endvidere S8 étyrmmndenes
Rum, f Fyrbgdernes, g Kabysen for Mandskabet, r Vand-
‘tank, b Kjedlen, » Maskinen, ¥ Kulboxerne.

the heated air between the two partitions.  For the eabing
aft, too. we adopted this mode of ventilation.  Each com-
partment, as also the orlop-deck. where the erew shing
their hammocks,. had bull's eye windows (Figs. 4 and 1).
The cabins were all of thew papered white, and had
their floors covered with oil-cloth. They were very com-
modious, and dry withal, bat. somewhat dark, and with the
steam up, rather close, from their proximity to tho boiler.
The wamming-apparatus, which on the first year's cruise had
oconsisted merely af an iron pipe extending from compart-
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Samtidig med Skibet -skal jeg omtale Pefersens Pendel-
Regulator, Fig. 6. Som bekjendt er det er-stor Ulempe,

ment to compartment t'hrouéhout the vessal, was now pro
vided with, stopcocks for turning on the stenm into copper

- receptacles, or stoves, as they are called, of which each

room and compartment had one. FKig. 4 also, represents
the mates’ cabin (S, S), the firemen's compartment (f), the
ship’s galley (¢), the watertank (v), the boiler (b), the
engioce (m), 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 Skruefartajer skal gas vet mod eller ret undaf Vinden
i hgj Sg, at Skruen til enkelte Tider kommer ud af Sgen,
eller 1 alle Fald saa hgit op 1 Vandet, at den tager en
saadan Fart, at der let- kan opstaa Havari 1 Maskinen.
Erfaring lerte, at “Vgringen" klavede sig bedst i hgi Se-
gang, naar den blev lagt med Stevnen rvet wod Ngerne,
men paar Bolgetoppen havde passeret Skibets Midte. faldt
Bougen ned 1 Bglgedalen oz Skruen, som derved lpftedes
op i Vandets Overflade, slog da saa haardt, at Maskinisten
stadig maatte stan med Throttlevalven i Baanden og bremse.
"Nastcommanderende, Premicrlientenant Petersen. fandt da
paa at hange op et af de store Lodder, der brugtes til
Lodningerne, af .12 Pds Vet under Maskinskylightet,
med Forstgining til Siderne, saaat det blot kunde svinge
frem og tilbage i Skibets Diametvalplan. I den vedre Ende
var fastgjort 2 Snore, der lgb gjunnems KNouse, en forrenfor
Maskinen (over Kjedlen) og cen agtenfor samme (i Maskin-
skyligbtet) noget ud i Bovde. ng bezee Snore var med de
nedve Ender fastzjorte 1 Haandtaget til Throttlevatven.

Idet, Skibet nu faldt ned med Bougen, svingede Lod-
det fovefter, trak derved 1 den agterste Snor oz lukkede
Throttlevalven. Naar Skibet atter vejste sig, faldt Loddet
“tilbage oz aabnede izjen for Dampen ved Hjelp af den an-
den Snox. Grandserne for Loddets eller Ventilens Beva-
gelser i begge Retuingey reguleredes ved et Par paa den
agterste Snor frestede Tvrerstykker af Tre. dex stoppede
op imod den agterste Kous 1 Maskinskylightet.

Gjenpen dette ebkle Avrangement udforte Loddet den
for Maskinisten saa ULesvierlige Ljeneste med Bremsningen,
"oz bedre end han kunde, da Loddet folger Skibets Bevz-
gelser siklrere end Maskinisten kan. Med tuld Fart hyalp
ikke Loddet. da Slideskabet oy Cylinderen indeholdt for
meget Dam) selv efter Throttlevalvens Lulming; men da
Maskinisten leller ikke kan gjore mere end at lukke, er
man i dette Tilfelde ved Omstendighedernes Medipr ngdt
til at regulere til oundre Fart.

Lodning,

Lodderne. Nnar Dybden ikke antoges at viere over
10U0 Favne. anvendtes det saakaldte Ror-Lod. Til Lod-
ning paa storre Dyb brugtes Baillie-Maskinen.

Ror-Loddet (Fig. 7) er atf Bly 0.777 (2 Fod 5'/, Tom.)
langt, 0.7078 (3 Tom.) tykt og vejer 50 Wer. (112 Pund).

Det har i den nedre Ende et i en Messingmuffé indskruet’

Jernrgy 023 (9 Tom.) langt. 07052 (2 Tom.) bredt til
Optagning af Prover af Bunden. Dette Ror har i den gvre
Ende nogle Huller for at Vandet kan slippe ud, naar
Bundpreven trenger ind nedenfra. og i den nedre Ende en
Butterfly-Ventil, der aabner sig opad. og som hindrer Bund-

It is a well-known drawback with screw-vessels steaniing
bead or stern to wind i a heary sea, that of the screw
being at times either wholly lifted out of the water. or
at least brought so near the surfice ns to cause it to
vevolve with n rapidity that cannot but expose the engine to
serious damage. In rough weather, the “Varingen™ was fonnd

‘60 beliave Dest with her lhead to the sea; but wlen the

crest of a wave had passed the middle of the ship, sbe
would pluuge ber bows ivto the trough of the sea, and the
serew, being then proporvtionally raised, tore round with such
critical violence at the surface of the water that the engi-
neer had to be constantly on the alert, ready at any moment
to shut the throttle-valve and cut off the steam. Observing
this aud the trouble it entailed. Lieutenant Petersen, our
second i command, hit upon the mgenious device of sus-
pending as a governor under the engine-room skybgzlt one
of the heavy leaden sinkers, weight 112 lbs., which he made
to swing right fore and aft. - At the bottom end of the sinker
were fastened two lines. vove through thimbles, one before
the engine {(over the Dboiler). and the-other abaft it (on the
eugine-room skylizht), a little to the port side, the other two
ends being made fast to the hand-lever of the throttle-
valve, ‘ : '

Now, wheun the vessel pitched. the siuker swung
forward. and, pulling upon the atterline, closed the throttle-
valve; on her again rising. the sinker swung back, opening
the steam-passage by its drag on the other lime. 1he motion
both of the sinker and of the valve was kept within proper
limits by two cross-pieces of wood on the after Jine, fixed
one on each side of the atter shimble.

By this simple avrangement, the engineer was relieved
from the troublesowme duty of throttling, which tbe sinker
pexformed even more effvctually, following the motion of the
vessel with far greater nicety than the most watchful eye.
At full speed, our pendwum-governor was of no avail, the
valve-casing ang the cylinder then containing too much steam,
even with the throttle-valve closed; lowever, as the engi-
neer can do no move than cut off the steam. in that case
there 1s nothing for it but to reduce the speed.

Deep-sea Sounding.

When the depth was supposed not to exceed 1000
fathoms, we used the tube-lead. as it is called. For sound-
ing n greater depths the Baillie machine was em’ploy.ed.

The Tubelead (Fig. 7). 2 feet 64/, inches long by 3
inches thick, is of lead. and weighs 112 lbs. At the lower
end it bas a brass box, into which is screwed an ivon tube,
9 inches long by 2 inches in diameter, for bringing up samp-
les of the bottom. This tube has the upper end perforated
with 2 number ‘of holes, to allow of the water passing .out
above on the sample of the bottom pressing in from beneath,
and is farnished at the lower end with a butterfly valve, open-.



proven fra at skylles ud af Roret under Ophalingen.
Roret er afskruet, kan et Sidestykke tages ud. hvorved
Bundproven kommer tilsyne med sine naturlige Lag og kan
undersgges forelghig, fgrend den bringes paa de dertil be-
stemte Opbevaringskar.

3
&
~ -
<
3
=
- -
1=
. .
!
1
- B
4 A%
a9
-1
Jo A=
- N
-~ I
42 Ao
E -
-
m
Bl

Fig. 7.

Baillie- Maskinen (Fig. 8) bestaar af et 1.775 (5 Fod
7 Tom.) langt, 0."061 (2'/; Tomme) bredt Rer, a, hvis
gvre Del er af Messing og tilspidset. I Spidsen er en
Gjenneruskjering, og lengere nede i Flugt med denne en

Don porske Nordbavgexpedition. C. Wille: Apparaterne og dares Brug,

Naar

ing inwards, to prevent the washing out of the sample on
its journey to the surface. The tube screwed off. the
sample within, as it lies @ &tw, may, by removing a slip
from the side, be disclosed for preliminary inspection,
before being taken to the receptacles in which it is stored
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The Baillic Sounding-machine (Fig. 8) cousists of a
tube a, b feet 9 inches long by 2!z inches in diameter,
the upper portion of which is of brass, bevelled away
to a long rounded slope. At this end it has d slot,

2



Aabning paa hver Side. Stykket D, der har en Bredde, som
er noget mindre end Raret a’s indvendige Diameter, er
indsat i dette saaledes, at Knasterne ved b's nedre Ende
kommer frem i Sideaabningerne. og Stykket b kan saaledes
beveges op og ned, fra at Xnasten steder an mod Over-
kant til den steder an mod Underkant af Aabningen. I
sidste Tilfeelde er b ganske skjult inde i Reret med Und-
tagelse af Ringen. I den nedre Ende af Reret « er an-
bragt den samme Indretning til Optagning af Bundpreve
som paa Rgr-Loddet.

Til Maskinen ligrer Jernlodderne ¢, ¢, ¢, af hvilke
" hvert har en Viegt af omtrent 27 Kilogram (35 Pd.). De
ere korte C'vlindve af stebt Jern med et Hul 1 Midten af
noget storre Dinmcter end Rovet a's og med Knaster paa
Oversiden samt tilsvarende Fordybninger paa Uudersiden
og desuden en Fure paa begge Sider. der ligger i Knaster-
nes og Fordybningernes Plan. Naar det ene Lod stables
ovenpaa det andet, danner deves Fuver en fortlobende
Rende. Underlod og Overlod har swerskilt Form. som Fi-
guren viser, idet det forste er kugleformiz afrundet paa
Undersiden, for at gjore mindre Modstand mod Vandet,
og det sidste er noget konisk.

Nagr Baillie-Maskinen . skal rigges. broges en storre
cybindrisk Traeblok med et Hul i Mjdten. Over dette leg-
ges Ringen d, der er af Stobejern. med isatte Jerntraade,
og man stabler nu Lodderne ovenpaa, sap mange som man
anser fornpdent for med Sikkerhed at kunne angive Gje-
blikket, da Loddet slaar i Bund. Derelter swcttes Rpret
« gjennem Hullerme i Lodderne og Treweblokken, Stykket D
loftes op. Jerntraadeve legges 1 Jernloddernes Sidefurer,
og Ringene /" hukes. pan de ovre Afsatser paa b, Naar
man nu lefter op i Lodlinen. der ev hexet fast ti] Ringen
i Stykket b, hienge Loddernc paa Afsatserne paa Styk-
ket b, og Roret « hwenger med Overkant af Sideaabuin-
zerne paa Knasterne ved den uedre Ende af b, som i
Figuren. Naar Maskinen stoder mod Bunden, bliver det
lgst hengende Ror @ drevet op og trykker ned sin gvve
koniske, og afyuudede Del Ringenc f ud af Afsatserne paa
b. Derxved er Forbindelsen mellem Jernlodderne og Lod-
linen ophavet. Lodderne med Ringen d, Jerntraadene og
Ringene f falde ned og blive liggendé paa Havbunden,
medens Roret @ og Stykket b bringes op til Overfladen,
paar Lodlinen hives ind.

Der blev anvendt indtil 8 Lodder af samlet Vgt
216 Kilogram (432 Pd.). Rgret, der hales op, vejer kun
17.5 Kilogram (35 Pd.).

Baillie-Maskinen viste sig at vere et udmaerket Ap-

parat, idet Lodderne hver eneste Gang, den brugtes, gik af -

Reoret, om end Bunden var noksaa blgd. 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 ), not quite
equal in width to the inner diameter of ¢, being so fitted
into the tube that the stads at its lower extremity correspond
with the aforesaid slots, or openings, can accordingly work
up and down within those Jimits. When the studs are at
the bottom of the slots, the piston-iron b is just within the
brass or upper end of the tube, the ring only by which
the instrument js shackled "to the sounding-line being then
above it. For bringing up samples of the bottom, the
lower end of the tube has an arrangement similar to that
at the bottom of the tube-lead.

To the machine belong a nuwmber of sinkers ¢, ¢, ¢,
weighing each about 3% pounds, — short cast-iron cylinders,
with a lole through the middle slightly excceding tu diam-
eter the tube of the mstrument, and toothed and notched
so as to fit into one another and make one mass, also hav-
mg a groove-on either side in the same plane with the
notches.  The top and bottom sinkers differ in shape, the
former being slightly conical, and the latter having tlhe lower
end spherically rounded, to diminish the resistance and thus
increase the velocity in descending,

The Baillie machine was placed for adjustment on
a cylinder of wood, having a hole through the niddle

- somewhat greater in diameter than that of the tube «.

Over the bore of the cylinder is placed a cast-ivon ving
d, with iron wires attached; and upon the ring are
piled a number of sinkers, sufficient to determine the
exact moment at which ‘the iustrument veaches the Lotton.
The lower part of the tube « is mext passed throngh the
sinkers into the wooden cylinder beueath; and after draw-
ing out the piston-iron b, the wires, forming a shng, are
laid in the groove along the sides of the sinkers, and
the rings f° hooked upon the shoulders of the piston.
Now, on the instrument being hung to the sounding-line
by the ring of the piston-ivon, the sinkers will depend,
on the iron-wire sling, from the shouldexs ot b, and
the tube « from the lower studs that retain the piston-
iron in position, the brass cylinder being pulled down the
entive length of the slots, as shown in the fizure. When
the tube’ and the weights touch the bottom, ‘the brass ey-
linder is pushed upward the length of the slots, and its
top rim striking against the rings f, the sling is slipped
off the shoulders of the piston-ivon. The sinkers, being thus
deprived of their support, drop, carrying with them the
ring d, the wires of the sling, and the rings f, down the
tube @, which, on hauling in the line, comes up alone, with

the piston-rod and a sample of the bottom.

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

The Baillie machine proved an excellent apparatus,
the weights being without exception detached from the
tube, however soft the bottom. The ounly difficulty



skelighed var Udfivingen over Rakken og ned i Soen. thi
ved Slag mod Skibssiden kunde .Teyntraadene lgsne og Lod-
derne tabes. Man fivede den derfor saa lrtig som muligt
ped i Vandet, hvor dens Svingninger under Fartojets Be-
viegelser Jettere kunde demypes og gjores uskadelize.

Lodlinerne, der var leverede af Rebslager Timm i
Christiania, var af fineste Sort jtaliensk Hamp. 2.6 (1
Tomme) i Omlaeds, voxede og glatstrogne. De holdt ved
anstillet Prove en Vagt of 750 Kilogram (1500 £d.). De
viste sig srdeles gode, oz der blev brugt kun en Line
hver Sommer.  Linen Dblev mamrket for hvert hundrede
Favne med omviklede og paamerlede Stykker Flagdug af

forskjellig Farve. De forste 20 Favne var dobbele Part

med INous og Hex til Loddet. Y 1876 var Lodlineu ind-
delt t norske Favne, og de forste 100 Favne havde Livder-
marker tor hiver (O Favne. I 1877 og 1878 var Lodlinen
imddelt 1 engelske Favne og de forste 200 I'avne opmer-
kede for hver 10de Favn. Opmrkningen foretopes om-
bord. idet der med Tommestolk blev sat Murker i Dakket
foy en Lengde af D Xavne, hvilke ogsan sencre brugtes.
naar Linen blev eftermaalt og vettet.

Som anfert. havde vi ingen Spramgning af Lodbinen

fornarsaget ved at Baillie-Maskinens Lodder ikke gik af

Roret. Som Bevis paa Lodlinens Godhed kan anfores. at
den wnder Lodningen en Gang, medens den altsaa vay i
fuld I'art, gik i Hus i Loddeblokken, idet demne ikke
drejede sig hwrtigt nok ind i Planet mellem Linens Parter.
Uagtet det voldsomme Ryk og det snevre Rum. hvori Li-
nen blev kneben ind i Blokken, over tildels skarpe Nanter,
holdt den wden at lide Skade. Den eneste Sprapgning af
Lodline fandt Sted 1 (877 paa Turen novdenfor Lromso,
idet Lodlinen, som wnder Indhivaingen var kommen under
Fartgjets Buud, Dblev grebet af Skruen og sprawgt.  Ved
at five et Lod i slak Bugt ud fin Stevnen og med Enderne
af Linen langs liver af Fartgjets Sider hale det agterud,
Iykkedes det vagthavende Officer, Capt. Grieg. at fiske
Lodlinen. der havde kastet sig om Propelleraxen san vidt,
at den ikke sank; derved reddedes flere Thermometre og
de af dem registrevede Bund-Temperaturer.

Accumudatoren bestaar af en Samling Kautschuk-Stroppe

(Figz. 9), hver bestaaende af 2 sammenfgjede Strenge af

27 (3}, Toms) Tykkelse. I hver Bugt er en Trw-Kous
med Stjert, og Strengene holdes sammen om Trmkousene
ved tynde Kautschuk-Ringe. Stroppene ere ordmede mel-
lem 2 steerke Trmskiver,- 07.442 (1 Fod 5 Tom.) i Diameter
og 07045 (1.7 Tom.) tykke, med ligesapmange smaa Hul-
“ler som der er Stroppe. Stjerten tages gjennem Hullerne
og samles om en sver Kous, saaledes at Stroppene blive
_jevnt.stive. Fig. 10 viser Lodde-Accumulatoren. Den be-
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lax i lowering the instrument: humping against  the
ships side was apt to diseneage the shing, and thus acen-
sion the loss af the sinkms.  We therefore got the machine
as quickly as possible into the water. where the swinging
motion given to it by the rolling of the vessel could
produce no injurious result.

The Sounding-lines. supplicd by My, Timm, vopemaker
of Christinnia. were of the best Ttalian hewp, 1 inch in
circumference. with a breaking strain of 1500 pounds, and
well They proved of exeellent
The Hnes
were graduated inte hundveds of fathoms by attached slips
of difterent colowred humtine, wrapped vound the surfree,
Each was yvove donble the fivst 20 fathowms, and provided
with a thimble and 2 shackle, to make fast the

For the st vear's cruise, in 1876, the

waxed and smoothened,

quality. one amply sufhicing for a whole cruise,

by which
soundime-maclune.
Ihie was gradunted into Novweginu Fathoms, and hadl slips
of leather at every 10 [athoms of the fivst hundved @ bat
tor the two remanimg erses, m IRT7 ad 1878 we sub-
stituted English measuve, @rmdunting the Aest two hondreed
(athoms of the Tme into The Tine
gradunted on boawrtl. D Iithoms loving  been previously
measured _out along the deck with a foot-rule. These five-
fathom A relishle standard when
re-measuring aud adjasting the due,

As
sounding with the Baillie machine : and henee we never
had the line eavey away from then failing to drop off on
the instrument ‘striking the bottom.  Meanwhile, the ox-

tens ol iathoms, WHR

futerva's served. tos, us

stated above, the weights were detached at overy

cellence of its quality caime on one oceasion to he se-
verely fested. When vunnine ont with full velocity.  the
line snddenly canght in the sonnding-block, which™ had not
readily adjusted tsel to the divection taken by the former
on s vapid passage out, Bute thowgh brought adp in this
way with a vieleat jerk. aund jannned besides into the blocl,
purtly. too. against slewp edees, the Line was strong enough
to stand the strain oniujared. The only sounding-line that
parted was one used in IST7. o0 our eruise north of fromsn.
We were Tmuling in the lead, when it 2ot anderneath the
By lower-
g a weight aver the bows o a slack bight, and then,
with the ends of the vope extending one along either side
of the vesse), hauling it aft, the oflicer of the watch, Cap-
tain Grieg, succeeded in Ashing the somding-line. which
had tvisted round the serew-shalt just sulficient to keep it
from sinkine. amdl thus recovered several thermometers, along
with the temperatures they hal vegistered at the Dottom.

The Avcunndatar s huilt up ol o number of steaps
(5. By, each composed ol 2 valcised india-rabbor springs,
three-yuarters of an inch thick, joined  lengthiwise,  In
eaclh of the loops is fixed a woeden thimble, with a lan-
yaxd, and the springs are kept together by means of thin
india-rubber rings. The straps are kept free from one an-
other and equably taut, by stretching them between a
couple of strong wooden disks. 1 foot 5!y inches in diam-
eter and 13/, inch thick. bored with a hole for every strap,
the lanyards being rove through the holes and brought

ships bottom. Touled the serew. aud wax hroken.
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staar af 15 Stroppe. ' I den nedre Kous hznger Tiodde- together round a laxge thimble. Iig. 10 represents the
blokken, der er af Jern, forsynet med Hvirvel, Axe, der Sounding-accumulator, composed of 15 straps. To the lower
laber paa Friktionsruller og to ‘Arme med Hmngsler il thimble is Lung the cast-ivon sounding-block, provided with
Styring af Lodlinen. Den gverste Kous hukes i et Top- a swivel, an axle revolving on antifriction rollers, and $wo

reb, der senere skal beskrives, og det hele Apparat henger, hinged arms to act as fairleaders for the line. The upper
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Fig. 10,

naar det er i Virksomhed, under Bagbords Storraa-Nok, [ 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.’
Hensigten med Accumulatoren er at kompensere Ski- * The most important function of the accumulator is
bets Bevegelser op og ned i Sgen, saaledes at Lodlinen to take off the suddenness of the strain on the line hen



‘tkke Dliver udsat for pludselige Ryk. TUdvidelsen af Ae-
enmulatorens Stroppe tjener ogsaa til at angive Storrelsen
af den XKraft. som gaar paa den. °

Ved Afvejning i Land favdtes den Veegt. der svarede
til hver Fods Udvidelse af en enkelt Strop, og dervefter op-
“sattes nedenstaaende Tabel, der dog selvfglgelig kun angiver
omtrentlige Vaerdier. En Accwmmlator med 30 Stroppe
brugtes til Bundskrabningerne.

Leengde. 1 Strop. 15 Stroppe. 30 Siroppe.

Fod. Veegt i Pund.

3 0 0 0

4 40 600 1200

5 61 915 1830

6 - 16 1140 2280 ¢

T .00 13560 2700

8 1wl 1515 3030

9 111 1665 3330
10 122 1830 3660
11 132 1980 3960
12 143 2145 4290
13 153 2295 4590
14 162 2430 4860
15 173 2599 5190
16 185 2773 5550
(7 108 2070 5940
18 213 3195 6390
1Y 230 3450 6900

Ved 20!/, Fods Langde blev Stroppen sprengt.

Do Loddeblokken vejer sine b0 Pd.. don storste Lod-
devast, som oventor autort, var 470 Pd., hvortil kommer
Vandhenterens Viegt, ser man, at Accumulatoren, paa hvil-
ken dex i dette Tiltwlde @ik en Krait af noget over 1000
Pd. for Loddere kom i Vandet. ikke blev meget anstrengt
i Forliold &l hivad den kunde bave. Under Loddets Syn-
ken gaar dev ikke stor Kraft paa Accumulatoren.” derimod
bevivker Lodlinens lange Overflade en saa betydelig Friktion
mod Vandet under Ophalingen fra storve Dybder, at Ae-
cumulatoren kan steakkes nd 072 il 073 {en halv il en
hel TFod.) '

Kautschukstroppene taaler godt Fugtighed, men an-
gribes af fedtagtige Stoffic og lider vel ogsan ved stadiy
Udsaettelse for Vind og Vejr.  Saasnart Lodningem.vay forhi,
blev vistnok Accumulatoren strax fivet ned i Vandet, men
det kunde jkke altid undgaaes. nanx den var wdhalt under
Ranen til Brug, at den for en kortere ‘Iid kom i Rogen
fra Skorstenen. Den 1 1876 brugte Accumulator kunde
ikke bruges den folgende Sommey. I 1877 anbragte jeg
til Forsog omkring Stropperne en Serk af Sejldug, der
blev fastspigret rumdt [Kanten af overste Trwskive (se Fig.
1. Skyabe-Accumulatoren, og Titelbilledet samt Fig. 14) og
var af samme Lengde som Stroppene i Hvile. Ikke usand-
‘synligt paa Grund af demne Beskyttelse holdt Accumulato-
rerne sig saa godt, at de kunde benyttes i1 1878, dog i
den sidste Tid forstzerkede med nogle nye Reserve-Stroppe.
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the vessel is rolling or pitebing: but it is also valuable as
indicating roughly the amount of the strain, by the greater
or Jess extension of the straps.

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

Length of Strap. 1 Strap, 15 Straps. 30 Steaps.

Feol. Weight in Ponnds,
3 0 U U
4 ) 40 - H{UV) 1200
5 61 015 1830
8 76 1140 22810
1 a0 L350 2700
8 101 1513 3030
9 111 T 166D 3330
10 122 1830 3660
11 132 1980 3960
12 143 2145 4290
13 133 2205 4590
14 162 2430 4860
15 173 250H 5100
16 185 277H HHdY
17 198 2970 5040
18 213 3195 6390
19 230 3400 690U

At twenty fect and a half the strap broke.

The weight of the sownding-block being HO pounds, and
that of our heaviest set of sinkers, as statud above, 470, to
which must bo added the weight of the water-bottlo, the
accumulator,. which necordingly had fo bear a strain of
but little more than 1000 ponuds hefore the sinkers reachod
the water, was not exposed to any severe test, consider-
ing the great strength of the strapse Duoving the down-
ward passage ol the lead, there ix very littlo strain on the
accumulntor; but when hanliug i, the friction of one o
two miles of cord i the water s so consulorable, that the
accuminlator will be fregquently  stretehed  from hall o foot
to a foot.

The fdia=-rubber spyings stand wet and moisture well;
they ave. however, injuriously affeeted by grease and all
kinds of fatty substances. and probably, too, suffer from
Tmmediately alter
sounding, the accumulator was Jowered into the shrouds;

continuned exposure to wind ind weather.

but wlhen triced under the yard-om for use, it was not
always possible to keep it out o the smoke from the fun-
nel.  The accumulators provided for the fivst yeur's eruise,
in L1876, had to e rejected on the next. To remedy this
drawback, 1 tried, in 1877, the experiment of nailing round
the rim of the upper disc a protective covering of canvass,
o6f the same length as the wnstretehed straps (see Fig. [,
Dredge-accumulator, Frontispiece, and Fig. 14). Owing,
probably, to this simple expedient, the ageumulators kept
m so good a condition as to admit of our using them
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Thermometre. — De Dybvandsthermometre, der be-
pyttedes paa vor Expedition, vave Casella-Millers, Bucha.
nans (Kviksglvpiezometer) og Negretti og Zambras. den
zldre og den nyexe Model. Desuden gjordes Forsog wmed
Vand-Piezometre til Kontrolbestemmelser for de maalte
Dybder. Alle disse Instrumenter ville blive beskrevne af
Professor Mohn i bhans Afhandling om Dybvands-Tempera-
turerne.

Vandhenter. — Paa vor Expedition ‘auvendtes hovedsa-
gelig den at mig dertil konstruerede, 1 Fig. 11 i ;5 af'den
sande Storrelse {remstillede Vaudbenter.  Instrumentet, der
blev provet i Christianin for det blev antaget, blev bragt
under den hele Expedition, saavel paa de storre som paa
mindre Dyb.  Da Kemikeren havde stillet Fordring paa
5 Liter Vand, blev Apparatet meget stort. hvilket vistnok
ikke generede Indhalingen i msrkelig Grad. men det gjorde
det noget tungvindt at haandtere paa Duk.

Vandhenteren er i Figuren fremstillet ferdig til Ud-
firing.  Tampen af Lodlinen hexedes i overste («) og Lod-
det 1 nederste Gjebolt (b). Under Udhivingen strgmmer
Vandet frit gjenmem det, tor Pladsens Skyld. spiralformig
bajede Ror, der var af Kobber og indvendig fortinnet.
Samtidig Joftes Propellerne op, saa at Taggerne i Under-
kant af Propelbosset ¢ kommer klay af Taggerne i Muften
om Veuntilstangen, og om de ikke skulde komme ganske
klare, sker Propellens Omdrening med Skraaplanerne, sanat
Muffen og den gjennem samme gaacnde Ventilstang d bliver
staacude stille.  Naar devimod Instrumentet under Indhiv-
qing Levages opad, trykker Vandérykket Propellerne ned,
de drives ryundt den anden Vej oz tager Mufien med sig.
Ventilstengerne, der styres af Teerstykkerne ¢ oz Ventis
lerue, -der eve overtrukue med Kautschuk. skraes da wod
Ventilsiederne 1 Enden af Rovet, og naar de er niesten
lukkede, glipper den sidsée Skruegjienge i Ventilstangen ud
af Skruegjengerne i Muffen og Spiralfjredrene (f7) klnppe
da Veotilen 1, og bolder dem lukkede under Resten af
Indhivningen, medens Propellemme oy Mufferne gaa losce
rundt den glatte Del af' Ventilstangen og saaledes trembyde
meget bden Modstand.  Instrumentet lukkede sig efterat
vere mndhalt G & 7 Favne. Skjermenc om Propellerne
beskytter disse, saa at Instrumeutet uden Skade kan ligge
paa Bunden.

Da man gnskede at konstatere, om der var Overskud
af Luft i de dybere Vandlag, blev der over Svikhullet (¢)
pan Rgret paaskruet et gjemnemboret Laag, og dette blev
forenet med et i den ene Ende lulkket Glasrer ved Hjalp
af et Stykke Kautschukslange. Naar Vandet under Ned-

firingen strommede ind i Vandreret, lgb det ogsaa ned i .

. the vear after (1872). strengthened. however. on the latter

part of the cruise with a few spave straps.

Thermometers. — Of deepesea thermometers, the Ex-
pedition was provided with the Millev-Casella. Buchanan's
(uercury-piczometer). amd Nepretti & Zambra's (on the
oviginal and the improved construetion.)  Experiments
were also made with water-piczometers, to “control determ-
inations of depth. “These instraments will all be describad
by Professor Mohn, jn lis Memwir on the deep-sea tem-
peratures. ‘

The Wader-Botile. — For collecting water both from
the bottom mid ‘intermediate depths. we made chief use, on
cach of the theee crnisess of an jostrument  devised by
myselt, ad tested in Christisnda previous to the depavture
of the Expedition.  Fig, 11 vepresents this water-battle,
onc-cighth of the actual size. e apperatus having, as
stipulated by Mr. Svendsein. chenrist to the Expedition, to
bring up D of course rather
bulky: but this. thouzh it wade the mstrument somewhat
cumbersome to handle on deck. did rot materially impede

Litres ol waters, it was

the heaving .

In the Agure. the water-bottle ix shown ready to let
The end of the is shackled to tho
upper eyebalt (@) and the lead to the lower (0. On the
downward  jowrney, the water passes (reely throngh  the
tube. which is of copper. tiuned un the inside, and which,
to save space. had heen given a xpival form. Now. the
pressure of the water will Tilt up the propellers, enabling
the cogs in the under surface of the loss (¢) to get clear
of the cogs in the huxh. tlhrongh which passes the vod of
the valve ()y and H not quite elear. the propeller will
vevolve et the tnelined planes. the bush and the valve-
On the other hand,

<o. soundmg-line

vad vemmining stationaey as belore,
when the mstrament. on being lowded o, 18 given an wp-
ward maotion, the pressuve of the water will force down
the propellers. sl they  will then vevolve fu the opposite
divection. ciorrving along with them the hushes, The valve-
vods. which camnot revolve, being kept in position by the
cross-pieces (¢), will then. together with the valves, covered
with indin-vubbey, he screwed neainst the valve-seats,  When
thie valves are wellnigh closed. the Tast twist of the serew
on the rod of the valve will slip out of the correspouding
twist of the serew on the bush. and the spiral springs (/)
imstantly press down the vidves amd prevent the enclosed
somple  of  water from  esciping. the propellers ad  the
bushes beiny left to vevolve independently rourrd the flush
portion of the rods, thus sfiording very little resistce on
the passage to the surface,  The instrument eloses on hiving
hauled in 6 or 7 fathoms.  “T'he shicdds roumd the propel-
lers serve to protect them from damage when the instru-
ment is lying on the hottom.

With a view to ascextain whether the proportion of
air were really greater in the deeper strata of the ocean,
a perforated cover was screwed over the spigot-hole (y),
and connected, Ly means of. a short piece of india-rubber
hose, with a glass tube, sealed at one end. Now, when the
water on the downward passage of the instrument entered



Gla.smretf af hvilket saaledeés den atmosfariske Luft blev

vdjaget. Naar Instrumentet kom ombord. eundevendtes det,
saaledes ot Kranen % kom ned og Glasroret op. Man be-
vegede nu Vandhenteren lidt frem og tilbage med den
pwre Ende, og hvis der bavde veret Overskud af Luft,
maatte denne have arbejdet sig op, og vist sig i Toppen
af Glasvgret. Dette viste sig imid-
lertid i ethvert Tilfrelde fuldt af
Vaud lige til Tops, og blev derfor
i den senere Tid ikke paasat.
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the spiral copper tube, it also flowed into the glass tube,
expelling the atmospheric aix. So soon as the instrument
came on board, it was inverted, the stopeock () pointing
down and the glass tube up. The upper end of the ap-
paratus being then moved gently backwards aud forwards.
the surplus of air, had any such existed, must-obviously
' have forced its way upwards. and
have appearved, m the form of.
bubbles, at the top of the glass
tube, which, ‘however, was invaria-

Til mindre Dybder, og naar
man ikke behgvede at standse UdAf-
ringen, benyttedes en windre Vand-
henter konstrueret af Professor Ek-
man 1 Stockbolm. Dette Apparat
er fremstillet i Fig. 12. Det be-
staay af en 1 begze Ender naben

bly found to be full of water;
and hence we ceased to attach it
when the fact would no longer
admit of doubt.

"For moderate depths, and when
vot obliged to check the line in
veering out, we used a smaller
water-bottle, covstructed by Pro-
fessov Ekman of Stockholm. This
Instrument is vepresented in Fig,
12. It consists of a brass cylinder

Cylinder ¢, der haren Brem rundt
om den gvre Kant. Denne Cylinder
Iober op og ved langs tre! Styre-
stenger d, hvis grre Ender er for-
bundne med et Tverstykke. og de
nedre Ender er fiestede til en
Bund, der bar en med Iedt eller
Guttapercha  fyldt Udskijslpning
rundt om, i hvilken Cylinderens
nedre Kant passer. I denne Bund
er ogsan en Udtapningskian., Fra
Midten of Bunden staar op en
Stang, der barer en Skive med
Kanter af ombgjet Kautscluk. og
som lukker Cylinderen foroven.
naar den er sluppet ned. I denme
Skive er et Svikhul, lukket med
en Prop. Cylinderen hukes med
en Sliphage « i det gvre Tver-
stykke niellem Stengerne. og denme
Hage bolder da Cylinderen oppe.
medens Apparatet loftes over og
langs Skibssiden. men maar man
Inder det falde i Vandet, loftes
Cylindeven . lidt af Vandtrykket

(¢), open at both ends, and with
a flange round the upper rom.
The cylinder slides up and down
3! metal guides, the upper ends of
which are conuected by a beam,
the lower end Dbeing fixed to a
circular  bottom-piece. haviug a
grooved vim filled with grease or
guttapercha. mto which the eylin-
dev fits. The bottom-piece is also
provided with a stopcock: and, pro-
jecting upwavds from the centue,,
extends a stout rod. Dhearimg a
metal disk, the rim of india-rubber,
which serves to close the top
end of the cylinder, on the latter
having slid down the guides. In
the disk is a spigot-hole, stopped
with a plug. The cylinder is at-
tached to the beam, between the
guides, by means of a slipping-hook
(@). wlhich keeps it suspended when
lifting the apparntus and lowering
it over the ship's side: hut on its
reaching the water. the pressure

wader Bremmen og Sliphagen fal- 0 0 20 30 qeainst the under surface of the
der ned.  Vaudtrykket holder da ——t—l L+ -] flange slightly raises the cylinder
'y . . R n. & 9 1 Foot. R A ) i

Cylinderen fremdeles oppe. saa- . and slips it off the hook. Mean-
lenge Instrumentet syvker raskt, Fig. 12. while, the pressure of the water

men idet man standser Udfiringen

eller ved Bunden, falder den ved og indeslutter Vandet.
Hagen b griber fat under Bundstykket og hindrer Cylinde-
ren fra at lgfte sig mere, nnar den engang er faldt ned.

! I Figuren er for Tydeligheds Skyld kun tegunet to.

will retain the cylinder at the top.
of the instrument, the descent being sufficiently rapid: but
on checking the line, or the instant the machive touches
the bottom, it will slide down and -shut in a sample of

! To avoid apparent complexity, only two of the guides are shown
in the figure. )



De nedenti] pansatte Jernblade f stoder mod Bunden og
bindrer, at Kranen bliver fvldt med Mudder. Til vort
Brug anbragtes -istedetfor disse en fast Jernstang med Oje-
bolt i den. nedre Ende. i hvilken RorLoddet indhexedes.
Apparatet romuede 2 Liter Vand,

Under de for antydede Omnstaendizheder erv Apparvatet

sterdeles hensigtsmeessigt og Tretningen paalidelig. men kom-

-mer nozet i Vejen under Nedfivingen. maa hele Operatio-
nen gjoves-om igjen. og dertil kommer. at Bremmen tillige-
med overste Lukuingsskive frembyder en ikke uvasentlig
Modstandstlade under en langere Tudlhivning.

Forberedelser til Loditing. Lodlinen, 3000 Favne lang.
var oprullet paa den agterud om Bagbord i Dakket fast-
skruede Dakrulle. der sees i Fig. 1. 2 og 14, T Fig. 13
er denne vist tydeligere.  Rullens Bom var 04627 (2 1ad)
lang.. 01D (6 Tom.) tvk og of Tra.
De civkelformede  Sideflader var  af
tykke, galvanjsevede Jernplader. paa
den indve Side plane. paa Ydersiderne
forsteerkede ved dobbelte Lag af Jern-
plader. Deves Diameter var (#0935
(3 Fod 6 Tom.) og deres Wanter var
afrundede. saa at de frembgd en glat,
ringlormig Flade af omtrent 2.6 (en
Tonmes) Dizumeter.  Paa Baghord Side
var anbragt en Svejv at0.731 ({ Fods)
Langde med Trehaandéag.  Ntativets
trenidle Dele nedentil forbundne
med Jemstrenger.. og det hele hvilede

var

pan et Par langskibs lobende Bjalker.
givimeni hvilke Stativet var skruet fast
til Davkket. '

Tampen af Ladliven toges fra Rullen oz manedes

giennem Fodblokken paa Asterkomt of Hytten (Fig. 14))
Denne Blok var lidt mindve end Loddeblokken, og Skiven
solid, men forovrigt aff samme Nonstruktion som  denne,

Dertra manedes Lodlinetampen videve gjennem Loddeblok-

ken. der hang under Aécumulitoren. “Accumulatoren var
1 sin pvre Ende festet til et Zopreb. hvis anden Ende var
fastujort over Godset pna Stovsalingen (Fig. 14y Med
en frskaaven Talje baledes nu Accwnulatoren wd paa siu
Plads under Bagbords Storraa-Nok.

Stovraaen  hrasedes

saaledes. at Accumulatoren kam omtrent for Midten af

Loddebroen. og blev 5 denme Stilling forstattet med Braser,
Toplenter og Rakke.  Lodlinen ihexedes . overste @jebolt i
Vandhentexen, eller Ringen i Roarloddet. eller Ringen i
Roret til Baillie-Baskinen, efter Owstendighederne.  Be-
nyttedes Willes Vandhenter, hexedes Rovlod eller Baillie-
Maskinien i dennes nedeérste @jebolt. -Disse Forbevedelser
blev truffet. medens Fartojet enduu var 5 Gang. De fol-
eende Manpvrer. der udfortes dels for at holde Fartsjet
‘saavidt mulig paa Plads wndeir Lodnivgen. dels for at faa

Dean norske Nordhavsexpedition. C. Wille: Apparaterne og deres Brug.
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water.  Once down. the evlinder is kept in pesition by a
hook (1). which catches on the under surface of the bottom-
piece.  The iron tenders (f) at the lower end of the in-
strument serve to protect it when striking “the bottom, and
prevent mnd ov rubble from founling the stopeock. . In lien
of the fenders. we substituted aw iron vad., baving at the
lower.end an_eve-bolt. to which the tube-lead was attached.
The apparatus -brings up abont 2 litres of water.

Properly used. the Ekman water-bottle gives vvery
satistaction.  There is no Teakage: hut should any mishap
ocomr n veering. the whole operation will have ta be re-
peated: moreover. the finge ol the exlinder and the disk
at the top offer considerable vexistanee in hauling up the
instrunient.

Prepurations for Deepsea Sounding. — e sounding-
line -— length 3000 fathoms — was wound on the port side

of the aflter-deck on a Tavge. stromg veel, seeured by serews

(Fies. 1. 2,

14} ta the dock.
cleaver adea ol fhie arrangement,

and Fig, 13 conveys n
The
hirrel of the ree) wax of wood, 2 lect
3%, mches long by 6%, inches i dia-
neter, the fwo feymimal disks heing of'
thick. @nlvanized shoost-ivon.  strenath-
ehedd ol (e outer swfaee by o double
They
menswred 3 feet 70, inehes in dimmeter,

plating ol she same watevinl,

and were vounded af the eiveumierence,
sooax tiogive them a smooth annulay
riny, abont ) At the
port end. the veel had ane jron Jever-
arm, 1 foot in lengthe with o waooden

an o omeh broad.,

handle, The two supports of the frame

were connected  miderneath by means

of iron stays, the whoke apparatus he-

ing nade to rest on o couple of heams running fore and
aft, through which the frame was serewed to the dock.

The end of the line was vun o) the reel and rove

Sthrough the lesding-hlock on the alter part of the round-

house (Figo 14 Thix Block wax a tritte smaller than the

sounding-block and had a solid shead, though in ather rve-

thenee. the Jine
vove throngh the sounding-block, which hang heneath the
accmulator.  This apparatus was attached to a strong
pendant. made fast above the gear of the maim cross-treces
g 14). and by means of o gn-tackle purchase hauled
out mnder the port main vied-nem, the yard heing trimmed

speets similavly  constructed.  Fyom was

so as to bring the sceumulatoy ax near as possible abreast
of the soundinz-hridge. and kept in position by the hraces,
topping=lifts. and trusses, The lne — neeording to the natwre
of the operation —  wis next shackled to the upper cye-
bolt of the water-hottle. the ring of the tubedead, or the
ring of the tube of the Baillic machine.  When using Wille's
water-bottle, we lung the sounding-instrument — the tube-
lead or the Baillic machine — to the Jower eye-bolt, These
preparations -were made with the vessel steaming abend;
the subsequent manauvres, for keeping the ship in position
3



: qudét i’ Bund, udfgrtes 'samtidig med Fartgjet og -med

- Apparaterne .paa Dzk.

_ Mansvre med Fa/rt#)et Ved. Ankomsten til Lodde-
stationen lagdes Fartgjet med Stevnen ret imod Vinden

og stoppedes. I demne- Stilling sagte man pu at holde

together, handling tlie .vessel

and for sinking the lead to the bottow, we carried out
and the deep-sea apparatus
simultaneously. . "

Handling the Ship. — On axriving at a sounding-..
station,. the vessel was put lLead to wind and her way

‘deadened. In this position we tried to keep the ship as

Fig. 14

det paa samme Plads hele den Tid, Loddet behavede for
" at komme til Bunds. ‘Ved afvexlende at Jade Maskinen
gaa langsomt forover, naar Fartgjet begyndte at sakke, og
stoppe, naar Lodlinen begyndte at vise agterover, opnaaedes
i Regelen Hensigten, idet Skruevandet gav tilstrekkeligt Tryk,

near as possible stationary during the passage of the lead
to the bottomn. By alternately starting the engine’ as soon
as the vessel had got sternway and stopping when the line
began to point aft, we generally managed to gain our object,
fhe. water thrown back by the screw acting-on the yudder



til at Roret kunde virke og benyttes til at stotte for Af-
fald til ‘den ene eller den anden Side. I lpj Bris sattes
undertiden bakt Fortopsejl, hvorved opunasedes storre Mod-
stand mod Skruens Virkning. saaledes at Maskinen kunde
gaa lurtigere forover og med mindre eller ingen Atbrydelse.
Livorved Styringen blev sammeget mere virksom. Desuden
kunde Fartpjet ogsaa styres ved at brase Topsejlet.

Naar Vinden var meget svag. Seen roliz og Dybhden
ringe, kunde Lodningen udferes ved at legze IFartojet tvers
paa Vinden med Lodlinen til Luvart.

‘Med stiv Kuling og boj Sp var det selviplgeliz nod-
vendigt at anvende stor Paapasselighed for at kumme holde
Skibet 1 den rigtige Stilling med Stevnen mod Vinden.
Det var under saadanne Omsendigheder ofte ikke muligt
for Rorgjengeren med det langsomt virkende Ntyveapparat
“at undgaa. at Bougen faldt af til den ene eller til den an-
den Side. Et begyndende Aflald til Ntyrbord kunde i Re:
gelen standses med Styrbord Ror og et Par Slag fukl Fart
forover. der kunde give Roret Drejningskraft. wlen at Ski-
bet begyndte at skyde over Stevn.  Hjalp ikke dette. gaves
derpaa fuld Fart ngterover. hwvorved Skruen drejede Agter-
skibet til Styrbord — denne Grund var viesentliz bestem-
mende for at lade Lodningen foregaa om Bagbord — og
fiexnede dette fra Lodlinen. og devefter fuld Fart forover
med Styrbord Ror, inddil mau fik Stevnen op i Vinden
igien og Lodlinen lodvet. '

Bestarligere blev Manovren, paar Skibet. uagtet al
- anvendt Forsigtighed, faldt mwed Bougen Bagbord ud over
Linen.  Dersom det da ikke lykkedes ved enkelte Slag for-
over og agterover og Skiftning af Roret at faa Vinden ind
om Baghord. san man med Fart forover og Styrbords Ror
kande komme op i Vinden med Linen klar af Siden, var
der intet nndet ab gjpre end med afvexlende fuld Fard for-
over og agtevover at deeje Skibet helt rundt om Lodlinen
Bagbord over, mdti mui atter kom op med Stesnen mod
Vinden, og Linen visende lotlret.

AMan kunde ogsaa i ikke altfor svier Sg med Fordel
Jegee Agterenden mod Vind og Sp. og med Lodlinen  til
Luvart holde Fartgiet pan Plads med Skruen ganende ag-
terover. tdet Agterenden i saadant Fald altid sgzer op
imod Vinden. , .

Lodning med Rgr-Lod. Loddet (med Vandhenter)
lpftedes. saasnart Skibets Fart var standset. ud over Lodde-
broen, og fivedes, idet en Mand drejede Svejven paa Rullen,
omtrent en Iavn ned. Dybvandsthermometerne sattes fra
Loddebroen fast paa Lodlinen. Ved Rullen stod 2 Mand,
" med Leederhandsker paa Henderne. paa hver sin Side af
depne og trykkede med Magt paa Sidefladernes afrundede
Konter.  Alt var nu ferdigt ti at ,Lade gaa”. Idet den
kommanderende Officer fin Loddebroen gav Ordren: ,Lad
gaa”! slippedes Svejven paa Rullen lgs, Loddet oz Lodlinen
tog Fart, oz Rullen drejede sig rundt. Det er dette Oje-
blik, der er fremstillet i Fig. t4.. De to Mwnd med Lr-
derhandskerne regulerede ved sit Tryk paa Rullen Bevegel-
sen snaledes, at den blev saa jevn som muligt, “hvad "der

with sufficient force to give steerage way and prevent the’
ship from falling "off. In a lght wind we sometimes set

the fore topsail aback. and thus. by occasioning gveater

resistanee to the action of the screw, enabled the engine
to work quicker a head and with Little or no mterruption,
which made the steoving more eftective.  The ship could
be stéered, too. by bracing the topsail.

Tt there was very little wind and wo sea. we could
sound. in comparatively shallow water. with the vessel laid
beam to wind and the line to windward, '

Tn o stift” byveeze and with o heavy sea running, great
care and attention were obviously needed to keep the ship
i position with her head to the wind: nay, the, hehnsmmn,
owing to the necessily  takly action of the steering-gear,
fouud 1t tmpossible to prevent e fzon now and again
paxving off. I she (011 all' to starboard, we  grenerally  ma-
naged to bring her up by putting the helm  a-starboard
and starting the engine abead, o Tow  strokos of the serew
being sufficient Tor the vudder to net, without petting way
ou the ship. This filing, we eave her full spoead  astern,
upon which the action of. the sevew. Ivinging the stern of
the -vessel to starboard, kept it clear al the sounding-line
{the certain resuit of thix manceuvre was indeed  onr main
reason for carrying on the sounding opevations “from  the
poet side). and then stexmed full speed ahead: i) the ship
was agnin head  to wind and the loe pointed vight up
and down.

Wihen the vessel. in spite of every precaution. had
fallen oft with her heid to port aerass the line, the dif-
ficulty of Dringing her to was mmch greater,  In that case,
it we failed by a few strokes of the serew ahead and astern,
and by shifting the hebm, in getting the port side to wind-
ward. so us, on starting the engino shewd, with  the helm
a-stwrbaard, to bring the ship hend to wind and clear of
the line, our only resouvee Ly in working her head  to
port vound the line, by steaning  Tull speed  altermately
ahead had asterne B we had agmai got her head to wind,

with the line right up amd down.

Ly compmyatively moderate weather, we found it 2 good -
phy to lay the ship storn to wind and sea, with the line
with
engines,  the  stern then invamably  working  up  ngainst
the wind. .

Sownding with the Tidedead. — As soon ns the vessel
had lost her headway, the demd (with the water-bottle attach-
ed) was hifted over the sounding-bridge, and  then Jowered
fathon. 2 turnine the lumdle of the reel.
The deep-sea thermometers were fastened to the line from
the bridge.  T'wo men. their huds protected by lenther
gloves, stood one on either side of the reel, and pressed
against the annular rim of the sheet-ivon disks.  Everything
was now ready for the operation. At the moment the of-
ficey in charge, from lhis - station- on the sounding-Inidge.
gave the word to let go. the man prasping the handle of
the reel let go his hold, and the lead immediately dropped.
dragging after it thé line, which, in running out, caused
the reel to revolve. This is the stage of the operation re-

a1 .

to windward, mud keep hey in position yeversed

ahout nman



“er af Vigtighed for Ngjagtigheden af den folgende Bereg-
ning af Dybden, Det Stykke af Lodlinen, der'er mellem
Rullen og Fodblokken, maa altid have en passende Stram-
ning, saaat Linén jkke under Betwzelsen slaar Bugter, dex
kunde bringe den til at kaste sig om en eller anden frem-
stnaende Gjenstand og derved toraarsage Havarjer eller cn
pludselig Standsning af Lodlinens Beviegelse.  Denne Brems-
ning fordrer derfor baade Opmerksomhed, Kyaft og Ovelse.
I {877 forspate jeg en mekamsk Bremse paa Rullen,
‘men den viste sig upraktisk og anvendtes kun nogle Grange.
Naar Skibet lotter sig paa Sgen, vives Linen af Rullen
med stor Nraft, og naar det atter sienker sig, tovmindskes
~ Lodiets Dmg, ja ophivves uudertiden nwsten for ot Qje-
Dblik.  Disse watladelige Forandrivzer foles- strax. naay man
bremser med Haand, og med nogen @relse vanner man sig
til at bremse netop det ndvendige, men med den mokani-
ske Bremse viste det sig ugjerligt at folge Forandringerne,
der ikke foltes gzjenmem Apparatet.

“Ved Dybder, der ikke oversteg Q00 il 1000 Favue,
merkedes hedst, at Loddet slog i Bund, derved. at man
lod Linert lghe zanske -lgst” zjennem Haanden, og man folte
da en pludselig Aftagen i Udlobshastigheden.  Man kunde
ogsaa. tydelix se det derved. at Linen mellem Fodblokken

og Rullen lagde sig pludseliz Had ned paa Diekket. Saa-
snart over TUL Favne var ude. var den Bremsning, der
udfordredes for at holde Linen stram, kuu ringe. [ nogle

faa Tilfzelder. 1 hvilke dev bley
Favne med Rorlod alene, viste
muligt at iagttage det Ojeblik,
Linen vedbley at. lohe.

det sig at det ikke var
da Loddet kom i Buud.
wd paa Guennd - af sin egen Vgt
med en Hastighed. dev ikke ear synliet tovskjellig fra den
Hastighed. hvormed den Job aed Loddet som Tillegsvagt.
Under sandanne Omstiendigheder loddedes om igjen med
" Baillie-Maskine,  dersony det ansagges fornadent at faa et
ngjagtigt Lodskud.  Mad Rorlod og Willes Vandhenter
sammen kunde der fanes gode Liodskud paa oveyr 1100 Favne,
som- et Forsge paa Station 247 viste. Her nemlig
Baillie-Maskinen 1120 Ifavne, medens Rovlod med Vand-
henter gav 1124 Favue.

Bestemmelse af Dybden. - Da Lodlinen for de storre
Dyb kun var mierket for hver {00 Favne, maatte det naj-
agtige Favietal soges ved sieregne Observationer oz Bereg-
ninger.  Den fa fmst af brugte Fremgongsmaade vay 1ol-
gende.. I det Qjeblik. Loddet gk 1 Vandet, og naar et
Hundvede-Favne-Mierke gik i Vandet. raabtes . Nu™ og
Klokkeslettet notevedes i Loddejournalen  paa  narmeste
Sekund.  Forvat give Notevingerne stoyre Sikkerhed, vai-
skocdes af Folkene ved Rullen altid i Forvejen  Mworke”,
naar et al Mavkerne @ik al Rullen. T det Qjeblik Loddet
var 1 Bund, yvaabtes .Bud™ og det tilsvarende Klokkeslet
noteredes. Af Rakken af de under hverandye noterede
Klokkeslet . toges forste Differents.  Disse Tal stize med

gav

Dybden, idet Udigbshastigheden aftager med Lengden af

den gjennem Vandet lgbende Lodline. Dernwmst beregnedes

Toddet pan 110U til 1200

20

_atony with Wille's acater-bottle. the tube-lead

presented in Fig. 14 The two nien with leather gloves
endeavoured, by pressing upon the reel, to keep the motion
as unifoym as possible, ‘this being .an essential COI)(]lt.]Oll
for accutately computing the depth. ~When  veering, the
line Detween the reel and the Jeading-block must be kept

sufficiently taut. to prevent its vunning out in bights,
that nught  catelh ou some projecting object, and thus

oceasion damage, or- possibly a suwdden stoppage of the
Iine.  Hence, skilful braking vequires care, practice, and

physical strength.  In 1877 1 tried a mechanica) brake; it
proved. however, mmefficient, ad was used only a few times.
Wlheu the vessel heaves, the line is yun off -the veel with
great violence. and on kier plunging into the trough of a
sea. the deag of the lead becomes wreatly diminished. may,
for a moment may be taken oft altogether. These constant
alternations are imstantly lelt when the braking is done by
hand; and with some little practice. the Inrakesmen can
calculate to o nicety the needful amount of pressure. where-
as with the mechanical brake we found it impossible to
follow the changes. which could not be felt -througl: the
machine. - ) )

In depths ot exeeding 00 or 1000 tathoms, the best
way of determining the exact moment when the Jead struck
the bottom. was to let the line rm loosely through the
hand, when a'sudden disminishment of velocity would be felt.
Nay, it could be distinetly seen. the line between the lea-
ding-block and the reel becoming all at once slack and
dropping down on the deck. Having veered to a depth
ol 70U fathoms. there was no great need of braking to keep
the Tme taut on the remainder of the downward journey..
In some few instances. when sonnding in from (10U to 1200
fatboms with the tube-lead alone, we found it impossible
to tell exactly the lead touched the bottom.  The
line -went on yunning ont by its own weight only. and more-
over, with a velocity that did not sensibly dificy from that
given it by the additional weight of the lead. Hence, when
accuracy of measurvenmtent was the chict desideratum, we had
to sound azain, and with the Baillic machine  Sent down
gave good ye-
sultz as shown at Station 247, Hcte the Baillie machine
indicated a (lepth of 1120 ht.homs and thc tube-lead used
with Wille's water-hottle, 1124,

Determination of Depth. — Lhe hine tor deep-sea soun-
dings being graduated into hundveds of fathonis, the exact
depth had in cach case to be computed from special ob-
servations.  Our mode of procedure was. at first, as follows:- -
The moment the lead entered the water,
slips of bunting on the Jine, an
tlie time to o second was entered in the sonnding-journal,
To attain greater acewracy, the brakesmen had to give
timely notice for every slip of bunting run off the reel; the
instant the Jead struck the bottow, the officer gave the
word, and the time was entered in the jownal. Fyom the
series of cntries was computed the first difference, or set of
intervals.  These figures increase with the depth, the velo-
city diminishing with the length of the line running out
through the water. Tlhe second difference of the series

when

as also one of the
officer called out, and



- 2den Differents af Rakken, hvilken, fraregnet de nundgaae-
lige mindre Variationer i Uldlpbshastighedeu, viste sig at
viere pan det nermeste constant. Med denne anden Diffe-
rents beregnedes Starvelsen af Tidsintervallet for Udlobet
at det sidste observerede Hundredefavaemerke tit det nwste
Merke,
kom i Bund. Ved Hjxlp af dette Tal og den mellem Ud-
lgbsajebhikket for det sidst observerede Hundrefaivnemarke
og Vjeblikket for ,Bund” {orlobne Tid bereguedes ved sim-
pel Proportion, hvor mange Favne der vare udligbne mellem
de tilsyavende Djeblikke. Denne Lamgde, tillagt Numeret
for sidste observerede Marke, bliver Lodskuddet eller Dybden,

Somt Exempel anfores her et Uddrag af Loddejour-

ualen, der tillige viser dennes Indretning,

. No. 129. Dato 1877 Juni 20

inden hvilket 10D Javne-Interval altsaa Loddet

© nearly constant.

was caleulated from the Ryst. and the figawves thus obtained, -
if we except all minor variativns in veloeity. proved very

From the scecond was
puted the interval that would have elapsed, had the deptlh
been safticient. ere the ship of buntivg next in succession
to that last yun off could have enteved the water, and
within which the lead had accordingly reached the hottom.
Then. with the figure thux found and that denating  the
time between the moment when the st slip of banting
reached the water and that at which the lead struck tho
bottom, was computed, by simple proportion, the odd umu-

differenee con-

*bey of fathoms, which, added to the length on the slip last

ran off the reell wave the troe soundigz, or depth.
The following is an extinet (rom the souwding-jour-
nal, showing its nwade of arrangement.

Yor Intervallet 700 til 800 Favne Dberegnes Udlghs-
tiden &) 27 9 L = = 2% 15 ='13D°. Altsaa faaes Pro-
portionen:

) 135<: 100 Favne = 15": 11 Favne.
Efter dette skulde Dybden viere 7{{ Favne. Ved Udmau-
ling af det Stykke af Lodliven, der var i Vandet i det
Wieblik, Loddet slog 1 Bund, over 700 Favne, efter den
nedeufor beskrevne Methode, fandtes 9 Favue, altsan Dyb-
den 709 Favne, som opfert i Loddejournalen.

Nyjagtigheden af Tidsintervalmethoden beror, som man
ser. ganske paa den Grad af Jevnhed i Bevegelsen, som
kan tilvejebringes ved Bremsningen. Resultatet tiltrenger
derfor en Nontrol ved andre Methoder, sanledes som det
stadig blev gjort paa vor Expedition. Ved at sammenligne
Resultaterne af de forskjellige Methoder viser det sig, at
Pidsintervalniethoden nesten altid giver for store Tal.

, No. 124, Date 1877 June, 20th.
Bredde . 67° 40°.5 N, _ Lat. . BT 40°5 N.
Klokkeslet . . 4% 307 p.m. : Langde . 6° 42’ E. Grecaw. | = Time . 430 pom. | Long. . LG 42 B
Vind . . NE. Lufttemperatur 5.9 Wiad. . . . NE. 1 Temp. of Air 509
Styrle . . .3 - Overflade do. 6.8 . Force. . . .3 Do, of Sen 68
Vejr . . Skyet. ' Dybde . T09 e Fv. _ Weather , . (oundy | Depthy . 7090 Fathoms.
S¢ . . . .NE 4 | Bund . Brun Ler Sea . NE. 4 Bottom . . Brown Clay.
Vgt . 112 Pd. i Karakter . Godt. - Weight . 112 pounds | Character . Good. -
Favne. Tid. Interval. i‘.’"“‘ Diff. ; Fathoms. Time. ‘ Interval. ! 2nd Dif.
T. M. S.| M. S. | Sec. i h. m. s, mes. s |

Lad gna/4 46 30| | . O 4630 -

100 4T 4L 2 100 | 4 47 41 T

200 48 BL | 1 g 17 2000 | 448 04, P2

300 | B0 24| o o | 12 300 | 43024 o 2l

v = ] . . 1 42

100 52 61 1 13 200|452 6o ] 12

son -l s Uy 0 8 |: 00 |4 Ak 1 03 13

GO0 86 - 4| 5 g 6 O

700 38 13| 3 §o o 48 a3, o o b

Rund 38 28 ' ]; Bottom.| 4 58 28 :
. i

Now, the interval from 700 to 800 fathoms js found
to be 2m 9s 4+ 6s = 2m' 15s = 135s; and hence

£3hs : Loy fathoms :: 1ds ¢ 1) fathems.

This would muke thie depth 711 fathoms.  Measuring by
the method deseribed below the part of the line which, in
addition to the 700 [athoms, had run out when the lead
struck the hottom, we get O fathams, and thus a depth of
709 fathoms, the depth enterdd in the sounding-journal,

As vegards the accurncy of the method of computa-
tion by time-intexrvals, rt is obvious that this must he
wholly dependent upon the degree of wniformity attainable
in braking. The resulis will have in each case to be tested
by some other method; and this was invarjably done on
the Norwegian Expcedition.  On comparing together the

"vesults of the different methods, the . figures obtained
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En aunden Methode var at tage Tidsmtervaller under
Indhivoingew af Lodlinen, idet man lod Indhivningsmaskinen
gag saa jevnt <om muligt. Herved fik man bestemt det
Tidsrum, Maskinen brugte for at tage ind. 100 Favne saa-
velsom det Tidsrum, den med samme Hastished tog ind
Overskuddet over sidste Hundredefavnemerke, og Liengden
af det sidste- kunde saaledes bestemmes ved:simpel Propor-
Med jevnt Damptryk og jevn Damptilforsel til Ma-
skinen, livilke er lettere atliolde end jevn Bremsning iser
i arolig Sa, giver denve Methude gode Resnltater. Dens
Resultater antoges, naar den anvendtes med de nmvnte

Forudsitninger. som de definitive, forsaavidt ikke den i -

det fglgende Dbeskrevne .Methode kom til Anvendelse. De
Lodskud,” som i 1876 falde paa Dybderne mellem 100 og
300 IFavne, Dberegnedes udelukkende efter den sidst De-
skrevne Methode.

Den tredie Methode, der er den sikreste. mdiortes
forst i 1877. Idet Loddet loftedes af Bunden, viste Virk-
ningen of dets Vivgt sig pan Accumulatoren. der pludselig
strakte sig poget wd.  En Mand. som stod klar ved agter-
ste Spiltap. greb i dette Djeblik paa givet Signal med den
ene Haand om halende Part af Linen over Midten af Tap-
pen, oz fulate med Linen. idet denue rulledes op paa Rul-
len, agterover en paa Dwkket afsat Leengde. af 3 Fawvne.
Naar han kom til agterste Marke, slap han Linen og raabte
wBn”. Naste Mand greb da fat om Diuven ved Tappen,
og naar han ko til agterste Marke, ranhte han To” o.s.v.

Tdet det sidst udlebne Hundredefaviemerke Jom i Vand-.

skorpen varvskoedes .Stop™.  Den spgte Liengde af Lodlinen

fandtes saaledes ved direkte Udmaaling med en Npjagtia-

hed af en Brpkdel af en favn,

Ved de mindste Dybder, for hvilke Lodlinen var meaer-
ket for hver lode Favn, hestemtes det enkelte IFavnetal i
Regelen ved divekte Udmaaling, dels alene, dels som Con-
trol for Tidsintervaller med Indhivningsmaskinen,

Lodning med Buillie-Maskinen. Denue blev gjort i

Staud ‘pan Agterdeekket lige ngtenfor Hytten som for for-
klaret. Saasnart de ngdvendize Forberedelser med Liodli-
nen og Accumulatoren. de samme som ovenfor beskrevne,
var frerdig. hiexedes Lodliuen 1 Ringen i Baillie-Maskinen
eller til overste Gjebolt i Vandhentereh og i dette Tilizlde
pederste Ojcbolt 1 Vandhenteren til Ringen paa Revet.
Linen stivhaltes oz lagdes rundt Tapperne paa Indbivoings-
maskinen. Med denne )pitedes nu. naar Fartgjet var stoppet.
det hele over Rmkken mellem Hytten oz Storvantet (Ifig.
14) og firedes ned i Vandet for kke at kowme i Svingning
og Bersring med Skibssiden under Fartpjets Bevegelser.
Dybvandsthermonetrene fastgjordes derefter paa Linen(l &
2 Favne over Vaudhenteren cller Lodderne, hvorpaa man
ned Indllivm'_ngsnmskineh wdfirede raskt 200 ellor 300 Favne.

Maskinen standsedes, Stopper paasattes i Forhaand paa -
Hyttedmkket, Linen kastedes af Spiltapperne og rulledes .

" too high.

from computation by time-intervals almost always proveﬁ

Another method practised was to measure time-inter-
vals during the winding in of tlhe line, due care Dbeing
taken to regulate with the greatest nicety the working of
the donkey-engine. We could thus determine both the
time reguired for bringing in 100 fathoms and that needed
for lauling in the surplus portion of the line ruun out
aftey the last 10U fathom slip had reached the water, the
length of whicl was then computed by simple proportion.
With an cquable steam pressure and an equable supply of
steant, which is munch easier to keep up. more especially
in a rough sea’ than uniform mannal braking, this method
will zive zood vesults; and hence, when carefully obtained,
we regarded such as final, save when the method described
Delow wax also had recourse to. The soundings taken in
1876 that embrace depths from 100 to 300 fathoms, were
computed exclusively by this method.

The thivd method, which is the most trustworthy, was
not adopted till 1877. On the lead being lifted from the
bottom,. jts weight tells upon the accumulator, which in-
stantly vields o little to the stenin.  Then, at a given sig-
nal, a man, stationed for the purpose at the after drum
of the donkey-engine, lait 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 veel, went aft with it for a-
distance of 3 fatbows, which had been marvked off on the
deck. and thereupon let go, calling out as he did so —
+One”!  Auother man then caught hold of the line above
the drum. went the smme distance aft, and cried — T'wo”
and so on in lke manner. The instant the LOO fathom
slip last’ run out appeared abovo the surface of the water.
a man called out — .. Stop™! Tims. by actual measurement.
we found the length of the line within a fraction of a
fathom. C )

Soundings i shallower water, for which the line was
graduated mto tens of fathoms, we generally determined
by divect measurement, whether taken as independent ope-
rations or as n means to test the accwracy of the tine-
intervals registered when heaving in the lead.

Sounding with the Buwllie Mackine. — As previously
stated. this instrument was got véady for use on the after-
deck, just abaft the roundhouse. Aftey arranging, in the
manner desexribed above, thé sounding-line and the accumu-
Iator. we shackled the former either to the ving of the
Baillie machine or to the upper eye-bolt of the water-
hottle. the.lower eve-bolt being in the latter case attached
to the ring of the tube. The line was now hauled taut
and passed round the drums of the donkey-engine. Then,
having deadened the ships way, we hoisted, by wmeans ot
the donkey-engine. the whole of the gear over the railing,
between the roundhouse and the main shrouds (Fig. 14),
and Jowered it into the water, to prevent the machine from
oscillativg and {from bumping against the side of the ves
sel. The deep-sea thetmometers were next made.fast to -
the line, 1 or 2 fathoms above the water-hottle or the
weight, after which we rapidly veered 200 or 300 fathoms



fast pan Rullen agterud. hvor 2 Mwnd stode fardige  til
_at bremse. Derpaa kommanderedes ,Lnad gaa™! og Lod-
ningen udfortes som oventor for Ror-Loddet beskrevet.

Udfiringen af Baillie-Maskinen til 200 eller 300 Kay-

nes Dyl, for man lader gaa, er ngdvendig paa Grund af
den store Vagt, Lodlinen har at bieve, og som vilde gjore
det umuligt med de havende Bremsemidler at kunne regu-
leve Linens Beviegelse. De 200 til 300 Favne Lodline,
der ved Operationens Begyndelse allerede «r i Vandet. giver
saamegen Friktion, at det er Bremserne muligt, om™ cend
med Anstreengelse, at holde Rullens og Linens Beviegelse
under Kontrol.

Ved Lodning paa stgrre Dyb er det ikke saa let at
jagttage deot @jeblik, da Loddet nagy Bund. som ved miun-
dre Dybder. Linen licgger sig ikke ned i Dakket. men
vedbliver at lgbe fra Rullen, efterat Loddet or i Bund. med
en Hastighed. der ofte kun er lidet mindre end under
Loddets Synken. Ved med udelt Opmierksomhed at tolge
Linens Favt, navnlig .dens Bevmgelse gjennem Loddeblok-
ken wnder Accumulatoren, har man imidlertil et upasten
altid sikkert Middel til at observere Gjeblikket. naar Lod-
det §lna;‘ I Bund: man ser da nemlig Blokskivens Rota-
tionshastizhed pludseliz formindsket. En forste Kontrol har
man strax deri, at Slakken af Lodlinen nu kan hales ind
med Haandmagt, medens det,” saalivnge Loddet lober, i
Regelen vil visg sig ugjorligt ved Haandmagt at staudse
Bevegelsen.  Den sedvanlize Kontrol ied Notering af
Klokkeslet for hvert Huwdredefavusmierke, som  guar i
Vandet, anvendtes jevnlic.  Den sidste Nontrol havdes en-
tlelig dexi, at Accumulatoren i det Qjeblik. Lodrovet (oy
Vandhenteren) lgttedes ol Bunden, tydelig steakbe sig ud,
Fra dette Qjeblik begyndte man, som ovenfor beskrevet, at
male Favuetallet over sidst udlabne Marke. Naar @je-
blikket, da Loddet slog 1 Bund. var utvivisomt at iagttage
paa den udlgbende Line, viste Methoden med Tidsinterval-
ler for hver 100 udlgbne Favne. sig ulige pualideligere ved
Baillic-Maskinen end ved Rerloddet.

. Euxempel. '

No. 354. Dato 1878 August 1.

: . Bredde., . . .. 78 17 N
Klokkeslet. . 4% 40 p. m. | Laengde . . 6° 54’ E. Greew.
Vind . . © .- N. Lufttemperatur 3°.0.

Styrke 3 Overflade do. 4°.5

‘Ver . 0 .. Skyet Dybde . . . .. 1343 o. Fv.
S ... .. .3 Bund. . . . Biloculin - Ler
Vegt 315 Pd . ... Meget godt.

Karakter

of line with the donkev-engine.  The engine was now stop-.
ped. the fore part of the line secured with a stopper to an
eve-bolt on the deck of the roundhouse, and the atter part
removed from the -drmms and  tightly wound on the recl
aft, where n couple of men stood ready to commenee bra-
king.  The word being now given to let go. the aperatian
was carried out in the mamier deseribed above for sounding
with the tube-lend.

Veering the apparatus X0 or 300 fathoms prepara-
tory t0 letting co. was indispensible with the Baillie ma-
chine, owing to the great xtrain upon the sounding-line,
the motion of which would otherwise have been impossible
to regulate with the nseans of vakiong at our disposal,
The friction of the 200 or 300 fathoms of ine w the wae
ter at the beginning of the opevation, enable the  Iakes-
men. thouzh with some hftle oxevtion, to conmumd  the
revolutions of the reel snd the motion of the line,

When sounding e greater depths, it ix by no means
50 vasy ax hr watey comparatively shallow to tell the exacet
moment it which the hottom.  The line
will ot drap Hat on the deek, et go on rming off the veol,
the  botton,

lond tanehes the

even after the lead has veached and with w

velocity but very httle inferior fo that it had during  tha
descent ol the Jwnl.  Meanwhile, by closely noting  the

spewl of the Tine i |mrLi0|11:an where it passos theougl
the soundine-block below the aeenmulator, we have, in the
areat majority of cises. nogure means of nccurately  detey-
mning the moment when the lead strikes the bottow,  the
rotation of the shead of e block becoming instantly slower.
Morcover. the stack part or the Jine cm then e veadily
bronght in by i, whereas so long as the lead is sinking,
it will, as a rnle. be fowd impossible fo cheek its notion
by physical strength alone,  The nsual mode of measare-
ment, by uoting down the exact time at which eaeh of the
Hou- fathom slips entered the water, wax [requently adopbed.
As o final resovt, we had the test afforded by the visibio
extension of the aconmuliator the instaut the sounding-taho
and  the water-bottle weee ifted tha hottom. Wy
then, as stated above, immediately bemin to measure off

[rom

the number of fathoms yuiv out alter the last «lip had  en-
tered the watey.  Provided the avvest ol tha weight at the
bottom conld be accurntely determised by olwserving  the

- velocity of the line, the method of measuring by time-intes-

vals, for every 1U0O fathoms run out. was found to be far
more trustwortly with the Baillic machine than with .the .
tube-lead.

Extract from the Sownding-jowrnal.

No. 354, Date 1878 August 11tl.

‘ ' Lat.. . ... 78 [" N,
Time : . .. .. 440 p.m, | Long . ... 6° 54 E.
Wind . .. N Temp. of Air 3°, 0.
Yoree. ... .. 3. Do. of Sea 4°. 5.
Weather . . . . Cloudy Depth. . . . 1343 Fath.
Sez .+ .....3 Bottom . . . Biloculina Clay.
Weight . 315 pounds | Character. . Very good.
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. Favune. Tid. Intérva]. Qden Diﬂ'. Fathoms. » Time. In,\(:erval.l 2nd Diff. l
_ | —
M. -S. M. S. S.: m, s. m 5. s

200 16 32 . ’ 200 16 32 - .
300 | 17 27 (1) 5; 10 300 | 17 21 ‘1)- "Z 10
AETIER T w w13y
o 20 37 | © 17 2 w0 | 0 51| L T g
ol s | o 3 00 | o2 16 | b 1® 3
01 3 3 L 22 80¢ 338 | L 22 9
80 %% ?ﬁ vt L ‘ 908 Z o | o] s
900 | 29 1Yy g 0 T2 o O S R

1000 | 2685 | | oo 2 | (100026 85 | L 2

E i O i i ' .
AETA i ww w8
1300 | 3185 h L 4B 1300 | 31 85 | L 48

P % Ny 49 | ! O | 0 49

Bund 32 44 | | Bottom | 32 44

_Med det beregnede Interval (™ 47¢ for Lrengden 1300
til 1400 Favue findes for det observerede Imterval af 49+
“en Lengde af 46 Favune, eller den udledede Dybde 1346
Favne. Ved den ngjere Eftermaaling fandtes 1348 Favne,
Paa 78" 2" N. 15° 44 B fandt -den Svenske Expedition
med Sofa” den ldide Auwrust 1863 en Dybde af 1350
Favne. .Sofins” paaveerende Plads var omtrent 2 Nvart-
mil W for . Voringens”, og da Bunden fra Spitsbergen af
- her skraanede nedad mod Vest er Overensstenumelsen mel-
lem beggze Expeditioners Loduinger cfter ol Nandsynlighed
endnu storre. wod de ovennavate Tal ndtrykker,

Lodlhiens Ophaling.  Eftevat Lioddet var kommet i
Bund. gaves de medsendte Dybthexrmometre 15d -bil at an-
tage det omgivende Vauds Temperator. og derpaa lagdes
Lodlinen om Tapperne pan  Indhivmmgsmaskinen.  Dens
Visning scos af de prikkede Linier 1 Wiz, 14, Tra TFod-
Dlokken gik Linen forst til agterste Spiltap. derfra frem
og tilbage zjemnem beagé Tappers Furer og endelig paa
Rullen. . Ophalingen begyndte. oz under denne rulledes
Lodlinen strax op paa Rullen, saaat den altid var klar til
neeste Lodskud.
er ovenfor beskrevet. Imdhivningen @ik jevnt, og Maskinen
bragte 10U -Farne Line hjem i Lobet af 3 Minutter,

Naar Imddet nermede *sie Vandskorpen. skede Ind-
hivningen langsommere.  Thermometerne toges af Linen,
wnder fornoden Ntands 1 Indhivoiigen. eftersom de kom
over Reekken pan Loddebroen, oy tilsidst toges Vandhenter
og Lod ind paa denne, hror-de hexedes af.  Vandhenteren
endevendtes oz tomtes af Chemikeren. Buowdproven under-
sggtes forst, som den laa i Lod-Roeret oz dens Art notere-
des 5 Loddejowrnaten. Derpaa toges den ud af Rpret og
bragtes paa Flasker eller Glas, som forsynedes med Sta-
tionens Numnuaer paa- Etiketten. I 1876 Dbrugtes Selters-
vand-Flasker med Korkeprop, i 1877 og 1878 cylindriske
Glas, ca. 10™ hgje og brede, der lukkedes med Pergament-

Maalingen al” Dybden under Ophalingen -

The interval computed for -1300 to 1400. fathoms be-
jing 1m. 47s., the interval last observed, 4Ys., will correspond
to a length of 46 fathoms. whicl, added to 1300, gives a
depth of 1346 fathoms. By actund measurcment, as de-
scribed above, we got 1343 fathoms. The Swedish Expe-
dition witl the “Sophia.” sounding on the 14th of August,
1868, in lat. 78° 2’ N.. long G 44’ B, registered a depth
of 1350 fathoms. 'The position of the “Sofia” was abont
two miles to the west of that of the “Voringen:” and as
the sea-bed shelves from the shoves of Spitzbergen in-a

. westerly divection past this locality, the agreement shown

by the soundings of the two Expeditions is probably even
greater than expressed by the above figures.

Heawving i the Line. — The lead having reached the
Dottom, sufficient time was allowed for the deep-sea ther-
monicters to assume the temperatme of the surround-
ing water. after which the soundimg-line was passed round
the drums of the donkey-engine, as shown by the dotted
lines in Tig. 14, Trom the leading-block, the liue was
fivst led to the after drwm. then passed backwards and
forwaxds alonz the grooves of both drums, nnd finally on
to the reel. Thereupon the heaving in commenced, the
Yine, as it came up. being wound on the reel. ready foy the
next sounding.  Owr mode of determining the depth when
heaving in the lead has been alveady described.  The line
was brought in at the wniform vate of 100 fathoms in 3 -
minutes, -

On the lead nearving the surface of the water, the
speed of the donkey-engine was veduced.  L'he needful stop-
pages. too, were made to detach the thermometers as they
came over the rail ol the sounding-hridee; aud finally, the
water-bottle and the lead were taken in here and un-
shackled. Tle water-bottle was immediately inverted and
emptied .of its. contents. whereas the sample of the.bottom
was fist inspected 22 s7tw, and its nature vegistered ju the -

sounding-journal, previous to being taken ont of the tube,

from which it was transferred to bottles or jars labelled
with the number of the observing-station. On the first
cruise, in 1870, we used corked soda-water bottles, but in



papir. Buundprgverne overleveredes derpaa til Kemikernes
Varetast. '

Loddernes Udlobshastigheder. Etter de i Loddejourna-
len indeholdte Data gives her nogle Resultater af Studier
over Loddernes Bevagelse under Lodningen. '

Rerlod.  Som tidligeve bemmrket, var Lodliviens forste
200 Favne inddelt wed M:wyker for hver 10 Favne. Paa
Station 375 gjordes et Forsgg til Bestelmeclse af” Linens
cller Loddets” Udlgbshastigheder under de fprste 200 Fav-
nes Udlob. idet Tidspjeblikkene for hverf 10-Favne Markes
Gaaen i Vandet noteredes. tmder det at Bremsningen paa
Rulen sogtes holdt saa wormal som muligt. Resultatet af
dette Forsog indelioldes i den folgende Tabel.

_'6

C fathoms.

1877 and 1878 cvlindrical glass jus. about 4 inclies high
aud wide and covered at the top with strong vellum papet.
When ready for storing. the samples of the bottom were
left in charge of the chemist to the Expedition.

Velocity of the Lead. — Tiv thix Nection we give some
results obtained by investigating the rate of deseent from
the data regist'vl‘(‘d m the smm(ling-jnm')ml‘.

The Tube-leud. — As previonsly stated, the line was
aradunated for the first 200 fathonms into lengths of tens of
At Ntation 370, we sonelit to determine the ab-
solute rate of descent down to a depth of 200 fathoms, by
registering the cexact - woment at which vach of the ten-
fathom ships enterwd the water, striving the while to keep the
braking as uniform as possible. The following Table shows
the results of the expeviment. : '

Hastighed. - |

Favue. ‘ .—I')I;ig ;)::1”' Interval. !' Fawme pr. Sek. » ,‘l - Fathoms.]; Thna. ! Iitarval. il"l\t\l.\(..l(].lll"i.(‘l\,'\"vc.t .

0. Om 0. | P 0o o |

v 6| e e | | 10 6 G 1.67

20 . 12 - 6 1.67 ‘ o200 12 6 1T
30 15 | 3 333 . I 15 3 3.33

w o, 19 | 4 250 | I R R T 2,50

50 . 25 6 ' 1.67 I 5O 2 | ¢ 1.67

60 32 7 1.43 60 32 T 1.4%

70 | 37 5 200 | 70 37 | b 2,00

80 44 7 1.43 | 80 44 7. 1.43

90 | 50 G- 1.67 B 90 B0 6 1,67
100. ! 57 7. 1.43 1 100 57 7 ' 1.43
1071 4 T 148 S U D B 1.43
120 | 1.-11 7 1.43 120 |11t 7 1.43
130 | 119 8 1.25 o0 | L9 8 1.25
4o |t ot 8 125 ;'J 140 |1 21 8 1.25
150 © t 34 7 143 oo 1 o34 0T - 1.43
160 1 42 8 1.2 [ | 160 | .1, 42 | 8 1,25
170 Y 9 L. 170 I Bt 0 (RE .
180 1 39 8 1.2 L8y 1A l '8 12y
s -2 .1 O B O | oteo v 2 T | 8| 1%
200 2 16 9, 1 S22 1w o9 | L

Man ser af Rubrikken ,.Hastighed i Favue pr. Sek.”,
at Hastigheden, hvormed Loddet synker, der er lig Nul i
det Gjeblik. man ,lader gaa”, i Begyndelsen er voxende,
men nasr sit Maximum allerede ved 25 Javues Dyb, og
derpaa ev den gjennemsnitlig aftagende med Dybden, idet
Linens Friktion i Vandet samtidig wed at Brewsningen er
lettere at regulere. bevirker en storre Modstand mod Be-
veegelsen, ’

At Iagttagelser af Udlgbstiderne for 100 Favnemier-

kerne paa en stgrre Reaekke Stationer findes som gjennem-
snitlige Vardier de i den folgende Tabel opforte Tal:

Den narske Ziordlm\'sexped_ition. C. Wille: Appamterie og deres Brug.

We see from a glance at the column headed “Velo-
city, in fathoms pr. second,” that the rnte of descent, which
at the moment of Jetting go i nil. tends at first to in-’

‘erease. soon however veaching- its maxiwwn, at a depth of

25 fathoms, aftey which it begins, and as a rule continues, -
to decrease with thiv depth. the augmenting friction in the
water, along with inereased facility of brakiug, together
occusioning mreater vesistanee to the downward motion of
lead and line.

- The figures in the-following Table nre deduced from

.the intervals, timed at a number of Stations, for every

hundred-fathom slip that successively entered the water,
and represent the avernge rate of decent.
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Favne. - ,]E(ild E'::"- ' Interval. 'Faggih;)gr}.)g}ak. Fathows. Time. " Ynterval. Fﬁlﬁflgec_
0_‘ PR S R 0 . on oo
100 | 55 Om 35 1. 182 | 100 55 o= B3¢ 1.82
200 | 2120 L 17 L2 i 2000 | 2otz | 107 1.29
300 , 3 42 130 | Ll I 300.| 3 42 L 30 L:11
00 1 B 18 136 ;105 \ | 400 d 18 1 36 1.05
500- ‘ 76 1 48 | 092 500 | 7 6 | 1 48 092
600 9 7 ' 2 1 i 08 600 | 9 7 |-2 1 083 |
700 ‘ 1t 5. 2 8 | 0.78 | I 700 i1, 2 8 0,78
goO | 13 29 2 14 | 073 ;800 |13 29 | 2 14 0.75
(YLV) ‘ (16 "10)y ~ (2 4l) ;. (v.62) ;’ 900y | (16 10) | (2 41) (0.62).

For Intervallet 8J0—900 favne haves kam en Ob-
servation. '

De hor fundue Hastigheder slutter sig meget godt til
~de ovenfor funduc, efter hvilke Gjennemsnitshastigheden
mellem U og 100 Favne er L82 og mellem [0V og 200

Favue 1.28. Man ser endvidere, at Loddets Hastighed ex .

stadig aftagende med Dybden. Udjevner mwan paa grahisk

Vej Hastighederne i den forste Tabel og slutter deune:

Reekké til den anden, der beror paa Here Ingttagelser, saa-
ledes at Tidsintervallerne i den sidste beboldes, saa faar
man et Billede af Rerloddets Bevasgelse saaledes som Kur-
-verne R 1 Fig. 15 og 16 viser. Fig. 1D viser de til de
forskjellide Tider udlgbne Leengder af Lodlinen, og Wig. 16

- depth.

For the 800—900-fathom interval we have only one
observation. :
" The velocities thus determined apree pretty well with

those previously found, which average (.38 between 0 and. -

100  fathoms -and 1.28 between {00 and 200 fathoms.
Moreover, the rate of descent decveases steadily with the
Now, if we equalize, in a dingrammatic form, the
velocities given in the first 'l‘zible: and adjust that series to
the second, retaining ‘the time-intervals ot the latter, as
based on a greater number of observations, we shall have
figured hefore us the descent of the tube-lead, as repres.
sented by the cueves R, R, in.Figs. 1o and 16. Fig 15
shows the lengths of sounding-line run out during succes-

1243 14 75 16 41 48 4y 20 Mlinutter.
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Hundreds Favne.

¢ 5 8 7 8 9 16 M 1* 13 14 15 16 17 Hundred Fathoms,' + ¢ Motar,

o

l

2.6

2.6

2.2

2.0

7l

1.8

1.6 | W

/
/

1.4

1.2 - N \

1.0 f—

0.8

0.6 R

0.4

.2

L
0.0 . . .

‘Hastighederne, udtrykt i Favne pr. Sekund, i de forskjel-
lige Dybder. I den ferste Del af Fig. {6, fra O til 200
Favne, er Hastighederne afsat for hver 10de Fawn. reg-
net fra 5 Favne af, i den sidste Del er Hastighederne
afsat for hver (00 Favn, regnet fra 2350 Fawme af.

Rivlod med Willes Vandhenter. Nedenstanende Tabel .

viser Synkningen af Rerloddet med Willes Vandhenter,
fra (00 Favnes Dyb af, til hvilken Dybde det blev udfiret
fia, Indhivningsmaskinen, for man ,lod gan”, Ingttagelserne
‘hidrerer for Sterstedelen fra 1876. -

Ihg 16,

sive intervals: and Figz. 16 the rvate of duscent,. in fathoms
pr. second, at the different depths.  In the left part of
Fig. 16, from O to 200 fathonms, the velocities arve given for
tens of fathoms: in the right part of the figuve, for hundyreds.
beginningr with 250 fathoms. '

The Tubelead with Willex Water-boltle attached. —
The following Table shows the rate of descent of the tube-
lead when sent down along with Wille's water-bottle, Dbe-
gimimg at 100 futhoms, to which depth the apparntus were
sunk with the donkey-engine bhefore being censt off.  The
observations date chiety from 1870,

Favne. . nlr:iid gﬁ-:'. l Tnterval. Fl\qaa;:gh;;lk: Pathoms. | Time. Tuterval, ! Fnt;tc I;::‘“‘aec
100 | om oo ! ‘ : w0 oo o

200 1 4 [ 4 1.56 200 U 4 [ “ 1.56
300 2 14 1 10 1.43 300_’ 2 14 f 10 1.43
400 3 3 | 1 22 1.22 | 400 108 36 1 22 122
500 5 0 L 24 119 500 5b 0 1 24 ° 119
600 6 22 1 22 1.22 | 6w | 6 22 122 L2
00 | 7 46| 1 24 | 119 00 ;7 46 1 24 LW
800 |- 9 18 | 1 32 0 109 80 | 9 18 . 1 32 1 19’
900 | 10 Bb L 37T L03 900 | 10 B5 1 37., 1.0

Fra det Jjeblik, da man ,lader gaa”, i hvilket Ha-
stigheden er Nul, voxer den raskt til et Maximum, og er
siden gjenpemsnitliz aftagende med Dybden. Tabellens
Resultater er fremstillet grafisk i Figg. 15 og 16 ved
" Kurverne W, Man ser, -at .den Hastighed, med hvilken

From the moment of casting off, when the velocity is
nil, the rate of descert rapidly increases up to a maximum,
and then, as a general rule, decreases with "the depth.
Tlie results set forth in the Table are represented dingramma-

~ tically, by the curves W, W in Figs. 15 and 16. Itls obvious

4#



'I;oildet. slaar i Bund, er markelig storre, naar Vandhenteren
er paa, end med Rerloddet alene.

Budlie-Maskinen. Den fglgende Tabel et Middelve-
" sultater af Forsgg med Baillie-Maskinen, med en total Be-
lastning fra 142 ¢il 182 Kilo (285 til 365 Pd.), gjennem-

snitlig 171 Kilogram (342 Pd.), efter et stprre Antal Tagt--

‘that the velocify .of the Jead when it .strikes the Dbottom

is perceptibly .greater with the water-bottle attached than
without. . '
The Baillic Machine. — “The following Table gives the
mean results computed from an. extensive seriés of sound-
ings with the Baillie machine, the total sinking-weight, which .
varied from 285 to 365 pounds, baving averaged 342 pounds.

tagelsesrmekker.
| . ] T “olocity
Favne. i _,;'J;‘(l‘d“{::.,_ i Interval. !Farv{):::tijgt:l.ms(}sk. 1 Fathoms,| * Time, ‘ ‘Tuterval. Fat\hjj];;w?‘icc.
7 = 5 ] .
2000 Ov O i ©200 | 0% 0 !
300 1 0 AL ¢ 00 3L 196 | 300 | 0 51 - 0n Al 196 |
400 L 43 1 0 37 1.78 | 400 1 48 57 (.76 |
500 2 30 | 1 2 i 160 | 500 ; 2 30 L2 169
600 | 3 50 | t 9 | 146 | 600 | 359 . 1 9 i 146
00 | 5 12 | 1 18 1.37 | 00 | 6 12 . 1 13 ‘ 1.37
800. | 8 27 L 15 1.33 800 | 6 27 1 15 7} - 1.33
900 ' T 48 |-t 21 1.23 @ 900 | 7 48 1 2 1.23
1000 9 13 127 1.16 | L1000 9 13| L 2T | 116
1100 . 10 43 | 1 28 (14 | 1100 | 10 43 1 1 28 | b4
1200 12 16 { 33 .08 L4200 | 12 16°1 1 38 -F 108
1300 13 53 L 387 © 1.03 L1300 | 13 53 37 0 108
1400 ¢ 15 27 | ( 34 | 107 | w00 | 1527 [ 1 B | LT
1500 17 5 L 38 § -1.02 | to1300 | 17 5 | 1 38 1.02
160" 18 46 ‘1 41 099 | '| 1600 18 * 46 1 41 0.99
1700 © 20. 20 1 34 ‘ S 106 ! \ 1700 | 202 1 54 1.06

Kurverne B i Figg. 15 og 16 viser Tabellens Resul-
tater, '
Sammenligner man Kurverne i Fig. 16, saa ser man

strax, hvorledes det tungere Liod slaar 1 Bund wmed eun

stere Hastighed end det lettere, og Ngdvendigheden af -

tangere Lod til de dybere Lodskud fremtreeder med Styrke.
Figuren viser tydelig, hvorledes Rorvloddet alene kommer
til kort pan Dybder over (00O Favne, sanledes som Epta-
ﬂngen har vist; :

Bt faelles Traek Jor alle tre Hastighedskurver ¢r dexes
bolgetormige” Liob paa stovre Dybder. Dette forklares ved
Bremsningens Ujevnhed,
virket ai Sdwangen, idet den falder lettere at regulero i
roligt Vejr end i wroligt. nanr Firctgjet Iplter og -sanker
sig og derunder snart rykker i Linen, snart gaar med dens
Bevagelse.  Men Ujevnheden i Bremsningen er  vistnok
ogsaa af tvsiologisk Natur, Under den forste Del af Lod-
dets Udlah bremser Folkene paa Rullen med (viske Krafter
oz udelt Opmerksomhed.  Figuren viser i den  tilsvarende
Del af Hastighedsknrverne den storste Regelmassighed.
Saa bliver Bremserne trastte og mindre agtpangivende. Lod-
linen begynder at slunge op og ned og tit Siderne paa
Vejen tra Rullen til Fodblokken. Et .brems ordentligt”
fra den kommanderende Officiers Mund Dbringer atter Re-

gelmzessighed 1 Bevaegelsen, men denve afigses igjen af

Vivkoingen af Trasthed , under det fortsatte anstrmngende
Arbejde og sana tremdeles. Disse Perioder i Hastigheden

Bremsningen paa Rullen cr paa-,

The curves B, B in Figs. 15 and 16, are constructed
from the vesults set forth in this Table.

A glance at the curves in Fig, 16, shows that the
lieavier the lead the greater will be its velocity on reaching
the bottom; and lience the need of increasing the sinking-.
weight for deeper soundings. The diagram cleavly discloses
the nmtrustworthiness of the tube-lead as a sounding-instru-
ment for depths of more than 100U fathoms, thus contir-
ming the result of experience. . -

A common featwre distingwsling the three curves of

velocity is their sinuous comse in great depths. This must be

ascribed to want of uniformity in hyaking, The said ope-
ration is disadvantageously affected in o seaway, the revolu-
tions of the reel being easier to regulate in calm than in
vough weathey, when the vessel heaves and sinks, now
dragging atter her the line. and now following its motion.
Meanwhile, the canse of irregnlar braking s in part, no
doubt, physiological., "he wmen, who come to their work
fresh, brake at fivst with skill and undivided attention. -
This is evident from the diagram, which exhibits grea-
test vegularity of form in the corvespoiding portion of the
curve of velocity. After a time. the brakesmen get tived,
and in consequence less attentive. The sounding-line is
jerked up and down and sideways on its passage from the
reel to the leadingblock. By an enconraging word,” the
officer in charge can, indeed, for a time, restore regulavity
to the braking; but soon the effects of lassitude,” Lrought -



falder nu vistnok ikke i ethvert Tilfelde paa snmme Tid
eller rettere samme Dybde, men Kurverne antyder. saaledes
“som ogsaa de grafisk opsatte Xurver for de enkelte Lodninger
viser, at der er en vis Regehuwessighed i Ujevnhederne, saa-
ledes at disse falder nogenlunde omkring smmme Dybdetal
ved de torskjellige Tilfwelder.

Den Tid, som behsres Bl «t tage et Lodshud er va-
sentlig athangiz af Lodskuddets Dybde. Efter Skibsjour-
nalen, i hvilken anfortés XKlokkeslottene tor Lodningens
Begyndelse, naar Fartgjet stoppede, og for dens Afslutning,
nnar der atter sattes i (Gang igjen. eller naar en anden
Operation, som Temperaturraekke eller Skrabning, begyndte,
findes ved en statistisk Beregning. at i Gjennemsnit kruvede
et Lodskud paa -

LOU Favne 20 Minutter.

M — 40 —

oy — 1 Time.

(500 — L Time 30 Minutter.
2000 —- ]\emmod Timer.

eller 1 Almindelighed

Tiden for et Lodskud = 20% 4 5™ x (D)hden ;FJ - 100)

Denue Tid forbruges omtrent sanledes som fslgende Skemwa
visey. '

D\,b(lc i }W\ne ..... ;100 500 1000 1300 2000
Vgt af Lod i Pund .| 112 112 285 . 350 363
Stopmng af Fartgjet. " Minutier. -

Forbered. til Lodning = 10™ - 10=  10™ L[0» - 1U=
Udfiring 1 300 Fasne | ‘

i 3 Minutter pr. 100 ‘

Kawvme ., .- ... ... 0 0 9 - 9 9
Paaswtning af Stopper,

Linen taget fra Ind-

hivningsmaskinen til |

Rullen .. ...... 0 0 3 3 3
Udlebstid til Bunds efter | . 4

Pie. 15........] 1 7 9 17T 2
Thermometrenes Acco-

nodation, Lodhnens

Skiftning fra Rul til

Spil .o i 8 -'5H ) by 5
Indhivning 3 3 Min. pr. :

100 Favne . . . . .. 3 15 30, 45 -+ - 80

.- Talt |22 37T- 66 89 112

Ovenst. Formel giver . | 20 40 65 - 90 LD

o Forskjel |42 —3 +1 :—1 —38

;9,

be ngain counteracted for

the time at which ench sounding commenced.

appiarent.  to
a stll shorter interval, and so
end of the operation.  True, these
periodical devintions in velocity do not occur in every
case precisely at the same time. or rather at the sume
depth. but the curves here given. as also those diagram-
matically constructed for each individual sownding, mdicate
a certain vegudavity in the inequalities. aud a tendency to
occur at about the same depth in all cases.

The Thne repiived for Sounding depends mainly on
the depth.  From data in the ships log-book,

on by the wvintermitting exertion, are agun

on de noro. to the

comprising
— viz. when
the vessel was stopped. — md that of its  termination,
when sl again went abead, — or the
other  operation.
tcl{lpvr:\t-u\'tg

time at which somo
suclt ax dredging  or taking o
wis, begun, we found, by direet computation,
the time each somnding occupied to avernge as tollows: —

serial.

100 Fathoms 20 Minntes.

M0 — R TI—

0 — [ Houv.

B0 — I Hour 30 Minutes.
2000 — Nearty 2 Hows,

Hence a sounding occupiod 20= - 5= X (the dopth in
fathoms —10U): 100; mud this mterval passed very nenrly
as set forth in the following tabular statement.’

I 100

Depth i.n Fathowms . . . HUO L0 T 1500 2000 °
Sinkivg-weight in pounds | 112 112 285 360 360
Stopping vessel and 1)1‘0.-'.1: : Minutos.

paring  for sownding | o™ (O» 10 10~

10=
Veering 300 fathoms of :
Line, at 3 min. pr. ) .
100 fathoms . . . . . £ 0 v - a .9 9
Putting on stoppers and '
shifting Line from dvum
of donkey-engine to the :
veel . . . . . ... .. 00 3 3 3
Time requirved for rea- '
ching bottom, accord-
ing to Fig. t5....¢{ 1 7 .9 17- 2
Time for Accomodation | - '
of the Thermometors,
~and for shifting Line
from the reel’ to drum

of donkey-gngine’. . . | 8 5] 5B b b
Heaving jn at 3m. pr. | ’ -
100 fathoms . . .. . 8 5 30 . .4b 60,
' _ Total | 22 87 66 89 112
The above formula gives | 20 -40 - 66 90 116
" Difference [+2 -—3 1 —1~ —3’
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toges redenstanende Lodskud. Til at betegne Bundens Be-
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1

~ On tbe three exploring cruises of the ~ Norwegian
North-Atlantic Expedition, the following. soundings were

skaffenhed er anvendt falgende Forkortelser: taken. Tbe abbreviations given below denote the nature
' ‘ : i of -the bottom.
} -
b — blag, blk — sort. br — brun. ! b - blue. blk — black, br — brown,
¢ —- grov, el — Ler, d — mark, , ¢ — coarse. cl. — clay. “d— dark.
f — fin, g — Singels. gu - gren, f — fine. g — gravel. gn -— green.
oy — guaa, I — haaxd., m — Mudder. ,: oy — grey. h — hard. m — mud.
oz — Sk, r — Fjeld, s — Sand. ' 0z — oo0ze. r -— rock. s — sand.
sft — bled, - sh — Skjel. st — Sten. sft — soft. sh — shells. - st — stones,
B.cl — Biloculin-Ler,  y — ‘zul. : -B. el — Bilocnlina clay. y — yellow.
. Lengde Dybde. Lengde Dybge.
{ . fra - . . . .~ fra
Stat. g::“;i‘;leg Gr_eebn- Perit) Bund.‘ Stat. gﬁ;ﬂ}l‘i Gr_en;n-_ (liqth') . Bu\ld.
wiea. 4 . wich. 3
No. 1,2;”,:3;) | ongimwae | N- Favue. B. Favee.| Meter, ((Bouom) No. Lffx\;:.:z);) (L(;Mumu N. Favne.| E. Favne.| Mcter, |(Bottom)
- Gl'é:;ch-) (Norw. Pths.)| (Fathoms.) (Melr:u.) Gr&'{’;?ﬂ‘:‘.fh,) (Norw. Fihs.)| (I"um‘oma) (Metres.)
2 | 61° 10 | 6" 32°BE ! 6353 ] 672 l 1229 [s&cl 2 | 63° 2 [ 10"17.”W | 256 264 | 483 v
3|61 .5 5 1s B’ 6oo | 618 ! 1130 | do. | 43 |63 11 1332 W 514 529 | 967 , s
4 | 61 5 5 13 B 350 | 566 § 1035 s.clg| 44 | 63 8 1370 W' 8a0 844 | 1543 . 1
s |-61 6 5 12 B g0 | 304 I 922 ‘ s.cl | 45 | 63 28 1258 W 370 381 6g7 [ cl
6|6t 6 (5 oK 205 | 21 | 386 3 16 | 63 51 1z 5§ W 250 257 470 :s. ¢l
76t 6 13 1t E 200 | 206 @ . 377 ‘ r 47 1 64 13 a1 13 W 185 1. 190 347 1 or-
0| 61 30 3 37E 200 | 206 | 377 | e | 48 64 36" 1022 W 290 299 547 S5 07
o | 6t 41 3 19E | 21y | 220 | o2 ozl 49 65 o 025 W 425 137 709 |s. ol-
1t | 61 47 3 9B 225 | o232 0 424 el |'s0 |65 26 8243 W 553 57 1044 ‘ cl
12 | 61 353 3 oE " 217 223 1 308 ek |51 65 335 - 718 W 130 1165 1 2127 Boel
13 { 61 58 2 53 B 221 228 . 417 | d 2165 47 3 7 W 1808 1861 | 3303 B.cl
14 | 62 4 2 45 B 220 226 | 313 cl 53 ‘-65 t3 | 033 E | 1295 1539 | 2814 ~B.cl
15162 1o | 2 36K .- 215 221 4oy - ¢l 54 | 64 17 1 424 E |[ 581 6ot 1099 B.ecl
16 | 62 24 2 17 E: <215 221 jo4 | 1 55 | 64 38 1022 B1  go 93 170 Y
17 | 62° 33 2 31 E . 28 288 527 | v 56 | 64 39 1011 E | 173 178 326 's. ¢l
18 | 62 44 1 48'E . 4oo 12 ‘ 753 ¢t | 57 " 63 39 . 950 Bl 136 | 161 294 , o
19 | 62 23 2 50 E 220 226 413 1cl.s) 58 163 30 . 949 E| 215 | 221 103 s dl
.20 | 62 6 |3 8E 213 219 | 400 | ¢l | 59! 61 39 938 B 162 167 305 's. ¢l
21 | 62 14 3 28E . 183 188 ‘ “343 icl.sy 6o 63 40 ‘ g 30 E ' 115 (18 216"l ¢l
22 | 62 13713 41 B 125 |, 129 236 el s| 6t 63 4o l o9 E| 115 118 216 h. ¢l
2¢ |63 10 | 5 58K 87 90 [ 165 |s.cl) 62 63 41 | g0 E 105 108 108 . h.cl
56 |63 10 5 16 E 250 237 433 ‘S 63 65 11 + 9 oE! g0 93 1700 ¥
63 7 5 17 E 87 90 165 X 64 . 64 32 ' 8350 E 36 58 rob 1
27 3 6 |5 18E- 8;5 87 15 ' v | 65! 63 42 8 39 E 60 63 13 r
28 163 10 |5 1t E 383 36 1 724 s.cl] 66 - 64 33 8 30 E 85 | 88 16t s ¢l
29 | 63 10 'l 5 7E 385 396 724 isicl| 67 i 64 434 i 819 B 1i6 {19 128 sod
30163 10 |5 4+E 300 J01 733 .s.cl| 68 64 44 | 8 9 B 128 o132 I 243 cl
3t |63 10 |5 oEi jo5 17 763 |s. el | 6 ' 64 15 | 8 2 B 124 | 128 234 ¢l s-
32 | 63 10 4 SUE i 418 330 ; 786 |s.cl ] 70 64 45 | 753 B 126 130 238 cl s
.33.] 63 3 3 oE 500 525 | o9b6o-| ¢l | 7v " 64 45 |- 746 B | 128 132 241 s ¢l
34 (63 5 |o s53E 570 587 | toz3 | oz | 72 . 64 46 737 Bl 133 137 251 s d
25 63 2 1 12 W, 1000 —_ | - cl | 73] 64 16 728 B 129 133 233 s c}
‘63 7 | v 26W: 1050 | 1081 | 1977 I | 64 47 720 B i 128 132 231 8. ¢l
36 | 62 15 4 34 Wi 133 i 148 L 271 st | 95 0 64 47 713 8B | 141 145 265 s cl
37 [ 6228 | 2 2gW1I 670 | 6go ! 1262 |s.ct] 76 . 64 47 7 4B 145 149 . 272 s, cl
38|63 1 3 8 W! 198 | 204 1 373 r 727 + 61 38 6 54 B | 145 149 272 Is. ¢l
.40 | 63 22 5.20 Wi 1180 | 12135 | 2222 |s.cl| 78 | 63 48 645 E 151 155 283 |s. cl
41 | 63 37.°1 7 1o W]| 677 | 6g7 ‘ 1275 | el | 79 | 64 48 6 36 E| 151 155 283 |s. d
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L??f“mgae - Dybde. Lwngﬂe } Dybde.
" \J 3 v . i
Stat.‘ gomr:illllxg l C':'ece;l.\- . i (Depeh.) i Bund |Stat. . ;::3([;5 : ('m':i" ‘ tDeped) | Bund
1cn. : : wich, | B .
No‘ oreh (Longimde N Favue. | . Favie. Meter. (Wetton-) No‘ | J:(A(\;Zm, {Longitiule - t‘{ Favne. | E, Favne. Meter. . (Hotom.)
Lativede) | o oy, (Norw. Fihe)| (Fathows) | (Metees.) P o {(\om Fw)‘ (I-ﬂumlu)’ (Netres.)
: : ; ) . i = == =
80 64"48." 6%26"E 140 | 134 .. 263 ' el 138 ' 62°18° 9" o’E 179 184 1{ 336 © s ¢l
81: 64 40 a 17 B 151 | 155 283 bl 130 67 13 9225 E . 150 175" 320 ¢l s, st
82: 64 10 6 7 E 170 ' 155 320 . 1j0 67 10 g 12 B 191 17 | 360 el s
83 61 49 558 E 8 | 185 338 el 141 67 6. 950 F 186 102 | 351 1 el s
84,64 49 530 E 215 | 221 103 ¢l 142 67 -2 1017 E: 1373 178 1326 ! cl s
85 63 50 539 B 208 ¢ 303 554 br.el [ 1y3 66 58 1033 E° 185 0 180 ¢« 336 . ol
86|63 so | 530 B 370 | 381 697 cl 134 66 53 - 10 50 B« 1787 183 I 335 icl. s st
87|64 2 535 B 48, 408 QI1_ cl 135 66.30 11 5 E 192 tofR | 362 ° ¢l s
88| 65 1 5 53 B 335 355 649 cl 36 66 35 1 22 B 175 180 | 329 .cl s st
84| by 1 6 8 E 1853 | 190 347 Y )7 66 49 12 &R 138 142 . 260  stt.cls
go| 64 1 | 621 B 199 205 375 s.el | 138 67 27 325 KB 1406 150 1 o274 ol
91| 64 o 6 32 E 185 190 347 ev. el | 150 67 11 13 2 B 183 18 | 346 1l
2|64 o 642 E. 173 t78 326 ¢l 158 67 15 .13 48 123 127 232 | x
93162 31 | 7 8 B 153 158 280 sft.cl | 152 67 18 12 j6 B 121 | 125 229 ¢ sft. el
94 59 8 4 38 E| 132, 145 265 ' ¢l 155 67 22 12 20 E 118 122 | -223 | s ¢
95 60 42 | 413 E: 170 175 320 ¢l 154 767 26 12 14 E 56 0 78 | ay3 |y
96 66 8 |3 o E! 782 f 805 1372 1 Boel | 155 67 35 11 46 B 70 - 72 | 132 v
97 66 2 421 B 6635 683 1239 ¢ ¢l 156 67 40 . (1 26 E - 87 90 | 165 r
08-65 56| 5 21 E 377 - 388 710 .- 157 67745 11 7 B 103 | 106 194 T
99 65 5!t 6 23 B, 207 | 213 300 : 158 67 10 10490 E - ga | 102 | . 187 |d el s
100 65 43 720 B 188 | 103 355 159 67 54 10 30 K g5 ‘ 18 216 [s. g sh
1or' 65 36 8.32 E 216 ‘ 223 j08 . d 160 67 58 1011 E 272 280 | 512z | r ool
102° 65 32 9 10 B 203 211 38 ' cl 161 68 3 953 E 575 . 502 | to83 |t s. el
103 65 30 9 37 E' 187 ] 193 333 | ¢ 162 68 23 10 20 E 772 1 703 1454 .| br. cl
104 65 2 956 E' 1357 162 206 | el 163 68 22 10 30 B 670 | 690 1262 | br. ol
105] 65 26 | 10 13 E' 141 135 265 s el 164 68 21 10 0o E . 443 ' 457 836 |gy.ol 8
106| 65 24 | 10 33 B, 172 177 321 cl 165 68 36 10 51 E 1428 1470 2688 | B. el
107 65 21 | 10 44 E . 167 172 315 | cl. & 166 68 4o 11 3o E 304 406 | 742 cl
108 66 6 | 11 1 E 123 127 232, s.cl | 167 68 37 1z 2 E 77 70 144 r
10g: 66 10 | 10 41 E 175 180 320 ['socl | 168 68 39 11 51 K a3 144 8r2 | Lr. el
10| 66 12 | 10 30. B 154 150 201 cl 169 68 36 ; 12 53 K ‘70 | 72 132 [ v
11166 15 | 1o 21 E° 1352 157 287 s cl t;0 68 32 1318 B 65 67 123 Ry
112 66 16 | 10 10 B 13y 138 252 cl.s [t7n 69 18 13 29 K 629 - 642 1174 | br. ¢l
113766 18 |10 o E 119 123 22§ cl, t72 69 12 i 1y 47 E 70 81 148 r
11| 66 18 951t B, 116 120 219 ol. ¢ 73 69 13 13 43 B . 233 240 439 r
(15| 66 20 o1 E1 128 132 211 cl.s | 174109 16 13 38 K 327 337 616 | cl. st
116 66 21 93 B  117. [ 121 221 chst | 175 60 17 13 35 B 403 415 759 | ol g
17| 66 23 920 K 137 141 258 el.s | 176 .69 18 13-33 E ! 3521 536 | - g80 ¢l
118] 66 26 8 50 E 137 141 2z8 el s 177 60 25 13 49 E ' 1402 1433 ' 2639 | br. ¢l
tig| 66 28 | '8 30 B 163 168 307 ¢l 158 6g 2 12 26 ¥ ° 1533 1578 | 2886 | B. el
120: 66 30 |+ 8 20 E 18y 190 347 cl 179 60 32 11 10 B 1561 1607 2939 | B. el
121 66 33 750 E 186 192 351 cl. sh | 180 6q¢ 30 955 E 13519 1504 2915 | B. el
122! 66 36 | 7 40 E 195 i 201 368 | ¢cls |18t 69 35 8 43 X 1549 1595 | 2917 | B.cl
123-66 39 | 7 19 B 239 | 246 450 |- cl. st 182 69 5t ;7 30 E 1636 1684 3080 | B.cl
12,166 41 | 659 B 340 350 640 | ¢ | 183 69 59 615 E 1661 t7to | 3127 | B.el
125 767 52 | 5352 E 680 700 1280 1 ¢ 183 70 4 950 E 1503 1547 2829 | B. dl
126! 67 49 533 B 709 730 t335 | br.cl | 185 70 3 1337 FE ;1442 1485 | 2716 B. ¢l
129167 47 | 5 54 E| 694 215 1308 ¢l 186 6g 56 13 18 B 1478 1418 2503 | B.cl st
128167 13| 6 21 E' 668 | 688 1258 ct 187 69 st 14 41-B 1297 | 1335 1 2441 | br.oel
129} 67 40 6 42 E| 68¢g ! 709 1206 | br. cl | 188 .69 43 15 20 B 1151 1185 2167 | br. ol
130167 38| 7 3 Ei 669 i 689 1260 cl 189 69 41 15 32 B 835 860 | 1573 | br dl
131] 67 35 | 7 26 B| 792 i 705 1354 [sft.br.clf g0 | 69 41 15 51 B | 843 870 | 1591 |brcl. s
132 67 33 7 48 B 927 | 0354 1745 | br.cl | 191 | 69 44 " 36 26 B 242 249 455 |sh. st. s
133| 67 30 8 10 E| 862 | 8go 1628 | br. ¢l | 192169 46 16 15 E 630 649 | . 1187 s. cl
134167 29 | 820 E! 853 | 878 1606 el 193 69 44 16 54 E 35 46 84 r
13567 27 | 831 B 833 860 . 1573 cl [r94769 43 1716 E 28 29 53 r
136, 67 25 | ‘8 47 B! 503 . 610 1116 [h cl. g]| 195 | 70 55. 18 38 E7 104 107 196 | st. ¢l
137167 24 | 858 El 438 [ 452 827 hool | 196 71 2 18 3 E | 118 122 223 el 8
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!. . - Le?gde | Dybde | Lue;ngde Drvlde.
[N ra . fi:}
Stat. ;:211(]]‘: . Green- . (Depth) | Bund. |Stat. gf’;gi{g Green- (Dem}‘_‘_) . Bund.
' wicl, ] L . wich. . \
No. | Narh )| (romginude N.Favpe.| E. Favne. I\_ie.ter. wonony | No. i I(;}g;{ﬁ) onpuwse | N Favne. | B.Favne. | Meter. | (Zouom),
' N c,{:::m_) (Norw. Fihe)| (Fathoma) | (Metres) i c | ey |(vorw. Fus)| (Famoms) | (afetres.) [
|
1971 71¢ 7. 17°28./E 134 138 252 v 256 | 70°. 8.'| 23° 4E‘ 218 225- jrr | geel
198 71 13 | 16 32. R 219 226 413 I 257 '70 4 .23 2 B | 1557 160 | 293 | gy.cl
1991 71 18 ' 16 17 E 510 525 960 | r 258 170 13 | 23 3 B . 223 230 421 | e el
200 71 25 ;1§ 41 I 6oz | 620 [ 1134 el | 259 70 19 | 25 50 B 78 80 | 146 r
201 | 71 31 ! 15 28 B 628 647 | 1183 Ibr.cl.s| 260 70 35 | 26 11 E . 123 127 ' 232 cl
2021 71 317 14 20 B 780 803 | 1468 | ¢l 260 70 47 | 28 30°E 1 - 123 i 127 -« 232 ck.
203| 71 31 13 54 E |- 875 got | 1648 Ibr.cl.st] 262 70 36 | 32 35 B 144 | 148 i 27t | ol
204170 57 13 34 B | 1230 [ 1266 | 2315 | B.el | 263 70 34 |33 3 E: 113 | 121 1 221 cl
20570 51 13 3 E| 1250 1287 | 2353 . B.cl | 264 70 56 | 35 37 B 83+ 86 i 157 | sft ocl
206] 70 45 ; 14 36 E | 1212 1248 | 2282 ¢ B 265 - 71 18 ‘ 34 19 K 102 | 105 | 1g2 | Dol
207170 33 15 50-E | 1079 | 1111 ¢ 2032 1 B.ocl | 266 71 2 \ 35 39 B 126 ¢ 130 ! “238 | sit. el
208{ 70 21 i 16 57 B 656 675 tz34 broclost]-267 70 42 L 57 v B o3y 1 138 1 271 cl. st
209/ 70 19 i 17 o E 122 126 230 ;T 268 71 36 | 36 (8 B 126 7| 130 | 238 | ¢l s
21070 17 | 17 20 B 133 137 251 v 269 72 11 | 36 jo B 134 | 138 232 1 gn. el
211 70 15 ‘ 17 31 B 125 120 236 | s.cl I z2y0 372 27 \35 t B o132 | 136 i 249 br.ocl
21230 12 | 17 31 B 138 ‘ 142 260 ssed 271 52 381333508 155 160 | 203 @ . cl
213;70 23 ' 230 E | 1710 | 1760 . 3219 ' B.el | 272 73 1 33 3 E 110 1ty + 207 | oclos
214] 2039 o0 o 1700 | 1750 3200 B.d | 273 75 25 31 30 E tg1 | 197 : 360 ! en. cl
215,70 531 2 o W| 1617 | 1665 i 3045 B.cl | 274,73 16 :31 16 E. 197 182 ¢ 333 ¢+ ol
216 70 58 1 3 40 W | 1196 -1 1231 ‘ 2251 s. ¢} | 275 [ 74 8 3t12Bl 143! 145 1 260 1 on cl
21771 o, 5 o W/| 8o5 | 829 ; 1516 B.cl |276{73 5 27 30E 21y 220 402~ en. ol
218 71 1 l 6 oW| o040 | 968 | 1550 ' Boel 277194 3 25 43 E | 218 225 J1t | ognoel
219/ 71z | 651 Wi 773 796 . 1456 B. ¢l | 258 74T | 22 25 E 223 230 21 1 gncel
220 71. 2 ; 7 26 W! (238? 275?, 2332 ? 279 174 15 [ 20 48 B 77 | 79 144 -st.sh.cl
d2rj7v 20 7 35 Wi 1030 1060 | 1938 r | 280 ‘ 74+ 10 : 18 51 B 34 33 64 | X
22271 2 7 46 WV | 635 654 « 1106 ' ¥ 281174 3 1718 E 1 112 | 115 ‘210 0 v
223|170 54 | 8 24 W 68 70 128 cblkcls) 282173 55 "15 36 B0 444 1 457 836 sft.an.cl
- 224[70 5t 8 20 \V! 92 95 - 174 “blk.s | 285 73 17 tag 2t E 745 767 1303 - br. ¢l
22570 58 1 8 4 W| 189 105 3537 iblk.cls]| 283173 112 58 B 777 | 8oo 1465 Db ol
226,70 59 0 7 51t W| 330 . 310 622 'bll\ cl.s| 285153 6 11 56 B 995 ' 102} 1873 ; br. ¢l
22717t 13 . 7 33 W, toio 1040 1902 " br.cl | 286 72 357 13 32 E 434 1 47 817 | gy d
228: 71 12 | 8 o Wl o6 933 1706 r 287 72,52 (15 19 B | 3y | 249 1557 | gy el
229| 71 12 | 8 55 W 71t 732 1339 brocl 1 288172 46 117 50 E | 209 | 213 303 I br. cl
2307 71 16 ‘ g 10 W| 830 854+ . 1562  Dbr.cl | 28072 41 2018 B 213 2219 ' 400 | ¢n. cl
231,71 21 | o 23 W| 1002 1032 1887 brocl | 290 72 27 2051 E| 185 ¢ 1q1 349 | cls
232| 71 10 ! 8 48 Wi 738 780 1426 by. cl | 291 71 s34 ;21 57 E | 188 | 1gy 355 ooyl
"233.71 8 8 46 Wi 563 580 : 106t ; br.cl [ 292:71 20 122 30 B 210 . 216 395 | ey cl
23471 6 . 8 38 W 251 259 474 b}k c] sl 203171 7 ] 21 11 E | 2 . 95 (74 | . cl -
235 70 50 (. 855 Wi 95 ' o8 ;, 179 204 70 35 {153 10t B 619 ¢ 637 . 1165 | sit.br.cl
236| 70 38 9 2 W 151 156 283 ]bl]\ scl 295 jr 50 1t yjo B 1078 | ti1o ¢ zez0 ! B.oel -
237170 41 " 10 10 W | 255 " 263 481 ibr. s clf 206 72 13 8 o0FE ' 1300 | 1410 ' 2633 B. el
238: 70 13 10 54 W 821 845 1545 [ Boel | 207 72 36 512 E 1243 | 1280 2541 + Rod
239: 69 35 11 13 W| 3020 toso - rgzo | B.cl | 298 72 52| 1 51 B 1457 . 1500 2713 B. el
2401 69 2 | 11-26 W! q75 too} ; 1836 1 B.oc 299 73 100 2 13 W o132 1366 2498 - B.cl
231 68 41 | 10 53 W. 1087 111g ! 2016 + Boel {301 74 . 120 W 1636 - 1684 ‘3080  B. ¢l
242068 36| 8 30 WV (003 1033 | 1889 | B.el | 302 75 16 ' 054 WV 1928 . 1985 ' 3630 . B. ¢l
243] 68 32 6 26 W' 13,35 1385 | 25353 : ' B.el | 303 735 12 3 2B 1166 | 1200 - 2195 B. el
244 68 28 4 17 W 1845 19st ( 3568 | B¢l 1303 75 3! 4351 B 1686 |, 17355 3173 B.cl
245 68 21. 2 5 W, 1948 . 2005 3667 | B.el 305 75 1 7356 E . 1345 1500 . 2908 B. cl
246168 14 0 o 6 E [ 1546 - 1502 2911 | B.cl | 306175 o ‘ 10 27 E | 1296 1334 2430 B. ¢l
247 68 5 2 24 B i 1088 . 1120 2048 i. ¢l 307 74 58 112 10 E : 1181 1216 ! 2224  B. dl
248|167 s6 4 11 E 756 778 *| 1323 | B.cl | 30874 57 ‘ 12 33 B+ 1104 |- 1136 1 2078 B.¢cl
239| 68 12 ¢ 6 35 E | 1033 . 1063 1944 | B.cl | 30974 57 1 13 8 E | 1035 -| ‘1065 1938 b el
250| 68 10 , 9 20 B | .tze?l [y. el g 310 74 356 ‘ 13 50 B! 977 1006 1+ 1840  br. dl
251168 6 i g 44 E 616 634 1159 | br.oel | 311474 55 t1y 25 E| 872 | 898 | 1642 - br. cl
253 L Skaelstadﬁouleu . 255 . 263 48t gy el | 312 74 5411453 E! 639 | 658 i r203 gy, ol
254 67°27." | 13" 25 E‘ 139 143 262 | b.oel | 313,74 55 ;1549 E | 198 203 1 373 gy el
255/ 68 12 | 15 40 Bl 33177, 331 624 | b.cl | 314174 55 i 1521 B | 494 | 500 | g3t gy od
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Lengde

E]

Praverende Plals waikker, muligens 4'—n" sydligore.

Posiiion doublfil; passitly from & o & Miles farther South.

Pren norske Nordhavsexpedition. C. Wille: Apprraterne og deras Brug.

. ; Dybde ; Leengde [ Drlude. :
Stat Nordlig Gr::n- (Pepth.) "N Al T fra | i
N .| Bredds. 337 : Bund. | Stat. . h:;;ddlf: [ Green- | mjﬂj'j_m ! Bandl
0] (North ' N, Fav i . N - | SHh ) '
! Faitude) (Lo}eif;:tde l* avne, E.Fame.! Meter. | (owomy | NO. L(;\"c::rl:: ) thengitde N.Favne.| E.Favae.: Meter. | (liottom}
: Greentich.) I(,Nom. Fiha), (Faihoms.} | (Metres) i from Y ! !
— = : . : Creemwich,)  \Nore. kihe) (Fashome.) | (Aferrery
\ | T — —_ = T TR T/ Y e e o 1 : —
315) 74°53.| 15°55. 'K 175 180 | P I, ol ) R W : 1
316 74 56 | 16 20 B 123 129 | : g " b }S 343 . 767425 1101678 988 | 1017 ISGO'I d. cl
NELE % he s T p gg igl > ;qccl 347 72 w0 7 37 E 1388 132 | 2613 | B. ¢l
2 i - £Y. 3 2 7 ‘ 7 |
31874 56 | 17 39 B: 53 s5 | 101 d.ogmocl ;g A }3\: Wy b | ade | B9
319 74 57 | 18 22 B 4y 143 82 Tt 33‘ b o W 1035 ¢ 1080 | 3088 | B9
320 74 57 |19 8 B 30 31 57 r 322 TR e E aw thdo | 2009 ) B O
321174 56 [ 19 30 E 24 23 16 r 35 7 58 e E 1038 1086 | goby | B O
322 74 57 | 19 52 E 20 ar 38 r §si ;é i (5> 1 E ey o =38 0 B
32372 53 | 21 st Bl 217 0 223 408 Dbr.gyvcll3ss 78 o 8 5: B 13?5 i 343 | 2430 | B d
324173 47 | 20 48 B 226 ° 233 26 gv.cl | 336 18 2 1o ‘31 E ?i M| 1)011
322: 74 2z | 20 30 g §7 5o 165 d.gn.ol| 357 ;8 3 n :g I 1(:: ::: 22:; gn cci
32675 31 | 17 50, 119 123 225 d. ¢l [358 -8 2 g o1 | o
Y75k 35| 16 33 | a8y . 88 31 o 33078 2 o 1 E SO I O B A bc]'-g'l
328175 32 {15 39 B 1903 200 366 gv.cl | 360 78 47 6 23 E joé 4:: 720 .gl)'c
329,75 45 | 14 45 B, 193 1 199 365 docl |36% 59 8 528 E 870 sos | 1655 | B. ol
330(75 48 13 54 B o451 1 4y 81z . d.cl |362% 79 50 540 B! 446 4'5 855 b. o
ggr 75 5{1) 13 g g 772 795 1454 ted ol [363 80 3 8 28 B °:3 °gg 4?2 b.
2175 § 113 1116 1149 2101t ; B.el [ 364 79 48 10 50 B 1Ro | 105 3 s\
333|776 6 13 10 E 727 748 1368 | 'B.a ' ; RS 3 o
.. 36 5 72 )
333(76 12 | 14 o B 392 | 403 937 d. ol 362 ;g i; l :; 2:; % {(-; (};? i?i gg) g}
335176 17 14 39 B 174 179 327 docl [367% 78 44 7 46 E 5;0 335 8 '%‘
336|176 19} 15 42 E1 68 70 128 b, ¢l | 368% 78 433 . 8 20 BE; 300 \3 c)76 . el
337076 23 | 16 43 E| 19 20 37. r 369™: 78 42 8 :3 E1 8 38‘j e t' cl
338 ?g ig | 18 1 E 142 146 207 v 37678 48 8 3 E| 106 . 100 :gg ;}: a
339176 30 ¢ 15 39 3, 37 68 r 3710 78 8 13 36 B | ey o
340 76 31 | 14 40 E 56 | "s8 | 106 ] el 332 ' ;8 9 | 1?; 47 E :2; :2:7; 262 gg. gll
34176 32 | 13 53 & 11y 118 ' z16 ! 373 1‘ 78 10 [ 14 21 B 117 120 2:15 d- ol
342 72 33 | 13 18 Fﬁ:} 508 523 956 id.gy. el 374 '78 16 115 33 E 58 60 ug' d. o
343176 34 | 12 51 B[ 722 743 1359 | e |375 .75 30 |15 3 Bl 198 | 204 373 | d. el



34

Temperatur-Rakker.

Til Underspgelse af Temperaturen i forskjellige Dyb- °

der pasn samme Station toges Temperatur-Rakker. Disse
udfortes i Regelen saaledes: Rgrloddet liexedes 1 Lodlinen,
og lige ovenior Loddet fastgjordes et Dybvandsthermometer,
ganske som ved Lodning. Indhivningsmaskinen udfivedes
(00 Favne, og Thermometer No. 2 gjordes fast i Lodlinen
“fra Loddebroen. Atter ndfivedes det andet 100 Favne og
Thermometer No. 3 paasattes Linen.  Paa denne Maade
anbragtes H a 6 Thermometre pna Linen med 100 Favnes
Afstand og sienkedes ved Udfiving fra Indlivningsmaskinen
til de Dybder. i hvilke man vilde maale Temperaturen,
Naar alle Thermometre havde faact Tl il ot accommodere
sig, haledes Linen ind med Maskinen.  Der stoppedes saa
lang Tid, som var ngdvendig for at lgse Thevmometrene
fra Linen, efterhvert som de ko op.  Der lagdes megen
Vind paa jevne Beviegelser under disse Operationer, for
ikke at udswtte Tundexthermometrene for pldselige Ryk
eller Stagd. I hg) Segang  maatte der benyttes megen For-
sigtighed ved Thermometrenes Aftagning al Linen.  Far-
tojet laa i Regelen. som ved Lodumg, med Stevnen mod
Sgen, men man kunde ikke altid holde Lodlinen saaledes,
at den kunde naaes med Haanden fra Loddebroen. Linen
maatte da Dbringes ind til Broen ved Hjwelp at en Baads-
hage, der maatte gribe Linen wouler Thermometret for
ikke at komme til at bergre dette.

Temperaturrakkerne udfprtes kun meget fan Gange
ved at lade Linen )sbe ud fra Rullen, da dens Standsning

let medfsrte Ryk, som ialfald Indexthermometre ikke maa .

udswmttes for.

Temperaturrekker pan HDybder mindre end 30 Favne
ndfertes ofte med Hamudlod og Haandline, der havde Meey-
key for hver d eller 10 Fnvne.

Temperatumrrekkerne toges 1 Almindelighed strax ef-
ter et Lodskud. Flere Gange blev der dog efter Lodskud-

det arbejdet med Skrabe cller Trawl. naar saadant faldt.

belejligere, og Temperatmrickken toges da efter at disse Ar-
Dejder var frerdige. Paa deome Mnade -er det gaaet il
_at Temperatimekkens paavercnde Plads undestiden er lidt
forskjellig fra Tiodskuddets.

Varigheden af en Temperaturrakke er  uaturligvis
forskjellig efter Antallet af Dybder. hvovi Temperataren
tages oz ecfter Dybdernes Storrelse.  En Statistik. taget
af Skibsjournalen, viser, at der til Lodskud og Temperatur-
reokke medgik omtrentlig: -
30 til 50 Minutter.

Paa ot Dyb af 100 Favne
- - - - D200. ~ 1 Time 406 —
- - - -100uv - 2 Timer 30 —
- - - 1500 — 3 —
- - - <2000 — 3 —- til 3 Timer 30

Minntf_:er.

at the second slip.

Serial Temperaturss.

For determining the temperature of the sea in diffe-
rent depths ab the same observing-station, we took series
of temperatures. ~ Our mode of operation was generally as
follows: — After shackling the tubedlead to the sounding-line,
we attached, just above the weight, a deep-sea thermome-
ter, precisely as for ordinayy sonndings. Then, JOU fathoms
of line were veered out with the donkey-engine, and Ther-
nometer No. 2 made fast. from the soundimg-bridge, at the
fivst hundved-fathom  slip, - after which we veered another
100 fathoms, and attached Thermometer No. 3 to the line
In this mammer. as many as D or 8
thermometers were made fast to the sounding-line at inter-
vals of 100 fathoms, and sent down to registey the tew-
perature in the desived depths. So soon as the thermome-
ters had had time to take the temperatwre of the surround-
ing water, we started the donkey-engine and began hauling:
in the lead, stopping, as cach 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 or shock. In a
heavy sen, we had to be specially careful when taking the
thermometers off the line. The ship generally lay head to
sea. as she did during the descent of the lead: neverthe-
less. we sometimes found it impossible to keep the line
within reach from the somuding-bridge. in which case it
was got in with a boat-hook. care Deing taken to hook the
line below the thermometer. and thus aveid coming in con-
tact with the Jatter. '

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

At depthis of less than 50 fathoms, serinl tewpera-
twes were frequently taken with the hand-lead. the line
being gxaduated into fives ov tens of fathows,

As a rale, we took owr serial temperatures immnedi-
ately after sounding. On several occasions however, the
dredge or trawl was worked i preference, the serial tem-
peratures heing in that ease deferred till we had terninated
those operations. Tlis aceounts for the position i which
certain ol the serial temperatures were taken
shghtly from that of the soundings.

The time requived to take n serial temperatme will
obviously depend alike on the depth and the number of
temperatures, Data obtained from the ship's log-hook show
the time occupied in taking a sounding and a serial tem-
perature to have averaged as follows: —

differing

For a Depth of 100 Fathoms. from 80 to 50 jinutes.
- - — - D00 — I Lour 40 minutes.
- - —  -1000 — 2 howrs 30 —
- . — 130 — - 3 ,
- - = 22000 — from 3 hows to 3 hours

30 minutes.



1 de dybere Lag, under 600 Favne, Eges sjmlden
Temperaturrekker, da Vandets Temperatur her kun vari-

erede fra 0° til —1.°5.

De Apparater, som
brugtes til at hente Dyx
op fra Havbunden. var
Skraber, Svabere og
Trawls.

Skrabe. -- Dette Ap-
parat var gjort efter
engelsk Menster. Skra-
Demunden bestaar af en
styedet Jerhramme, hvis
Lingde er omtrent 7
Gange saa  stor som
Bredden, Til1 denne
or fastet en Pose eller

* Sk, og det liele dra- -

ges langs Havbunden,
idet Munden med sin
nederste lange Lewbe
afslraber  det  gverste
Lag af denme og der-
med de deri véerende
Sedyr.

At Shyaber tor stovie
Dyb havde vi 3 Stor-
velser.  Paa den stoy-
ste. tremstillet i Fig.
[7, var Labernes Lieng-
de (25 (4 Fod), paa
den mellemste O7.94 (3
Fod) og paa den mind-
ste 0m.78 (2'/. Fod).
Paa alle 3 var Formen
af Shrobemunden  den
samme.  Med den op-
rindelige Form. som
Skraberne havde, da de
kom fra England, fandt
vi. at de tog for Lidet
af Bunden, og selv ef-
ter lang Skrabnimg var
der altid meget lidet
i dem. Medens Expe-
ditionen laa.i Thorshavn
i Beayndelsen af Juli
[876 og udbedrede den

Bundskrabning.
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At depths exceeding 600 fathoms we seldom took
serial temperatures, the temperature in the deeper strata

varying only from 0° to — 1°.3.

Dredging,

The apparatus em-
ployed on the Expedi- -
tion for Dbringing up
animals from the bhot-
tom of the sen com-
prised the dradge, the
trawl, and swabs.

The Dredge. — This
instrament was on an
Eoglish pattern. The
frame is of hammered
iton, the length at the
mouth  being  to the
width a8 7 to 1. From
the frame is suspended
a bag, into which, on
the dredgo Deing drag-
aed over the Dobtom,
thie long nether lip of
the mouth will scrape
in the substance of the
surfacs, along with the
wirine animals it coun-
tains.

[for greater dopths,
we  had  dredges  of
thrae  diffevent  sizes.
Tu the lavgest (Fig. 17).
the length of the lips,
or serapers, was 4 feet,
in that of medium size
3 foet, and in the smal-
lest 2¢f; feet. The
shiape of the mowth was
the same in all three.

These . instruments,
which had Dbeen made
in JEugland for the Ex-
pedition, did not, we
{ound, as originally con-

structed, bring up a

fnir sample of the bot-
tom; the freight was
invariably small, even
after protracted dredg-
ing. We  theretore,
wlen refitting at Thors-

I»



lidte Saskade, benyttede vi Anledningen til at give Laberne
en hensigtsimessigere Form, idet der adenpaa den oprinde-
lige Liebe paaklinkedes tyndere Jernlmber, der rakte 3.9
cm. (t'/, Tomme) frem foran de gamle. Mundingen blev
herved ogsaa noget videre, da de nye Licber havde e¢u
divergerende Stilling udad, foruden at Leeberne blev skax-
pere. I Fig, 17 ser man dem afbildet. Denne Anordning
viste sig strax som en Forbedrving, Det hendte dog un-
dertiden, at I.weberne yreb altfor dybt, saaledes at Skraben
i kort Tid ftyldte sig med Bundmaterialet, istedetfor kou
at skumme det Qverste af dette af og fovst efter luengere
© Tids Skrabning at fylde Sekken. Deune Ulempe hievedes
dog snart ved Anbringelsen af et Par korte Triemejer, som
er viste i Fizoven, paa begge Sidey af Skrabens .Jeynramme.
Mejerne var 4 til 3 Centimeter (1Y, ti1 2 ‘'ommer)
brede og at lidt storre Langde cend Jernvammens Hgjde,
pan Ydersiden og 1or begze Ender afrundede. og fastgjorte
* henimeod ‘sine Ender med Snrvinger dels til Jern-Hanefoden
~dels til den Kawnt at Skraberammen, hvor Sickken vay
fastsyet. Iforenden vakte ganske Jidt foran (i Figuren over)
Leebernes Yderkant,

Seelchen var at IKokostougverk. lagt som Matte. Den
var syet til Skrabens Jernramme paa dennes Undex- eller
Bagside, og desuden sammensyet paa Siderne som vist i
Figwren, sanledes at den let kunde aabnes og Indholdet
leegges frit i-Dagen.

Skraben var, saaledes som Figuren viser, forsynet
med en Hangfod. i hvilken Skrabetouget blev. fastgjort.
Hanefoden var af Jernstonger, med dobbelt Part i den
Skraben nwrmeste Del, faestet  til Skraberammen
med strerke Ringe. der gik gjennem Huller 1 denne og
giemiem Hancfodens Qjebolt.  Den ene Side af Hane-
foden bestod 1 .Forbaand af Dele, dex endte 1 Jje-
bolte, som var forbuudne med en Fangning af Skibmands-
garn.  Denne var beregnet paa at springe, dersom Skraben
stedte pan en storre Hindving pan Havbunden, som kunde

oy

2

4

holde den fast, naar begge Hanefodens Armie trak i Skvaben.

Med alene den ene Arm som Drag. kunde man i mange
Tilfslde gjore Regning pan at fan Skraben halet rundt
Hindringen og lgs.

Til Stekkens Bund var fastgjort cn Jernstang, til
hvilken, ud intod dens Ender, nejedes 2 Srabere paa hiver
Side. Disse Svabere var af heglet Hamp, noget over 17
(3 Fod) lange. Mange Dyr, som ikke eller i lidet Antal
kom ind 1 Skrabeswkken, hang fast ved Svaberne, dex saa-
ledes var, for visse Dyrearter, et udmorket Fangstapparat.

Enkelte Gaoge, paa .meget ujevn Bund, bvor man
vilde risikers at faa Skrabeu iturevet, brugtes Svabere alene,
festede til en Jernstang, der med Hanefod var festet til
Slxrabetouget.
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havn m the beginning of July 1876, took advantage of the
opportunity afforded to wodify 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-
tex surface of the scrapers another. but thinner pair (Fiz.
17), projecting an inch and a lalf beyond the former, In
this way greater width wns given to the mouth of the
dredge, the additional pair of scrapers being made to di-

verge trom each other: moreover, they had sharper
edges, Our modjlication tnrued out a decided improve-
ment.  Now and again, however, the scrapers would cut

too deep, and soon fill the dredye-bag with matter from
the bottom. instead of skimming off a thin layer from the
surface and gradunlly freighting the apparatus. But this
drawback we got rid of by fixing to the [rume of the
dredge, as shown in the figure, a couple of wooden rtm-
ners, one on either side. liad width of
1!,.—2 inches, and slightly exceeded in length the height
ol the frame: they were rounded ou the outer side and at
both ends. and were lashed, near their extremities. to the
iron erow-foot. and to the end of the dredge-frame from
which the bag depended. 'The fore part projected a very
little beyond the edges of the scrapers.

These runners X

The Dredge-bay — of strong cocoa-unt nmatting —
was suspended from the lower cend of the Jrame, and
fastened together at the sides in suech 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 .
ivon rods, two-armed in the part nearest the dvedge, aud
attached to the dredge-frame by strong iron rings, that pass-
ed through holes i the frame and through the eyes of
the crow-foot. Omne arm of the crow-foot was in two parts
terminating 1 eyebolts, counected together hy 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 tree itself.

To the bottom of the dredge-bag was attached a long
tranverse ron bar, with a couple of <“swabs,” or vather bun-

1. ches of teazed-out hemp, nbout 3 feet in length, fastened

at each of the free ends. Animals that never entered the
dredge-bag, ox, at best, but rarely and few in pumber,
came up agaip and again on the tangles, which seem to
be singularly well adapted for the capture of certain kinds
of marine animals. ‘

Once or twice, on a bottom exceptionally rugged, in-
volving the risk of the dredge being torn or broken, we
sent down the tangles alone,” attached to an ivon bar,
which by means of a crow-foot was made fast to the
dredge-rope.



Af Trawls bavde vi 2 Slags, begge leverede af Dr.
J. Hearder & Son i Plymouth, memlig Otter-Trawl og
Bom-Travw],
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Of Trawls we had two kinds, viv. the Ottertraw! and
the Beam-trawl. both furnished by De. I Heavder & Son
of Plvmouth.

Oer-Trawlen (Fig.
og ikke swmrdeles meget
bestaar af et Net, der er aabent foran og Dbagtil snevver

18) er wermest et Fiskeappavat
skikket til zovlogisk Brug: Det

sig samnien til en Spids.  Til Netmundigen er fastgjort
2 Ottere eller firkantede Treeplader. 0703 (2 Fod) haje,
hvis Underkanter er belastede med Jernmejer.  Eundernce
af Hanefoden, der forbinder Skrabetouget med Trawlewn,
er fastgjort til Stropper pan Indersiden at disse Ottere,
saaledes at de upder Farten ved Vandtrykket skjerer ud til
hiver Side. Overkanten af Netmundingen holdes oppe ved
Korkstykker, medens Underkanten er belastet med Blystyk-
ker. Netmundingen er 7.5 (24 Fod) bred mellem Otterue,
.oz Posens hele Leengde or 6.5 (20 Fod).

Naar Otterne skal komwe i Stilling, maa dette Ap-
parat gives saa stor Fart gjennem Vandet. at det pan
Grand af Tougets Visning paa- stoxre Dybder er udsat for
ab loftes fra Bunden.

The Olter-trand (1M, 13) ix properly a shorman's
apparatus, and not very well adapted tor sciontific purposes.
It consists af a long conical hag of covdatottiye, to  the
mouth of which ave attached two “ottems™ or quadrangular
pieces of waad, 2 feet squuve, each weighted on the lower
part with s ivon ey, e ends of the erow-fout con-
nesting. the teast with the dredgerope are secured to straps
on the mner side of the ottevs. i mameer as will
cause the latter. when e mwotion, to sheor out, ov diverge, -
from the action of ther water. he top side of the mouth
of the net is kept in position by picces of cork. the under
side being weighted with volls ol sheetlead. The length

such

of the trawlbag is 20 deet, and its width at the moutl,

measured hetween the otbers, 24 feet,

To give the ottes the vight position. the trnwl must
move tleongh the water with n vapidity  that, by vepson
of the obligue divection of the dredge-rope, will enstly
canse the apparatus to be Jitted Trom the hottom.

AT A R0 s

Fig. 1.
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Bomn-Travlen (Fig. 19) bestanr af et poseformet, mod
Bagenden spidst indsprevret Net, hvis Mundings Overkant
er fastgjort til en, 477 (15 Fod) lang. rund Bom af Tre,
paa hvis firkantede Endes er indsivgget Jernmejer, 0.8
(2*)s Fody Tigje. paa bvilke Apparatet kjeves langs Hav-
bunden. Trawlens Lmengde tra Midteu af Bommen tl
Spidsen af Nettet ex 6™.5 (21 Fod). Den med Blyvstykker

belastede. noget slakke Underkant af Netwundingen er i

sine Ender fwstet til Mejernes Underdel og slweber langs
Bunden mellem diss¢, idet den graver mere eller mindre
dybt ned i Bundens Materiale. Gjenwnem en Hanefod af
Tougverk. der wvr -fiestet i Qjebolte paa Forkant af Jeru-
mejerne. staar Trawlen i Forbindelse med Skrabetouget.
Ti Mejerne og til Netspidsen fiestedes ofte Hampsvabere.

Maskerne i Nettet var oprindelig  temmeliy  aabue,
saaat det kun kuvde holde storre (rjenstande tilhage. me-
dens mindve Dyr og det fine Nlam gik jgjenmem.  Elter
Professor Sars’s PAuske blev derfor Spidsen af Nettet forvet
med finmasket Gavn. saaledes at det kunde holde fing Slam,
Med deune Forbedving var effer vor Erfaring Bow-Trawlen
et udmarket Bundskrabningsapparat.  Den  fangede  baade
under huctigere og langsommere Bevaegelse langs Bunden
og tog ikke alene Fiske og andre Dyy. dev bevieger sir {rit
i Neerheden al’ Bunden, men den skummede ogsnn det gvre
dyvholdige Bupdmateriale all ja tog endog Stene oz det
store, indtil D0 Iilograms (100 Pd) Viegt ind i Nettet.

Bow-Trawlen havde i sin oprindelige Skikkelse ogsaa
den Fejl. at hele Nystemet kunde svinge sig randt i Vandet
under Udbringen. og Apparatet kwide saaledes undertiden
falde pna Rygwen. wed Bomwen ned. paa Havbunden.
Demne Mangel blev réttet af Skibstprer Grieg ved at huenge

et Lod t slak Bugt mellem Mejorne. g 20 viser dette

Arvasgement.  Naar Trawlen begvnder at helde ta den
vigtige Stilling. i Tivilken den blev sendt ud. afslakkes den
Del af Tonget. der vav fast i -den Mej. som var nederst.
Loddet trak i den anden Pavt alene og droy den Ende,
som vav overst. ned til samme Hpjde som den anden.

Til Shrabetouy brugtes D centimeters (2 Toms) Loug
de forste 2000 Favne og 6.5 centimeters (2';. Toms) i
Agterhnanden.  Begre Slags var af bedste Sort russisk
Hamp, og Pravetrasserne hesigtizede og provede ved Carl-
Johansvierns Vaudt,

Forbevedelser il Bundskvabnmg. — Disse begvndte i
Regelen strax efter at man var fievdiy paa Bagbord Side
med Lodning eller Temperaturvakke.

For at compensere Virkningen af Skibets o Skrabens
Bevegelse paa Strammingen at Nkeabetouszet, navnlig for at
undgaa. faylige pludselige. Ryk. var Skrabetouget vist gjen-
new en Blok. der hang i en Acomndator. Skrabeaccumu-
latoren var meget storve end Loddeaccumulatoren. Den
havde 30 Stropper. af samme Slags som de. ved Lodningen
benyttede. Traskiverne. gjesmen hvilke Tougstjerterne gik,
havde en Diameter af tmG05 (1 Fod 11'/. Tomme) og en
Tykkeise af 07050 (1.9 Tomme), Skrabeblokken vor af

Fig. 19 vepresents the Beam-frai! used on the Expe-
dition. A conical wetted .bag is suspended by one side
from a round benm of wood 15 feet i length, to the
square ends of which are fixed iron rumnners. 2 feet and
a half higl. that suppoxt the apparatus when viding over
the bottom. 'I'he length of the trawl. measwred from the
middle of the bLeam to the apex of the bag. is 21 feet.
‘“he lower side of the mouth of the net. weighted with
volls of sheet-lead, hangs loose, and is fastened at either
end to the bottom part of the runmers, between which it
drags along the sea-floor, scooping up more or less of solid
matter.  This trawl is attached to the dredge-rope by means
of a vope crow-foot, lashed to eyebolt< on the fore part of
the ivon vunmers.  We often fastened hempen tangles both
to the runners and to the eund of the bag.

The commercial trawl. as furnished by the Eneglish
maker. had a vather wide-meshed bag: and hence it bronght
np nome but comparatively large bodies, small animals
and fine mud being washed through. At the instauge,
theretore. of Professor Sars. the bottom of the bag was
tined up to a certain height with varn netting, sufh-
ciently close to retain the fnest mud.  With this slight
modification. we found the beam-trawl a most efticient in-
strument. whether quickly or slowly worked: it not only
secared fishes and other marine animals that occur near
the bottom, but skimmed off' a thin laver of the surfnce:
nay, it would take in stones. some of them weizhing as
mueh as 100 pounds, '

In its original form. the beam-trawl was apt more-
over to capsize in the water and reach the bottom with
the beam down. Captain Grieg vemedied this defective
tendeney by suspending one of the cast-ivon sinkeys i a
slack Dbight Dbetween the yunmers.  This avcangement is
shown in Fig. 20, So soon as the traw! begins to incline
trom the right position given it at the commencewent of
the operation. the part of the rope made fast to the run-
ner then decpest in the water will zet slack, and the weight
nccordingly act only wpon the rumner at the opposite
end of the bram, pulling it down to a level with the

" lower one.

The Dredgr-vope, samples of which had heen examined
and tested at the Royal Dockyard of Carljobansveern. was
of the bust Russian hemp.  The 2000 fathoms next the
dredge were 2 inches in civcunderenee. the vemainder hal

o civcumference of 2!/, inches.

Preparations for Dyedging, — As a rule. the gear
was got ready immediately after taking — on the port side
— a sounding or a serial temperature.

With a view to take off’ the suddenmess of the strain
oun the rope caused Dby the scvaping of the dredge or the
motion of the vessel, the rope was rove through a Dblock
suspended to an accumudator. The accumulator provided

. for the dredge exceeded considerably in size that uvsed

with the sounding-machine. The number of straps was 30,
and the wooden disks through which the lanyards passed
had a diameter of 1 foot 111/, inches and a thickness of
2 inches. The dredging-block was of ivon, similar in con-



Jorn og forevrigt at lignende Kounstruktion som Loddeblok-
ken. Skiven, der var solid, havde en Diameter at Om 521

(L Fod 8 Tommer). en Trkkelse-af O™.15 (33 Tomme). og-

Furens Dybde var 07079 (3 Tommer).  Skrabeaccumula-
toren hang pan Stvrbord Side. / o Topreh, livis ovre Ende
var fastgiovt til Stormasten over Godset, Fig. (4 viser Ac-
cumulatoren heengende i Styrbords Vant, livor den havde
si. Plads, naar deu itkke benyttedes €l Skrabning.

skrabeu eller Trawlen ginrdes klor paa Agtevdakket
mellem Nedgangskappen til Lugarerne og Kappen ved si-
den of Dielenllen (i 1 Figo 20 Fig, 141 Skrabetouget.
der laa 1 sine Binger (Fig. 2, 1 agtentor Fokkemasten,
og som 1 Tampen havde Kims og Hox, toges gjeunem on
Jasteblok paa Folklkemasten tse Uig. 200, derfra over Hytten
o gjennent Kasteblokken 1 Accumulatoren. og hexedes |
Hanefoden #) Skraben eller Trawlen,  Pan Skrabetouget
var indsmepet en Pukkenholts Dor elley Kous med en Tang
Stjert.  Dens Plads var mellem Skrabeblokken og Skrabien
(Trawlend,  Acewmulatoren udhaltes med frskaaren Talje
(Fig. 14) pan Plads under Styrbovds Storvaanok.  Raaen
brasedes saadedes. at Accumlatoren hang omirent midt ud
for Loddebroen, (Mg, [, Fig. 200, Da der ved Skvabuio-
aen kunde gaa stor Kuatt paa Raacen sanvel nedad som
indad, var den pan Styrbovd Nide faststettet. Toruden ved
Toplent, Rakke og Braser, ogsan ved en Talje som Extra-
Teplent og en Stettalje pan Bagbord Side, som Fiz. 14
viser.

Mansererne ved Bundshrabning var ikke moeget lor-
skjellice. enten man bragte Skrabe eller Trawl,  IFor Th-
deligheds Skyld skal de ler swerskilt beskrvives. forsaavidt
nodvendigh er,

Bundskrabuing med Skrabe. — Skibet sattes ed Luld
Fart op mod Vinden med dewne lidt imd om Styrbovd,
Naar det var kommet 1 godt Sig, standsedes Maskiven,
Skraben  gltedes Rickken  wetl Hanudmagt  og
kastedes 1 Vandet.  Forud ved 1okkemasten stod en Mand.
med Licderbandsker paa Heenderne, Levdig til at five ud
P Skrabetonget, assisteret af en amden Aand, der ved
Hjielp af en Haandspage holdt Couget klayt ti) at lobe drn
Krejlen i Bingen. Strax Skraben var i Vandef., komnum-
devedes: “Rir™! og man firede langsomt paa Skrabetonget,
san man kunde se, om alting vay klut.  Naar Skraben var
agteufor Si{rmm, saties denne atfer dgang til 2 Knobs Fart,
som Maskinisten holdt jeyn ved at observere Vaudloggen.
(¢ nedenfor),  Man fivede nu, med jevnlige Anbold. for at
holde Touget og Apparatet strakt. stadig under samme
RKurs, som da Skraben kastedes overbord. Naar 200, /G0
cller 40U Favne, efter den windre eller storre Dybde, var
wltivede, standsedes atter. Longet haledes ved Hjelp af
Kousen og Stjerten ind til Halkebrwmtiet, og der paasattes
en Trmters ved Hjelp af Skibmandsgarnsurripg, agtenfor
Kousen. Der sattes’ atter i Gang med samme Kurs og
Fart, og man sejlede ud den hele Touglengde, der ansaaes
forngden, nemlig mindst det dobbelte af Dybden og for
mindre Dybder mere.

ud uver
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struction  to the sounding-block.  The sheaf. which  was
solid, had a dinmetor of | foot 3, inches mwl a thickness
of U inches: the depth eof the groove was 3 inches. The
accumulator used for the dredge lnmg — on the stavbeard
side — inw pendant, the upper end ol whicl was sceured to
the mainmast above the rigging, g 4 vepresents this
aceumulator asx it heng suspended in the stavbosrd shrowds
when not in use,

The dredge and the trawl were got veady on the

afteraleck.  between  the  compandon-hatehway  to the
cabins and foe hatehway  alongside of the reel (Migs,
lo20and 14 Phe dredgerepe. whieh at one ond had a

thimlide and shoekle, wax vove from the lockers (g 2 1)
i which it Loy eoiled abiaft the foveamast, theough a soateh-
blogk e the mast (Fig. 200 carvied ram thenee aver the
roof of the roundhonse and thvough the snateb-blaek of the
accumulator, to the
the deedgingdlock and  the
dredge (or trawly a thimble of lenum vitae, with a iz,

and  then shackled the erow-foot ol

dredge or teawl,  Between

was slipped an to the dredgeccope. Pl acoumulator was
triced up under the stavboard wein vavd-ovm by mewms ol .
aoguntaekle purchase, the yoard being trimmed =0 ax o
bring the accommlator wearly abreast of fhe sounding-hridge
(Igs. 1o 209,

wirds. to wlich the vird was exposed when dredging,

Ax flie stenin, inwmonds as well as down-

might he very econsiderable. # was seewred, not ouly
Ly hifts, on the starbomrd
side. by apurchase. asa preventer-lite, and on the port side,
by a eolling-tackle, as shown in Fig, (4.

Dredeging ot Trvveling from e = Varingen,” ~
Both operations were eonductel very mmeh alike, Wa
the of perspicwity, desevibe our
wode of working cach of the two instrements,

We steamed full speed abend,

braees, aml trusses. but also.

shiall, however, for sike
Horking the Dredge. —

with the wind o little on ;e starboavd how,  No soon ag
the vessel had got sufficient heashway, the enpine was stop-
ped. the dredge litted by hiad over the railing and  dreyp-
pud Al the with thick

leather gloves stood  venly fo pay o out the  dredge-rope,

inte the sen, foremnst, & il
whicht another kept clear with o handspike s 16 ran oud
On the dreadge enterving the

wnber, the word was immedingely given to veer, when the

o the eoil in the locker

paving out commeneesl, — slowly, hawever, to mike sure

that all was vight.  So soon as the deedge was clear of the

“propeller, the vessel again went ohewd, steaming at o uniform

rate ol 4 knots. which the engiverr was enabled to keep
up by dvequent velerence to the water-log  (see helow)
Meanwhile, we kept steadily veering, while taking care, by
frequent heliling on to the vopes that the Tength ron ot
should be properly taut, and steering the course given to
the ship when the dredge was put ever. After pnying out,
according to depth, 200, 300, or 400 fathoms, we again
stopped, hauled in the rope to the tafirail by meuns of the
lizard and thimble, and fastened. helow the latter, with
spuu—yarlu, a wooden toggle to the rope. . Starting again
(same cowrse amd speed), we next ran out the whole
length of rope deemed mnecessary for the operation, —



I T T

Farten standsedes. Med Stjerten haledes Skrabetou-
get atter ind til Hakkebrrettet og holdtes inde med Bugten
af en Ende.  Til Stjerten i Pukkenholtskousen fastgjordes
en efter Dybden afpasset Vagt. hvortil brugtes 3 eller 4,
til de starre Dybder G af Baillie-Maskinens Lodder, der
vejede 27 Kilogr. (35 Pd) bver. DMau slap Tampen af
Enden, veltede Vegten oxerbord. og -deune Iph da med
Kousen nedover langs Touget. indtil den standsedes af den
paasatte Treters. Dette kunde tples. naar man holdt
Haanden pas Touget. ' '

Skibet laa nu stille. medens Lodder og Skrabe sank.
Vi regnede. efter flere Forspy. at dex Lehovedes 12 Minut-
ter for at Sloaben skulde synke 100 Favune. Skrabens

. (eller rettere Trawlens) oz Loddernes Synkning er anskue-
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pot less than double the deptb, nay for smaller depths
even more.

The engine was now stopped, after which we hauled
in the dredgerope. as before. to thie tafirail, and kept it
up in a bight of vope's end. With the lizard was then
made fast to the wooden thimble a weight proportioned to
the depth. consisting of 3 or 4. and for the deepest dredg-
ings, of as many as G of the sinkers of the Baillie sound-
ing-machine, weighing each 55 pounds. We now, after let-
tiug go the rope, tilted the weight overboard. which spun
down along it till stopped by the wooden toggle. The shock
of its arrest was distinctly perceptible to a person who had
his hand on the rope.

The vessel was now kept stationary. while the
weight and the dredge were sinking. After some expe-
rience. we ocalecnlated the time vequired for the dredge to
sink 100 fathoms, to Dbe about 12 minutes. TFig. 20 will

Fig. 20,

liggjort 1 Fir. 20. Den i Kizuven antagne Dybde er 1300
Favne, folgelig or Skib og Trawl tegnet i forstorret Maale-
stok. De prikkede Linier viser Loddernes. Skrabetoughex-
ens og Trawlbommens Bane wnder Nynkningen, under For-
udseetning af. at Trawlen synker med en Hastighed, dex er
lidt mindre end den, hvormed Lodderne nermer sig Bunden.
Idet Lodderne naar Bund. sviever endnu Trawlen i Vandet,
og det sidste Stykke af dens Bane vil viere ncesten lodret.
Erfaring viste. at Trawl og Skrabe med den brugte Frem-
gangsmnade 1 Regelen uden Vauskelighed kom 1 rigtie
Stilling paa Bunden. Ex Skrabens (Trawlens) Nynken meget
langsommere end Loddernes. vil den falde lodret ned pan
Bunden wed sin tunge Ende foran. Er derimod dens Syn-

zive an idea of the descent of the dredgze. or rather of the
trawl.  The supposed depth i the diagram being 1300
fathoms, the vessel and the trawl arve of course on a much
larger scale. The dotted lines represent the lines of de-
scent of the weight. the shackle. the dredgerope. and
the beam of the trawl, — assuming the trawl to sink more
slowly than the weight. When the weight strikes the bot-
tom, the trawl bas still some distance to tvavel, and the
last part of its line of descent will he well-nigh perpen-
diculay. We found that, when worked in the manner
described above, both trawl and dredge could as a xule
without difficulty be made to reach the bottom in the right
position. If the dredge ov trawl descend much more slowly’




ken ligesaa hurtig som Loddernes eller hurtigere, vil den
komme til Bunds med en horizontal Component i sin Be-
viegelse, Dhvilket vistnok vilde veere det sikreste Middel til
at den blev Klar under den folgende Bundskrabning.

Saasnart Skraben antoges at have naaet Bund. kaste-
des Touget los forud og Bugten bragtes ngterover. lagdes
ind 1 Fodblokken (a, Fig. 2) i Agterkant af Hytten og
derpna om Spiltapperne om Styrbord. saaledes som Fig. 1
vISEY.

Med 1, 1Y/: og 2 Knobs Fart og samme Kurs som
tidligeve Dlev nu Skyaben trukket henover Havbunden. idet
Vegten i Forhaand holdt den terste Del af Touget ned,
saa at Draget Llev lorizontalt eller nwsten lorizoutalt. og
Skrabemunden ikke let lgftedes fra Bunden. Under Skrab-
ningen maatte man stadig have Opmicrksomlieden henvendt
paa Accumulatoren. Dens Udvidelse og pludsclige Nam-
mentrekning igjen angav, paar Skraben tog Tag og atter
slap Bunden, og selvfplgeliz angav den ogsua. naav Skealien
satte sig fast. Namr Accumulatoren 1 dette Tiltwlde havde
wdvidet sig saa meget, at man i den lave Stilling, som
Loddeblokken indtog, ikke vilde have mere IKraft pan Tou-
get. kommanderedes “Fir”! og Maskinisten ved ludhivnings-
maskiner. som fur dette Tiltwldes Skyld altid stod kiar,
reverserede Maskinen og fivede ud, pan samme Tid som
Skibets Fart standsedes. I Regelen fik man Skraben los
ved ot hive ind igjen pao Touget.  Stod Aceumulatoven
stadig pan samme Meerke, antydede dette som oftest, at
Farten var for stox, og at baade Veeat oz Skinbe slabtes
giennem Vandet fri af Bunden. Tor at have et Varsko,
naar Aceumulatoren pludselig udvidede sig over den tilbpr-
lige Grandse, fastgjordes undertiden en Line med den ene
Eude i Accumulatoren og med den anden i Damppiben.
der saaledes pel, strax Accumulatoren blev for lang.

Skrabninzen fortsattes olte indtil et Par Timer. forend
man begyndte Indhdvningen. Under demne var Facten
standset, og man lod Skibet drive tilbage. I Regeleu fore-
gik Indhivningen hurtizeve end Skibet dyvev, saa at Tounget
viste klart ud i Lee. T modsat Fald gik man rundt med
Fartgjet, lagde sig paa Lie Side af Touget og drev da
tilsidst over Skraben.

Med fuld Fart paa Indhivningsmaskinen tog den ind
100 Favne 1 6 4 7 Minutter. Var Skraben meget tung,
maatte der hives langsommere. Bftersom Touget kom ind,
baledes det fra Spillet over Hytten forefter og blev atter
opskudt klart i Bingea forud. Dette var et meget anstren-
.gende Axbejde, navnlig naar Indhivningen, som enkelte
(Gange Tilfeeldet, gik uden Stands i 4 til 5 Timer.

UDen ugrzke Nordhavsexpedition, . Wille: Appamterne g deres Brng,
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than the weight. it will fall vertically, with the heavy -end
foremost, Tt on the other hand, its wate of descont be
equal to or exceed that of the weights, it will. on yenching
the bottom. have a horizontal compouent in its wotion.
— which is pretty sure to keep it from clogging during the
ensning operation, '

So soon as the dredge. by our caleulation. had veach-
e the “bottom. the vope was cast off forward. the bight
brought aft. rove throngh the leadingblock . Fig. 2) an
the after part of the vewndhouse. and then passed vound
the starbonrd droms, as shown in Fig, 1.

Steaming aliead at the eate of L 1Y, or 2 knots, vu
the same conrse as before, the dredge was pulled along the
bottom. the tension of {he motion of the vessel not how-
evor acting inmediately upon ite hut depgging forward the
iron sinkers, which by their great weight serve to keep the
divect traction lhorizontal, or

peely xo0 and thus prevent

the month of the dredame from being ceadily difted ap. 1
dredeing we had to keep owr attention constantly fixed on
the sccumulator. - 1ts extension asud sudden  contraction

was o sure siem that the dredge was working property, and
of convse the accenmulator alse told us when the deedge
had fouled the hottom.
the repe. pulling dawn the bloek and seviously stretehing
the acgumnintor, showed the dredpe fo bave stuck fast. in
wlicli ta an assistant
cagineer, whe always stood roady oy that purpose, reversed
the donkey-engine al  paid out the vope.  the  ship's
way. too, being immediately deadened. By haaling in
the rope we generally sueceeded in extricating the dredge.
Sometimes,  the waitldd remain stretehed  at
the same point. and thix we ux o rule found to indieato

A great aud inereasing stendn upon

case we gave the word veer. amd

accumulator

that the speed of the vessel was too great, both weight
throueh  the clear of
To give natice of any sedden strotching ol

and  dredee being dengged water
the hotiom,
the accummlator bevend the sale Limit of extension, we
Lit on of a
to the apparatus and the other to the steam-whistle, whicl

in that ease would sowmd on the elastie bands running out

the expedient ol fastening one end line

tou fay,

Dredging from the *Varingen”™ was frequently carriod
on for a couple of hours bwelove Jearrwy in. Durtng the
latter operation the vessal drifted biefore the wind, The rope
being iu the majovity of cases brought in at a rate exceed-
ing the dvift of the ship, pointed Jeeward. It not, we
steamed the vessel vound. to get the vope to windward
mnd dvift over the dredee.

Working at fall speed. the donkey-engine brought in
10U fathoms of dredge-rope in G or T minutes. When the
dredge had got a very heavy freight to bring up, we heaved
at a slower rate. As the rope came in. we hauled it from
the dram of the engine over the roof of the roundhouse,
and thence forward into the locker, where it was again
coiled ready for the next operation. This was very fati-
guing work indeed, particularly when the engine, as was

: a



Naar Lodderne kom op, haledes Bugten af Touget
ind til Loddebroen, hvor Vagten blev afstukken. Et godt
Merke pan, at Skraben bhavde veeret i Bund, var det, naar
Lodderne var overtrukne med Bundler. Naar Skrabon
kom op, ihukedes et Takkel fra (affelen, og med dette
Joftedes den ind over Agterdickket.

Bundshrabring med Ofter-Trawl. Naax havde
fanet denme ¥lar ud i Spen, saa at Otterne skar ud og
Nettet sliehte klaxt efter, foregik Operationerne som med
Skrabe. Apparatet var imidlertid vanskeligt at faa klart
til Bunds. Det behgvede en sterre Hastighed under Skrab-
ningen, tog ikke meget af Bunden med og kom ikke sjzﬂ-
den uldart op. Det brugtes derfor efterhaanden mindre
og blev det sidste Aar ganske fortrrengt af Bom-Trawlen.

nan

Bundshrabiing med DBowe-Trawwl.  Fra -Agterdiekket
lottedes Bom oz Mejer ud over Riekken ved en Jolle hra
Gaffelen. Denne Jolle var fastgjort med en Tars til en
Strop paa Midten af Bommen. Dette gjordes. medens Ski-
bet havde fuld Fart forover. Naar Bommen var kommen
1 den rette Stilling undenfor Reekken, standsedes Maskinen,
Nettet kastedes ud. og man rykkede Trwrsen nd ved en
deri fastgjort Stjert. hvoreftex Udfivingen af Skrabetowget
begyndte. De videre Managvyer de samme som med
Skraben, kun maatte Farten under Skrabningen veere min-
dre, for at Trawlen skulde holde sig i Bund. En storre
Favt antoges at veers hensigtonvessig til at fange Fiske og
anvendtes ofteve en kovtere Tid efter den cgentlige Bund-
skrabnings Afslutning.

. Naar Bomtrawlen kom op tuld af Bundler i hele
sin nedve Del. maatte sevegme Foranstaltnjnger til for at
faa den ind paa Diekket. dels paa Gyund at dens Lamgde
dels paa Grrund at dens Viegt, der var for stor til at dens
vedre Ende kunde laftes ind med Haandmagt. Den fyldee
Trawl havde form at en Tragt, hvis Spids var udvidet t5)
en Kugle af en Meters (3 Fods) Diameter. T dette il
frelde sloges Ntropper om selve dyawliettet saa langt nede
som muligh. og i disse hukedes Talje fin Gaffelen.  Naar
Trawlen med denne var Joftet saavidt. at kan den nederste
kugleformede Del vay 1 Vandet., fivedes ned under denne
en “Indretning”. bestanende af en tyk Jernring. jndvendig
udforet med ot meget starkt Tongnet og som hang i 3
Ender, i hvilke inan halede ombord wnder Indlsftningen.
Denne Sikkerhedsindretning. hvis Hensigt wwrmest var at
forhindre. at Trawliettets nedre Ende skulde 1‘0\'110., naat
~den kom ud af Vandet, idet den bar en Del af Trawlpet-
tets Veegt, var til stor Betryggelse og Hjelp ved at faa
Trawlen ombord. Det hrendte os ikke nogen Gang, at
Trawlen aabnede sig selv under Indholdets Tryk; men fpr
Indretningen kom i Byug, vovede vi ikke at hale Trawlen
ombord, fprend en stor Del af det fine Bundslam
udslemmet ved Trawlens Svingninger i Vandet.

vatr
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often the case, had to be kept going for 4 or D 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 snre
sizn that the dredze lhad 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.

Working the Otter-Trawl, — Once properly .in the
water, with the “otters™ sheering out to cither side, and
the bag Dehind horizoutally extended as the instrument
was pulled along after the vessel. we worked the otter-
trawl precisely as the dredge. The apparatus was, how-
ever, apt to foul before veaching the Lottom, greater speed
Leing renquisite to work it: besides, it failed
satistactory sample of the bottom, and came up frequently
foul. Henge. on discovering these drawbacks, we came to
use it less: and on the last cruise it was entirely super-
seded by the beam-trawl, '

Working the Beap-Trawl. -— The beam and runmers
were hoisted over the vailing of the adter-deck by means
of o whip from the gaff. secured with a toggle to a strap
on the middle of the Leam, — the vessel steaming abend
the while at [ull speed. So soon as the bewm had been
given the right position for letting go, thie engine was ‘
stopped. the bag pitchicd out. and the torele pulled off the
strap by means of a lanvivd. to which it was attached.
This done, we began veeving the rope.  The remaindeyr of
the operation was the same as with the dredge, saving the
speed. which we had to xreduce lest the trawl should be
lifted off the bottom. For catching fish,
in speed was presmned to be of advantage. and frequently
tried as a wind-up to the bottom-trawling. .

If the beam-trawl came up with the whole of the
Jower part filled with clay, special provision had to- be
made for getting it in, pavtly on account of its length. and
partly owing to its great weight, which would not admit

to secure a

sone increase

of lifting in the Jower pavt by hand. With the bag full
of clay or mund, the trawl had the shape of a cone, cox-
panded at the apex into a sphere, 3 feet in diameter. A

bizht of rope was passed round the trawl-net as low down
as possible, and a purchase hooked on from the gaff.
Then, after hauling up the apparatus till the only part
left in the water was the spherical extremity of the bag,
we lowered under the latter a contrivance consisting of a
thick tron ring, having the opening covered with strong
cord wetting, and the shank frmly seeured to 3 stoub -
hempen vopes, by which the apparatus was lifted over.
This * precautionary device, the mai - object of which,
was to prevent tle trawl-bag, on its leaving the water,
from Dbursting at the bottom while partially supporting
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



I Begyndelsen fulgte vi den efter “Challenger™ Expe-
ditionen givne Anvisning mwed Hensyn til Mangvren, at
sejle ud den hele Touglengde i Lae og lade Skraben trwk-
kes af Skibet, eftersom dette drev for Vinden. Det er
ogsaa rimeligh, at demne Maade maa benyttes, vaar Skrab-
" ningen skal udfsres fra store og fuldkrafts Skibe, som ikke
kan gaa saa langsomt for Maskinen, som Skrabningen for-
drer. Dersom der Intet kommer ivejen, er det forsaavidt
ligegyldigt. hvilken Vej wan welger. wen i modsat Fald
taber man weget bande 1 Tid oz Arbejde. Naar man
skraber under Gang mod Vinden. kan man regulere Farten
efter Puske og standse en Stund, hvis man fryvgter for at
Farten har lettet Skraben fra Bunden. Driver man i L
af Skraben, bestemmes Farten af Vind og Strem. og tror
man, det gaar for bhurtigt. maa man fire ud Tong &l Over-
flocd, hvilket senere atter skal hales ind.  Satter Skraben
sig fast. og man o il Luvart, Lehgver man ikke at fire
mere end nogle fan Favne, indtil Farten er standset, og
kan derefier strax begynde ot hive md, eftersom 'Skibet
driver uned mod Skraben. Er man derimod i Tue. maa der
fires ud en Mwngde Toug, fot man kommer paa Kus og
kan begynde at gaa op mod Skraben.

At faa Skraben lps igjen, naar dep har sat sig fast
Lkrver ofte en besvanlig og langvarig Mangver, der des-
nden ikke altid lykkes. Man maa hive ind til nesten op og
ned og devefter sgge at trekke den Jps den wodsatte Vej
af den. man skrabede, da den gik sig fast. Da uljendt
Stram ofte kan veere tilstede. nedes man gjerne til at gjure
mange Forsgg. Lykkes disse ikke, stanr det sidste Diddel
tilbage, at kaste Touget #il en Pullert, gaa forover i Ma-
skinen med fuld Kralt og enten rykke Skraben igs clley
sprivnge Touget. '

Det forste Ame forspgte vi et Par Gauge at frste
Otter-Trawlen efter Skvaben, men dette viste sig ikke
videre hensigtsmeessigt. Naar man skraber. er Farten saa
langsom, at Otter-Trawlen sleber langs Bunden som en
Bundt Linegods, og swtter man Fart paa, saa at Otierne
kan skjeve ud til Siderme og holde Trawlmundingen aaben.
lptter Skeaben sig fra Bunden og gaar med sine paahamgte
Svabere et kort Stykke foran Trawlaabningen. Den vil
sanledes vimeligvis Dortslomemme den Fisk, der muligens
ellers kunde vare fangen.

Pan Expeditionens Rejser faldt der naturligvis adskil-
lige mislykkede Kast med Skrabe og Trawl. Det hendte,

at Apparatet ikke kom i Bund, at det blev jturevet i Bun-.
den eller satte sig fasi, at Skrabetouget sprang under Ind- -
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a considerable portion of the finest mud had been washed
out, by allowing the trawl-bag to swing backwards and for-
wards in the water.

Dredging from the =Voringen” was carvied on at
first in the way adapted on the ~Challenger™ Expedition —
viz. by paving out to leward the dus amount of rope. the
dredge bLeing then pulled along by the drift of the vessel
This is perhaps the only feasible methed in dredging or trawling
from layge ships of full power. which connet reduce their
speed to the rvate vequived for such opevations.  Troe, if
all wads well, it iy upon the whole immaterial which way
is selected s but should. on the other hand, a mishap oceur.
a sertous loss af time amd kdoey will Gnevitably  rvesalt.
Dredging head te wind, the spesd of a0 steaner may be
regabited at pliosare, and her way immedintely  deadomed
should there e reason to beliove the dreedge is ot the
bottom.,  When dritting to leewnrd ol the dredge, the
gpeed will e dependent on the wind aond the force and
diveetion of curvents. skl il too high, an extra aweunt of
rope has to be veerwd, whicl, of course, mnst afterwards
be hauled m again. Shauld fhe deedge Toul with the ship
to windwird, ondy n few fithoms will have to Le veered
betore stopping the cengine, aftey which the heaving in may
be at once commenced. keeping paee with the ship as she
drifts down upon the dredge, On the otlior haod, the ship
heing to leeward, a very consideralle quantity of rope will
Iave to be veered before she can be browght head to wind
and sbeam up to the dredpe.

To extricate the dredee when jammed fast at the
bottom, is frequently a very difiicult matter. involving hours
of upremitting exertion. nat always aceompanied by a sue-
cesstul result.  The vope must he Bove i till nearly right
up awd down, attkempt being made to extrieate $he dredge
by bauling in o divection contry to that o which it
Morvvover, the
netion of unknown curvents will, by complicating the ex-

was maving  when the  mishap  ocewrved.

pedients adopied. olten proteact s Taborions work.  Shoold
each in turn (il there is nothiug for it bhut to make fast
the vope to a bollaed head, and then, steaming full spreed
ahoemd, cither ree the dyedge by
the rupe,

sheer foree or break

On the fivst cruise of the Expedition. by way of ex-
periment, we  sometimes made st the otter-trawl behind
the dredge. and worked both together: but this arrange-

ment was not found to answer.  With amply sofficient
Beadway  for  dvedging,  the otter-traw] will drag along

the hettom like a heap ol cowvdage: and i, on the other
hand, the speed be hiervased. to make the otters diverge
and keep the mouth ol the traw] open. the dredge. with its
Lempen tapgles, will be Jifted ol the bottom and movi
along n short distance in front of the frawlbag, scaring
away probably many muimals, in particular fishes, that
might ofherwise be captured, .

Not every cast of the dredge and trawl was, of course.
successinl, Sometimes, the apparntus would fail to reach
the bottom, or if there gwet hroken, or jammed between
rocks or stones; then again. we had the- dredge-rope part.

' 6.



hivningen, at Skrabeposen ellet. Trawinettet lagde sig foran

Aabningen og tilstoppede demne.  Det forste Aar brugtes
mest Skrabe, hvortil tildels det uheldige Vejr var Grunden,
.enkelte Gange Ottertraw) og sjielden Bomtrawl.
Aar kom Bomtrawlen i Brug ved Siden at Skralie, medens
Ottertrawlen heller ikke sjclden benytiedes. Det tredje Aar
var Bomtrawlen vort Hovedapparat, som da var forsynet
med alle de ovenfor nevnte Forbedringer, og Lrugtes over-
alt, selv paa de storste DylLder, hvor Bunden var jevn og
bled. DPaa wjevn og haard Buad tik Skraben sin Anven-
delse, hvorimod Oitertrawlen ikke blev benyttet.

Nuar Skraben eller Trawlen var kommet smbord, be-
gyndte Zoologernes og deres Assistenters Arbejde.  For
Appavaterne kom ombord, fyldtes to store Baljer ngterad
med Sevand ved Hjelp al Donkeyen (en Hjalpepumpe i
Maskinen). Tit Sigtning af’ det vptagne Bundmaterial brng-
tes et St rmnde Sigter, hvert lbestaaende al’ 3 sandanne,
den ene stnacnde inde i den anden. Den underste Sigt
havde en Diameter af0.7365 (1 Fod 2 Tom.), den mellemste
af 0233 (1 Fod T Tom.) oz den overste at 07284 (L1 Tom.)
Paa alle 3 var Kuantens Hgjde 02087 (3, Tom.) Ma-
skerne var dannede af- kobbertraade og Aabningen mellem
dem var pan den nederste Nigt 023 til 075, paa den
mellemste 1975 op pua den overste 2% (1 Linie). Sigterne
var torsynede med opstaaende Haandtag paa begge Sider.

Nanr Skraben kom ombord, atkappedes forst Svaberne
og - derefter bley den firet ned paa Dreklket.  Semmen i
Sekken blev opspracttet pan hegge Sider, og den losnedes
ligeledes tya Jernrammen pma den Side, som laa op.  Srek-
keng Overdel toges af, og Indholder lan atdckket klat til
at tages wnder Behandling.
stande  udtoges =trax til Opbevaring og nwrmere Bestem-
melse.

Fiske, Stene og stwrre Gjen-

Assistenterne en Portion af Bondmateriadet op i den overste
af et Swet Sigter.
Baljerne, Sigterne Levegedes op og ned, frem og tilbage,
indtil det fine Slam var udsleminet, bvorpaa alle Sigters
-Indbhold wndersvgtes of samtlige Zoologer.  Nnar Skrabe-
siekkens hele Indhold pan denne Mande var wndersogt,
skylledes Swekken ren med en Vandstraale iva Donkeyen
og gjordes klar til senere Brug. Svabernes Indhold udtoges
at Zoologerne, et Arbejde, hvortil der i de fleste Tiltwlde
maatte benyttes Sax, Al saadanne havdes et storre Antal i
Reserve.

" Trawlens Indhold at Bundmatetiale tomtes pan Deek-
ket derved, at man leste op Sammensneringen i Enden af

Bunden.

Den Tid, som en Bundskrabwing tager, ev veesentlig
afhengig af Dybden, foruden naturligvis at den Tid, hvori

.den egentlige Bundskrabning foregaar. En Statistik herover, -

Det andet

Med en Wse, hivis Bund var af Mewndnet, toges af

Dette sienlkedes ned 1 Vandet 1 en af
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when heaving in the gear, and the bag of the dredge or
trawl was apt at times to twist round and clog the mouth
of the instrument. On the first cruise, in 1876, partly be-
cause of the boisterous weather, we made chiet use of the
dredge, working the otter-trawl occasionally; the beam-trawl
was seldom sent down. On tbe second cruse, loth the
beam-traw] and the dredge were In constant use, and we
also worked the otter-traw! with comparative frequence.
On the third and last cruise, the Leam-trawl, with the vari--
ous modifications before deseribed, had come to be our
principal apparatus; indeed, we nsed it exclusively i every
locality, even at the greatest depths, on a smooth and soft bot-
tonr.  Where the bottom was hwd and rugged, we had
recowrse to the dredge. . Ot the otter-trawl, no use whatever
was made in 1878

So soon as the dredge or trawl was Jauled on deck,
work.  Shortly
before the apparatus was got in, two Jarge tubs on the
the after-deck were filled with sea‘water by means ol

owr natwralists and their astistants set to

the stenm-pump.. -For sifting the contents ot the bag, we
had a xet of 3 sieves, fitting frecly one within the other
The thivd or bottom sicve had a dinmeter ot 1 toot 2 inches;
the second of 1 foof | inch; and the first of 11 inches.
Thesc
dieves were made of copper wire, the bottom sieve with 0.02
ich meshes, the second with 0.075 inch- meshes, and the
first with O.1 tnch meshes. Eael sieve was provided with

The depth was the same in each — 3'fy inches.

a pair of vertical jron handles.

Having hauled the dredge over the railing, the frst
thing we did was to cut off the hempen tangles, and
then lower the appavutus on deck.  Adfter ripping open
the seam of the bag, the netting, on the side lying wp,
was detached trom the trame, and the top part of the bag
removed, thus exposing the contents,  Fishes, stoney, and
all larger bodies were at ouce Jajd aside, to be stored for
subsequent examination.  With a ladle having the bottom
of Lrass wire netting, the assistants transterred to the top
sieve pact of the sumple of the bottom brought up in the
apparatus.  The set ol sieves were then moved gently wp
and down — trum side to side — in one of the tubs of water,
till the fine mud or onze had passed through each, alter
which the three naturalists caretully examined the sieves
in succession. When the whole contents of the dredge
or trawl had been sifted and examined, the bag of the
appavatus was thoroughly riused, by directing on to it
a jet of water from the stewm-pumyp, and then punt by
ready for wse.  The delicate organisms brought wp on the
hempen tangles had mostly to be clipped ont with short
scissors, of which therc was an ample supply.

For emptying the trawl, we had a contrivance by
meavs of which the bottom of the bag was made to unlace,
and the contents could thus be deposited on deck without
inverting the apparatus. '

The time occupied in a dredging is mainly dependent
on the depth, but of couwse to a considerable extent also
on the length of the interval devoted to working the in-



udregnet af Skibsjowrnalens Opgaver over Klokkeslettet, da
Skrabe (Trawl) blev sat ud. da Lodderne blev slupne. da
man bezyndte Bundskrabningen, da den eundte, og Indbis-
ningen begyndte, og da Skraben (Trawlen) kom op igjen,
viser, at en Skrabning paa {00 Favres Dyb giennenmsuitlig
tog 'y, Time, paa 300 Favnes Dyb 4, Time. paa 1000
Favoes Dyb 7', Time. pan 1500 Favues Dyb 10, Time,
Eller, udtrykt ved en Tilnmrmelsestormel, kan man sige, ot
Tiden for en Bundskrabning = |

(.5 4+ (Dybden — 100 Fvy 0.654 Timer.

Denne Fovmel giver. for en Dybde ar 2000 Favne
en Tid af 14 Timer, Forresten kunde Tiden for en
Bundskrabning paa en vis® Dybde vare temmeliy for-
skjellig. eftexrsom Mangvren gik mere cller mindre heldig,
Var Trawlen meget tung {. Ex., maatte der hives langsow-
mere ind. I 1878, da Trawlen mést var i Brag. vavede
gjerne selve Skrabningen lengere end tidligere (2 Timer
mod LY, Time), og Trawlen var ofte meget tung. Det
viser sig af vor Statistik ogsaa, at Varigheden af den hele
Operation gjenuemsnitlig i 1878 var storre end i 1877,

Orerfladenst.  Foruden de ovenfor beskrevne Fangst-
redskaber brugtes ogsaa meget hyppigt af Prof. Sars ef
Overfladenet, som bestod af en omtrent 1 Meter (3 Fod)
lang ‘Pose af fin Kammerdug. spids i den ene Ende, og
anbenr i den mulen, der var fastet til en Ring ai’ Messing-
traad.  Til denme blev fastgjort i Hamefod en smakker
Line. Naar der ved Ankomsten til en Axbejdsstation blev
kommanderet *Sagte”, udkastedes Neftet. og det slebte
efter Skibet under den aftagende Fart.  Undertiden blev
deb ogsan blot kastet ud fra Fartgjet under Stilleliggen of
stnx indhalet,

Navigering.

- Til Expeditionen var anskaffet et Adwiralitets-Kompas
fin England. Dets Plads var, som tidligere anfort, strax
tarenfor Bestiklugaret paw Hytten (Fig. 2 ¢). Dets Deviu-
tion bestemtes ved Svingning af Skibet, 1 1876 i Huse, i
1877 i Huse, ved Rost og i Vestfjorden, i 1878 i Bergen,
paa Kysten af Qst-Finmarken ner Vards, udenfor Sgrsen
ved Hammerfest, paa Ishavet vestenfor Beeren Eiland,
under Beeren Eiland, under Spidsbergens Sydkap, under
Grenlandsisen paa 76Y, Grads Bredde. Observationerne
blev beregnede efter Archibald Smiths Methode strax efter,
at de var tagne, og Resultaterne anvendte til Bestemmelse
af Kursen. De benyttede Vamrdier af Misvisningen toges
af de norske, britiske og danske Sgkarter, naar Misvisnin-
gen ikke var bestemt ved vére egne Observationer.

striment when down,  Reterence to the ships logbook., in
which were recorded the details of vvery operation. cowm-
prising the moment at which the dredge (or trawl) was

put over, that at which the sinkers weve let go, the actual

dredging was commencwd il teeminated. when the heaving

in Legan, and when the apparatus was hauled on deck, —~

shows the average time to have been as follows: — At a
depth of LUU fathoms. 1 hour 30 min.: at a depth of HW
tathoms. 4 howrs 50 min.: at o depth of 1000 {athoms, 7
hours 20 mie: and at o depth of IDOG fathomws, 10 honrs
30 min.  Qr. expressed by an approximate formula, the
time required for a dredging =

L5 4 (the depth —T100 fathamsy 0654 hours.

For 2000 fathons, this ferwunda will give 14 hours.,
Meanwhile, the time o dreedging would odeupy  at nuy
given depth, was found ta vary not o little acoording
to  the greater or  dess  suecess attending  the  opera-
tien.  Aid moreover. il the tmwl lad got an exceptio-
nally heavy (reight, the vate of heaving i bad to b veduewd.
In 1878, when chief use was made of the heam-trawl, we
as n rule kept the apparatus lonzer at the bottomy than
on the two preveding cruises. and it olten cune up very
beavy. It appears. tos. from the entries i the log-hook,
that the average duvation of 2 cast of the trawl in 1378 was
greafer than o 1877

The Tow-Net. — Among the appiratus for prosecut-
mg zoological work was o tow- or surface-ued, of wlhiel
Professor Savs muade teequent use. 1t consisted of a coni-
eal mustin bug, 3 feet deep, attached to o stout brass ring,
which. by meaus of a erow-foot, was wade fast to a line
of suitable thickuness. Shovtly bofore our arvival at an
observing-station, after the ships way had been deadened,
Profuossor Sars cast ont the tow-net, whici was pulled
along after the vessel 1 she stopped,  Sowethnes, lo
merely threw it over mand hadded it i when thero was no
way on the ship.

Navigating the Ship.

An Admiralty-compass had been procured from Eng-
land for the Expedition. Its place, as previousty stated,
was just forward of the chart-room on the roundhouse.
The deviation of the instrument we determined by swing-
ing the ship, — in 1876 at Hase; in 1577 at Huss, at Rast,

and in the Vestljord; in 1878 at Bergen, coff the coast of

East Finmark (near Vardg), off Sprpen {near Hammerfest),
in the Arctic Ocean {west of Beeren Eiland), oft South
Cape, Spitzbergen, and off the Greenland ice-barrier, in
lat. 76* 30" N. Immediately on heiug faken, the observa-
tions were computed by Avrchibgld Smith's method, and
the results employed for shapiag the ship’s course. The
variation was taken from the Norweginn, British, or Danish
charts, when not previously determined by our own obser-
vations.
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I 1876 anvendtes, foruden den almiﬂ(lelige Log med’

Flyndre og Line, ogsaa Masseys Patentlog. Deune viste
sig ikke synderlig Lensigtsmessig paa Grund af de hyppige
Standsninger, og et Par Exemplarer gik i Skruen og tab-
tes. Der savnedes ogsaa god Lejlighed til at kontrollere
* dens Ngjagtighed. I {877 indsattes den af Premierlieu-
tenant M. Pefersen arrangerede Vandlog, Livis Anordning
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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 serew, 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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ombord i “Vpringen” sees af Fig. 21, der viser et Tversnit
af “Vgringen” gjennem den agterste Del af Maskinrummeét,
seet forfra agterover. Vandloggen har fslgende Indretning.

Paa et bekvemt Sted i Maskinrummet bores et Hul
i Skibsbunden og fores med et | Toms Rer. Over dette
anbringes med Flens Roret b (se den lille Figuwr) saaledes,
at Aabningen i-dette danner en Fortsettelse af Hullet i
Bunden, Paa Midten af dette Ror er en konisk Kran og
omkying dets gvre Ende er Skruegjenger til Pakningsrin-
gen ¢. (jennem Rpret b og Hullet i Skibsbunden nedswttes
Rovet o sas langt, at den lille Aabning i dets nedre Ende,

[

T hEeet

tion of Lieutenant A Petersen. Fig. 21, representing 2
fransverse section of the after part of the engine-room. as
seen looking aft, shows the arvrangement of the water-log
on board. .

In some convenieut spot in the engine-rcom, a hole
was bored in the ship's bottom to receive a one-inch metat
tube, having fixed on to its top end the flange of the tube
b (see small Figure). in sucli manper 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 ¢. The tube
@ was passed through the tube b and the hole in the ship's



der forgvrigt er lukket, kommer omtrent 0.5 (20 Tommer)
under Skibsbunden og visende vet- foretter, Deine Afstand
fandt vi var den hLensigtsmessigste.  En mindre Afstand
bragte Hullet for nar det af’ Skibsbunden medslebte Vand.
en storre Afstand romede for wmeget paa det fritstaaende
Ror under storre Fart. Pakningsskruen ¢ tilskrues. Oven-
for ¢ bar Reret « have en mindve Kran 4. Fra a's ovre
Ende gnar et tyndt Blyror til Stigevoret ¢. dev har omtrent
(tr» (4 Tommers) Diameter.. Dette man placeres midt-
skibs. vertikalt og saa lavt. at dets nedre Ende er wodt
wnder laveste (vederste) Vaundhinies Plan.  Det er forsvnet
med Bleende, for at ikke Vandet under Skibets Beviegelse
skal pumpe i Roret. I dette Stigeror or anbragt en Fly-
der. fra lwilken der gaar en Swor over en Metalvulle paa
Toppen at Roret, derfra over en anden Rulle paa Toppen
af Skalaen, og Tampen er stukket giennem et Lidet Blylad.
der vandrer mellem to tynde Messingstanger langs Skalaen,
"oy som fwstes til Snoren ved at man trykker ind en liden
Trakile nedenfra i det Hul, gjennem hvilket Snoren er
trmkket. ‘

Under Skibets Fart forover trykkes Vandet op i Stige-

vrovel. og eftersom Flyderen kommer hgjere. synker Loddet |'

Jangs Skalaen. Saasnart Farten ev bleven jevn, staar Lod-
det uforandret paa samme Hgjde paa Skalaen, hivor Fntens
Sterrelse da kan afleses 1 et Q)|eb11k

\-":m(l]oggen er, som nan ser. en speciel Anvendelse
af’ Pitof's Ror. Xaldes den Hojde. hivortil Vandet stiger 1
Stigeroret over det Niveau, det indtager, naar Fartejet
ligger stille. %, Skibets Hastighed #, Tyngdens Acceleration
g og er M en Coefficient. saa har man'

Cloetticionten M har cfter Dubunats Forsox en Vovrdi,
der er steyre end 1, men bliver mindre. naar Hastighederne
bliver stgrre, uden clog at naa Enheden. Ved en Hastighed
af 128 pr. Nekund fandtes Af = 1.08, B

Ved Vandlogzen, saaledes som den ev indrettet af
Licutenant Petersen, er (‘oefticienten A sat lig 1. Rigtig-
heden elley Tilstreekkeligheden af denne Antagelse til ethvert
praktisk Brug tilsps, selv paa lwnge Rojser. er godbrjort
ved den Anvendelse, Apparatet har havt pan “Vgringen”
under (877 og 1878 Aars Expeditioner’ og under dens Gang
i Fragtfart paa Dsterssen oy Spanien,  Lvor lange Strack-
ninger er udsejlede uden Afbrydelse. Xndvidere har det
samme Resultat vist sig af Vandloggens Anvendelse paa
Oplodningsdampskibet “Hansteen” hvert Aar siden 1873
og paa Korvetten “Nornen” paa et Togt ti! Vestindien.

! Bresse, Cours de mécanique appliquée. Seconde partie, p. 835.

" straight forward.

g which had o dinmeter of neavly 4 inches,

bottom, till the small aperture at its lower ewl, which tor
the rest was closed up. had bheen made to project about
20 jnches Leneath the bostom of the vessel. while pointing
This we found. by vepeated experiment,
t be the right distance.  If diminished. it would bring the
aperture €00 near the water earried along by adhesion to
the ship’s bottom: and i1 fneressed. it would, with groeater
speed. expose. the projecting tnbe ta o serions sheain,  ‘The
A little above the
gland. the tabe @ should have a smaller stopeock 4. Krom
the top of ¢ a slender eaden pipe Jed 1o the upper tube
This tube
must. be given a vertieal position amidships, and fay enough
down ta bring its lower extremity well below the level of
the lowest load water-livie,

glaud ¢ bas now to be serewed o,

bt owax provided with o blind,
to prevent the water Trom jannping v the tube by reason
of the motion of the vessel.  n this upper tube there was
o float. from which a line paxsed Gest over a brass roller
at the top of the tube and then over anothier at tho top
of i graduated seale. the emd ol the line being rove threugh
a small leaden weight that played against the seale between
two slender brass rods, aml was made fast to the line by
serting from below a swall wooden: wedge into the open-
ing throngl which the former passed.

Now, on the ship moving whewd, the wator will be
forced into the upper tube
the scale as. the float vises.  So saon as the speed Jing
become” wniform. the weight will keep stationary; at the
sime pomt on the scale, and the wate may then be read
off at a wlanee.

The water-log is obvionsly a special adaptation of
Pitot'e tube.. Let B be the height to which the water in
the upper tubv vises above its Juvel when the ship is sta-
tionary: » the specd of the vessel: g the acecleration of
gravity; and M o coefficient, — wo shall thon have the

and the weight deseend  along

formula?

2

= M 2

The covlticient 3/ has, aceording to Dubuat, a value
preater than Lo which decreases llowever  withh the inereas-
inge velocities, though without vesching unity. Koy a velocity
of 1.8 pr. second, the value of 3 was found to be .08,

For the water-lor on Licutenant PPdtersen's construe-
tion, the cocfficient A is put equal to 1. Aud this
is practically correct, even lfor compmratively long voyages,
as. shown Jrom cexperience devived on the eruises of the
“Vgringen” in 1877 and 8T8, and on her voywres in the
freizht-trade to the Baltic mmd to Spain. very considerable
distances having thien heen run at o stretch,  Equally
favourable results have been obtained, tou, by the use of
the water-log- (since 1875) on board the Coast Survey
steamer “Hausteen,” and on a cruise of the stewmm-corvette
“Nornen” to the \West Indies. Now, supposing the coef-

) Bresse, Cours de mécanique IappliquécA Seconde partic, p. 335.




Swettes Coéfﬁcieqten M lig 1, Kvartmilen lig !/ af en Ekva-
torsgrad og ¢ lig 9.7810 (50° N. Br.), saa faar man den
fglgende Tabel for Skalaens Inddeling. -
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ficient M to equal 1, a mile to equal !/s of an equatorial
degree, and g to equal-9.810® - (in.]at. 50° N.), we have
the following series of figures for graduating the scale. .

Fart. Skala. Fart. Skala.
(Speed.) (Scate) (Speed) (Scale.)
K"‘il'tlmjl i Timen.|  Meter. | Norske Fod.| Eng. Fod. Evartmil i Timen. Meter. | Norske Fod.| Eng. Fod.
(Miles an Howr.) (Metres.) (Norw. ‘Fcuj | (Eng. Feet.) (Mliles an Havr.) {Mcfru.? g 1 (Norw. Feel.) (Eng. Feel)
| ] F
1 0.014 : 0.043 | 0.044 7 | 0,663 2,114 2.176
0054 ' o0.172 \ 0.178 7.5 0.761 2.427 2.498
2.5 0.085 0270 | o0.278 8 "~ 0.866 . 2.761 2.842
3 0.122 0:388 | 0.400 8.5 0.978 3117 3.209
35 0.166 03529 | 0.544 9 1 0g6 3.495 3-597
4 0.217 o6go | o711 9.5 1.222 3.804 4.008
‘4.5 © 0274 0874 | o899 10 1.354 . 4314 4.441
5 0.338 1.079 \ 1110 10.5 1.492 4.756 4.896
5.5 0.410 1.305 1.343 19 1.638 5220 5.373
6 0.487 1.553 ‘ 1.599 1.5 790 | 5.706 | 5873
6.5 0.572 1.823 | 1.876 12} 1.049 : 6.213 6.395

Vil man efterse, om Rpret gjennem Bunden er i Or-
den, stenges Kranen d, Pukningsstykket f afskrues, og Bly-
rgret bgjes noget til Side; man losner paa Pakninasringen
¢, Roret a loftes op, indtil dets nedve Ende lhay passevet
Kranen paa Revet b, hvorefter denne afsteenges. og Roret
a kan lpftes lwelt op og eftersees.

Ved Bragen af Vandlogzgen maa to Ting haves i
> o o
Erindving:;

1) atSkalaens Nulpunkt eller rettere Snorevs Lomgde fra
Flyderen til Veezten, der tjener til Viser paa Skalaen,
retler sig efter Skibets Dybgaaende. ‘og

2)  Fejlen. der foraarsages ved stadig Krwenzning,

Med Hensyn til det forste Punkt, reguleves dette
lettest devved, at man standser Skibets Fart. udtager Tre-
kilen og flytter Loddet pan Nul. Det lele kan udigves i
nogle Minutter. Ved de hyppige Stopuninger, som Lodning
og Skrabning foranledigede, kunde vi paa Nordhavs-Expe-
ditionen altid holde Vandloggen skarpt justeret. Paa Sejl-
skibe vil Forbrnget ombord ikke snaledes forandre- Dyb-
gaaendet, som paa Damipskibe, men man bor dog imellen
foretage ot Par ugjagtice Logninger med den almindelige
Log og Uhr. for at koutrollere Vandloggen og eventuelt
justere den paany.

! Ved 20" Bredde med ¢ 0.m330 bliver Skalastregen for 12
Miles Fart 1.945 Meter, altsaa kan dm=  forskjellip fra Tabel-

. lens. For de mindre Hastigheder Dbliver Forskjellen forholds-
vis nmindre.

To ascertain whether the tube passing through the
slip’s bottom be in order, the stopcock d is turned back,
the gland f screwed off, and the leaden tube bent a little
aside; then, after partially unscrewing the gland ¢, the
tube o s lifted up till its lower extremity is just ¢lear of
the cock of the tube 3. and this too has been
turned .back. the tube & may be taken out and examined.

When using the water-log. two things must be borne
in mind, viz. —

when

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 dranght of the ship; and :

2) The heeling error.

As regavds the first sonrce of error. the index is best
regulated by stopping the vessel. and then. after taking out
the wooden wedge. placing the weight at zero. Tlis may
be done in a few minutes. With the frequent stoppages
involved in sounding and dredging on the Noxrth-Atlantic
Expedition, we could always manage to keep the water-log
accurately ndjusted. Tn sailing-vessels the draught js 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 cowmmon log as a means of
testing the results of the water-Jog, and, it necessary, of
adjusting that instrument anew.

' In Jat. 80° N, where g = O.&30™, the division on the scale
denoting a speedd of 12 knots will corvespond to 1.M5™
and thus exhibit a difference of only 4m ag compared with
the figures in the Table. For less velocities, thae difference
will be proportionally redoced.



Med Hensyn til "det andet -Punkt, Kreengningstejlen,
da kommer denne i Betragtning kun ved sterre og stadig
Krengning.  Slingringernes Virkning er nwmsten ganske
heevet ved Hullets Tranghed og Blenderen. Autages at
Stigergret staar midskibs og vertikalt, naar Skibet ligger

paa ret Kjel, og swttes den lodrette Afstand fra Havniveauet.

til det Punkt, om hvilket Fartojet drejer sig, naar det
begynder at kirenge, lig x, regnet positiv ira Havniveauet
nedad mod Kjelen, samt Krengningsvinkelen ¢ og den
under denne Krengning pas Skalaen afleste Fart o, saa
har 1wan, idet de tidligere Benevnelser h og v beholdes:

o= Ok (i@_tw_ SRR L o T Y
cos 2 Cos 2
v? 4 29_3; (1 —cos__m_')_

cos 2

. - 1
v = 't cos 7 —4ge sin® 5

2, v og v" maa regues i samme Inhed (Meter, Fod),
Tidsenbed er Sekundet. 1 Kvartmil 1 Timen svarer til
05153 Meter pr. Sekund.

Den telgende Tabel giver en Oversigt over Resulta-
terne efter denve Formel. Den er beregnet for en Kreng-
ning ¢ = 20% og etter Vmrdierne af 2 = 0, £ = 4 1»
og & = —1m)

' Viewrdien af = kau findes, nazr man krwenger Fatgjet, medens
det ligerer stille, og observever Wraengningsvinkelen ¢ samt
Leengten o of det Stykke, Vandets Overflade har Ryttet =iy
fin det oprindelige Niveaw i Reret. Ligger Niveauet under
Krengningen hgjere, dot er over Nulpuuktet (Loddet paa Tal
paa Skalaen), er = positiv, ligger det lavere (Loddet ovenfor
Nulpunktet paa Skalaen), ev =z negativ. Formelen cr:

Den negative Veerdi af z lig en hel Meter er medtaget som
Regneexempe! for at vise Virkningen af en’sasdan, omend-
skjgnt den ikke vil forekomme i Prads.

. Den norske Nordﬁavse;pedition. C. Wille: Apparaterne og deres Brug.

The other source of errov, viz. heeling, may be ig-
nored altogether, save when the hecling is both great and
continuous. The effect of rolling on the water-lug will, ns a
rule, be alinust wholly counteracted by the narrowness of the
aperture of the tube, and by the blind,  Supposing the
upper tube, placed amidships, tv have a vertieal position
when the slip is on an cven keel. then, if & be the length
of the perpendicular {rom the level of the sen to the point
abont which she turns on heginning 1o heel, — assuined
positive fiowr the level of the sea twwards the keel, —
¢ the hecling-angle, and ¢ the speed, as rvead off on the
scale with the vessel at that angle. we bave, & and o
denoting as before, —

ol = 2gh - 2ga

cos ¥

—2qx =
4 2gx (1 —cox 7)
PR

4

¥ = ¢ cos ¢ —dgr sin 5

© The value of 2, &, and »° must be taken in the sune
unit of measure (metre, foot). The unit of time is a
second. One mile an hour corresponds to 0.56153 metre

- pr. second.

The following Tuble gives the results obtained by this
formula, taking 20° as the angle of hoel, and with the values
z2=0 ="+ I and z = —["! .

Y The value of = may be fomul by heeling the ship when
stationury, and then obzerving the wugle of hoel §, wgether with .
the distauee o, throngh which the wider in the tube hns muved
froon it original Jevel,  TI the leve) in healing bo highes, i, e,
gbove zorn (the weight within the divisions of the sealey, the
valze of = will be positive; il lower {the weight above zerol, =
will be nogative, The formuln ix as follows: —

cna &

r = p ) .- "
2 min® .
2

Example: § == 20°% o = 0705 5 = 0.7 774,
The negative value of « put egual to a-whole metre, is intro-
duced merely by way of examples, to show ite possible effect,

the case never occurring in preolice.
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Angle of Heel 20°.

Kronmgning 20°.
Observeret Fart. Virkelig Fart. p Kvartmil i Timen.
(Observed Speed.) | (dctual Speed.) (Milea o0 Hour.)
Kvartmil i Timen. z =0 x =4 1In z = —I™
(Mileo an Hour,)
) Corr. Diff. f. 1 Kvartmil,
. v {Corr) (DAg. for 1 Mite) v Corr. v Corr.
12.0 1.6 —o4 11.4 —o0.0 t1.8§ —o.z
0.03
9.0 87 —o.3 0.03 8.5 —o.5 9.0 0.0
6.0 58 —o0.2 0'03 ll 54 —o.b 6.2 oz
4:0 39 —ou1 ;33 —o7 4.4 o4
0.03 . .
3.0 2.9 —o0.1 0.03 20 —10 | 3.6 ~o06
2.5 2.4 —O0.1 ' L2 —1.3 32 o7
0.03 i
2.2 2.1 —o.1 00 04 —18 | 30 o038
2.177 2.1 —o0.1 0'03 00 —2.2 3.0 08
1.0 [ 1.0 00 03 23 1.3

Man ser, at Krengningsfejlen, selv med en saa stor
Krengning som 20° for de sterre Farter kun ndgjor Brek-
dele at en Knobs Fart. Svinger Fartejet om et Punkt i
eller nzer Vandliniens Flade, er Krmngningstejlenc i ethvert
Tiltzlde wegoet smaa.

Anderledes stiller Forholdet sig, dersomn Stigerevet skke
staay midtskibs.  Der kommer da under Krengning en ny
Korrektion til, son bliver positiv for Krangning til den ene
Side og negativ for Krengning til den anden, og hvis Ster-
relse voxer med Stigergrets Afstand fra Diametralplanet.

andlogaen sig swerdeles hen-
sigtsmeessies og holdtes med  sterste Lethed 1 Orden. Lt
Blik ned i Maskinskylightet var nok til at observere Skibets
Fart i Qjehlikket.  Maskinisten kunde under Skrabning og
Trawling lolde Skibet gaaende med den belalede ¥t Tl
Reduktion af de observerede Vindretninger ng Vindhastia-
heder til sande krmeves Skibets Hastiched 1 Observations-
ojeblikket.  Denne observeredes paa Vandloggen, der saa-
ledes er et udmserket nantisk-metcorologisk Apparat.

Eiter vor Frfiing viste V

Astronowiske Obserrationer.  Da Lxpeditionen frerde-
des pan lwje nordlige Bredder om Senmeren, var der ikke
Tale om at observare andre Hibmmellegemer end Solen  til
Bestemmiclse af” Skibets paavierende Plads. Observationerne
gjordes med flere Sexfanter, der altid var godt verificerede,
og hvis Indexijl stadig Llev kontrolleret.  Sammenlignende
Observationer med forskjellige Sextanter gav altid  godt
uverensstemmende  Resaltater.  Observationspladsen var i
Regelen Hyttedeekket. | Solobservationernes Udfvrelse og
Beregning deltog, foruden jeg selv og Skibsofficiererne
Petersen og Grieg, Professor Mohn og Hr. Tornse. Sol-
Lojder maaltes til alle Dagstider, naar der var Anledning.
I 1878 iagttoges oftere Midnatsolen.  Det var kun yderst
faa Dage, paa hvilke der manglede Observationer.

It is evident that, with greater speed, the error in-
volved in heeling, even at an angle of 20°, will amouit to
only a fraction of a mile. And it the point about which
the vessel twrns lie in or near the plane of the water-line,
the error will be generally very small :

The case, however, is different in the event of the
upper tube not being amidships.  Another correction, posi-
tive with a heel to the one side, negative with 2 heel to the
other, will then be needed for computing the speed, and
the effect of the heeling will increase with the distance of
the upper tube from amidships.

So far as our experience went, we had every reason
to be satisfied with the water-log; 5t answered excellently,
and was easy to keep in order. A glance down the engine-
room skylight sutficed 1o tell the ship’s speed.  Hence, in
dredging or trawling the engineer could keep the vessel at
the exact rate yequired. For reducing observations of the
wind’s dircetion and velocity to their true value, the speed
of the vessel at the moment of sbservation bas to he found.
Now, this we took trom the water-Jog. awhich  accordingly
proved an  excellent strwnent  for  wmeteorological work
nt sea.

Astronomical Obserrutions. — "The North-Atlantic Ex-
pedition having to erwise in high vorthern latitudes duving
the summer season, observations of other celestial bodies
than the sun for detormining the ship’s position were of
comrse out of the question.  The altitudes were taken
with several sextants, acewralely verified; the index-error,
too, being determined for each separate observation. The
results of comparative observations with different sextants
never failed to exhibit satislactory agreement. Our post of
observation was, as a rule, the roof of the roundhouse. Besides
myselt and the ship's officers, Mr. Petersen and Mr. Grieg, Pro-
fessor Mobn and Mr. Tornee also assisted in taking the observa-
tions and computing their results.  Solar altitudes were taken
at all hours of the day; nay, on the lust cruise, in 1878, we



Kronometrene stod i et Skab 1 Arbejdssalonen om
Bagbord (Fig, 4, c). De blev optrukne hver Morgen og
deypaa indbyrdes sammenlignede.

1 1876 havdes 3 Kronometre ombord, et af Kullberg,
et af’ Mewes og ot af Frodsham. Det furste, der ved den
paa Bergens Observatorium af Hr. Astrand fovetagne Un-
dersegelse Jor Rejsen viste den jevneste Gang, blev benyttet
som Hovednhr.

1 1877 og 1878 havdes 4 Kronemectre ombord, nemlig
turnden de 3 nwvie. et af Reid, der var Skibet cilhorende,
Dette Kronometer viste en san tortreeficlig jevn Gang, at
det benyttedes som Hoveduby de 2 sidste Aar

Kronometrenes Stand blev bestemt, forst paa Bergens
Observatorium (undtagen Reid) og senore hovedsagelig ved
de telegrafiske Tidssignaler tra Christianin.  Disse Signaler
gives fra Observatoriet i Christinnia hver Unsdag Morgen
Kl 8 Formiddag og hver SBendag Morgen Kl 9 Form,
Greemeich Middeltid, til samtlige norske Telegrafstationer.
Signulerne gives paa Observatoriel dirckte cfter Normalpen-
delen.  Der telegraferes hver Gang 3 Signaler, hvert be-
staaende af ot enkelt Slag fra Noglen paa Morses Tele-
gralupparat, nemlig T+ 59 05, 84 O™ 0 og B* (™ 0~ om
Onsdagen og 8% H9m O« 44 0= 05 o G4 1™ U o Sea-
dagen.  Ior at skille wellew Signalerne betegnes de lien-
holdsvis med 1, 2 og 3 dobbelte Slag strax elter Sigaalet.
Paa Modtagelsesstationen, hvor wan indtoder sig med it
Kronometer elley Observationsahy, hores Signalerne kot og
skarpt paa Morses Apparat.

Ved 13 Par korvespinderende Sollwjder pan Juse
(4" 36" 57”7 pst 1. Greenwich} fandt Prof. Mohn den (0de
Juni 1876 Kronometret Kullberg O# 38# 433+ furan Cireen-
wich Middeltsd.

Under Expeditionens Ophold 1 Reykjavik toges af

Licutn, Petersen. og mig den Iste Angust 1876 14 Dar
korresponderende Solbejder paa en Plals, der Hpger omtrent
200 Alen estenfor Kirken. ltelge velvillig Meddelelse fra
Chefen ivr det Kgl. Danske Sekaart-Archiv, Hr. Komman-
der Rothe, or, ifolge saavel eldre som nyere lagitagelscr,
Leengden af et Punkt, der ligger 600 Alen vestenfor Kirken

21° 54 46" 'W. Greenwich.

Vor Observationsplads ligger sauledes ca. 800 Alen
sst for dette Puukt, hvilket, da Bredden er 64° 9, svarer
til 387 1 Lengde, og Leengden af vor Observationsplads
bliver saaledes 21° 4’ 8" W. Gureenwich eller i Tid: .

: 1% 277 365
Kronometrets Stand for Stedets Middel-

tid fandtes 24 §m §HaT foran
altsaa - dets Stand for Greenwich Mid- .
deltid (1 _39"' 1952 foran
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frequently observed the =un at midnight. The davs on which
no cbservations conld be taken were very fow indeed.
The Chronomelers we kept in a enpboard in the work-

room, on the port side (Fig. 4. ¢} They were wound up

cevery morning, and dudy compared.

Oun the #irst ernise, in 1876, we had 3 ebronemeters, —
one by Kuliberg. ome by Mewes, and one by Frodsham.
That by Kunllberg, which, previeus to the departure of the
Expeditivn, Me. Astrand, Diveetor of the Rergen Observatory,
had found to have the moest anitorm rate of the three, was
vur primeipal timekeeper o 18706,

In 1877 awd IRTR there was o fourtle elranometer,
This  instrument
having a rammrkably unilormn e we nadde it owr chiet

one of Reids belonging to the =hip.

timekeeper on the 1w last craises,

was tirst detormined
at the Bergom ‘.)l)r‘-vl'\':\lul‘_y (=nving that of the _Ruitl). il
afterwards chielly by comparison with (he time-signals tele-
araphed Teom Ulivistinnia,

The error of cach  chronwoneter

Phe ehservatory of that eity trans-
mits these siguals every: Wediesday moruing at 8 aome and

every Sunday morning ar Y oas o Oreentvieh mean time,

to sl Norwegian telegraphi-stations. The time is tken at
the observatory  diveet from ihe  standard-elock.  Thiee

seprade fime-signals, cach consisling of 2 single ¢lick, aee
telegraphed, trom the key of Morse's apparitins, at infervals
S CEA R L
ar gm0« d

To istinguish  between the signals, they  are

of vne minnie, ¥iz: — Waelnesdays, al T4
O and 84 17 O Niodays ar 8% D 09
Q1w e
respectively imdicated by dondée clicks, 1.2, and 3, following
afier the signad in the order of sncecession, At the receiving
station, where the observer stands by with his chronometer
or hack-warel ts hand, the signals come sharp and distinet
trom Murse's appratus,

From 19 pairs of apual seloe ahineles, taken at Thuse
(long, 4* 36 577 15) on the 10th of .lune 187G, 'roflessor
Moliw townd the ervor of Kodllwrg's chrennmetor, on Creeen-
wich mean time, 10 o GF 382 483 jast.

During  the  stay of the Fxpedition st Reykjavik,
Liewtenant  Petersen and  mysell’ ook 14 pais of  ejual
sular altitndes, at o poim abond 140 yards enst ol tho
cathedral. From inforuation kinlly  finished by Comne- .
dore Zlofhe, Hydrographer o the Reyal Dunish Navy, it
appears that the longitnde of a point 410 yards west of the
church, has been found, by earlier as well as recent ob-
servations, to be —

21 ¢ 54" 44”7 W.

Our post of obscrvation was thns about 35U yards
cast of this point, which corresponds, the luitude being
649, 10 387 in longitude.
was in

Longitude 21° 54’ 8" W, ur in time 1* 27~ 36
Error of chronometer oo mean time of

place

Henee, our poat of observation

24 67 BBeT fast;

theretore on Greenwich mean time 05 39m 192 fast.

Te



I nedenstaaende Tabeller er givet en Oversigt over
Hovedkronometrets Stand og Gang under vor Expedition.

1878. Kronometer Kullberg.
Dag. Stand Dagligr Sted.
foran Gr. Middelt. Acccleration.

Mai 30 o* 38™ 37.%8 066  Bergens Observatorium,
Juni 10 38 43.3 o.50 Huss. Cowx. Hgjder.
Juni 26 38 s50.6 1.0z  XKristiansund. Tel. Sig.
Aug. 30 10.2 0.54  Reykjavik. Covr. Hgjder,
Aug. 20 39 ' 0.76  Namsos. Tel. Sig.

33.6

Sammenstilles de Vardier af Xronometrets Stand,
som er benyttede ombord, med de som falzex af Tabellens
Tal ved MNgefrem Interpolation, saa finder man, at den
stprste Forskjel falder den 22de.Tuli, da den brugte Stand
er 397 21+« og den efter Tabellen fundne 397 [4s, Ror-
skjellen er 7« i Tid elley 175 1 Bue af Parallelaraden,
Da Bredden her var mellem 63* ox 64° Dbliver Fejlen i
Storcirkelbue 0.°78, en saa liden Stervelse, at vi 1 vore
Opgaver over Skibets (Stationernes) paavarende Plads har
beholdt de under Rejsen bestemte Viexdier al Bredder og
Lengder. Den nwststprste Afvigelse mellem den benyttede
og beregnede Vierdi af Kronowmetrets Stand findes den 13de
August, da den er — B¢ hvilket svarer til en Afstand af
0.6 Kvartmil, '

1877. Kronometer Reid.
Dag. Stand Daglig Sted.
efter Gv. Middelt. Retardation.
Maj 23  o% 7™ 2370 0.0 Bergen. Tel. Sig.
Juni 24 7 '54.0 0. 97 Bodg. do.
Juli 11 8 10.0 0. 94 Tromsg. do.
Juli 22 8 21.2 1. 02 Tromsg. do.
Aug. 12 8 39.5 0. 86 Bodg. do.

Ved Ankomsten til Bodg den 23de Juni var deun be-
regnede Stand af Kronometret 7% 31 og den af Verifilka-
tionen den fglgende Dag udledede 7™ 53+, altsaa en For-
skjel af 2+ der paa 67¢ Bredde svarver til en Afstand af
0.2 Kvartnil. Ved Tilbagekomsten fra Jan Mayen bereg-
. nedes Observationerne ombord den 9de August udenfor
Lofoten med en Xronometerstand af 87 39« Den efter
Verifikationen i Beds den 12fe August bestemte Stand er

8= 3657. Forskjellen, 248, svaver til en Afstand af 0.2
Kvartmil.
1878. Kronomseter Reid.
Dag. Stand Daghz Sted,
cfter Gr. Middelt. Retardation.
Juni 23 o* 15™ 4.3 1200 Hammerfest, Tel. Sig.
Juli 10 15 1g.0 0. 85 do. do.
Juli 28 15 36.5 0. 97 do. do.
Avug. 28 16 6.8 0. 98 Tromsg. do. -

Dén Tde Juli, da sidste Observation toges Dagen for
Tllbagekomsten til Hammerfest paa fgrste Tur, regnedes
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In the following Tables are set forth the ervor and
rate of our chief chronometer.

1876. XKullberg’'s Chronomseter.
Date. Chran. Gnii\in,q Place.
. TFast on G. M. T, Qaily.

May 30 o 38™ 378 0266  Bergen Observatory.
June 10 38 43.3 o0.50 Husg. Equ. Altit.
June 26 38 50.6 1.02 Cbristiansund. Tel. Sig.
Aug. 1 30 19.2 o.54 Reykjavik. Equ. Altit.
Aug. 20 39 33.6 0.76 Nunmsos, Tel. Sig.

By comparing the assumed values of the error of the
chronometer with those deduced, by simple interpolation,
from the ficures in the Table, the greatest difference is
found to have occurred on the 22nd of July, the assumed
error having been 397 21¢ as against 39” 14+, the error
determined from the Table, — a difference of 7¢ in time,
or 1’75 in arc of paralle] of latitude. The latitude was
between 630 and 640, which reduces the error, m e of
areat civele, to 0.78, an errov 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 befween the observed and computed

error occurred: on the 13th of August; it was H* which
corresponds to 0.6 of a nautical mile.
1877. Reid’s Chronometer.
Date. Chron. Losing Place.
Slow Ly G. M. . Qdaily.

May 23 o 7" 23.% 090 Bergen. Tel. Sig.
June 24 7 54.0 0. 97 Bodp. do.
July 11 8 10,0 0. 94 "T'vomsg. do.
July 22 8 21.:2 1.02 Tromsg. do.
Ang. 12 '8 39.5 0. 86 Badg. do.

On our arrival at Bode, June 23vd, the computed
ervor of the chronometer was 7™ D1¢, whereas the ervor
found next day by verification amounted to 7™ 53¢, making
a difference of 2¢, which, on the G7th paralle] of latitude,
corresponds to a distance of 0.2 of a noutical mile. When re-
turping from Jan Mayen, observations taken on the 9th
of August, off Lofoten, were calcnlated with an asswmned
error of 8™ 39¢. The ervor found by verification at Bodg
on the 12th of August was 8" 3657, The difference, 2.73,
corresponds to .2 of a nautical mile.

1878. Reid’s Chronometer.
Date. Chron. Losing Place.
Stow by G. M. T. daily.
Juve 23 ok 15" 455 1200  Hammerfest. Tel. Sig.
July 10 15 10.0  o0.85 do., do.
July 28 15 36.5  0.97 do. do.
Aug. 28 16 6.8 o0.98 Tromsg do.

For our last observation on the first cruise of the

' Bxpedition, taken July 7th,. the day before returning to



ombord med Kronometerstanden 15* {8:3. Efter Verifi-
kationen den 10de i Hammerfest skulde Standen veere 157
16.+4. Forskjellen, 2.4 svarer. da Bredden var 72°. til
“en Afstand at 0.18 Kvartmil.

Den 24de Juli. da Expeditionen kom tilbage til
Hammerfest fra den anden Tur, regnedes ombord med
Kronometerstanden 137 Ji<. Den efter Signalerne dew
28de Juli korrigerede Stand er 10 32.6. Forskjellen.
146, svaver, da Bredden er 73° il en Afstand af 0.02
Kyavtmil. :

Den 24de August. da sidste Observation toges paa
I'ilbagerejsen {ra Spidsbergen til Tromss. regmedes Standen
al Eronometret ombord ti} 16> 2.0, Bfter Veritikationen
den 28de i T'romss skulde den viere [6* 3:0. Forskjellen.
L), svarer, da Bredden var 7T4',° 8l en Afstand af 0.UG
Tvartmil,

Tager man Hensyn i Usikkerhieden af Storrelsen af

Kimmingdalingen — vi regnede med en konstant Vievdi
for alle fra Hyttediekket tagne Solhgjder — dev beror pan

Horizontadretraktionen. og til Virkuingen af Irvadintion ti}
at gijore den iagtbagne Solradius mere eller mindve for stor,
cftersom Solbilledet ses meve eller mindve lyst. kan vel den
sandsyulige Tejl af en paa Sgen maalt Solhgjde neppe swet-
tes under = 1", Da i Regelen nedre Solvand maaltes, gjor
Ivradiationen de wmaalte Hejder for sman. Bredderne for
stove ved Middag, for smaa ved Midnat. Timevinklerne
for store pna Vestsiden. for smaa pan Ostsiden, ostlige
Liengder for store pan Vestsiden. lor smaa pan @stsiden,
vestlige Lamgder for smaa paa Vestsitlen. for stove af® Ob-
servationer paa @stsiden.

Saa ofte Anledning gaves. og det paa gauske fan
Unltagelser ner { Regelen hver Diy, oz savlig ved Ankom-
sten il en Avbejdsstation, korvigeredes Bestikket ved Ob-
servationerne.  Disse bereguedes altid (undtagen Mevidian-
hgjder) med 2 vilkaarlige Bredder cller. ‘naay de var naer
Meridianen, med 2 vilkaarlige Langder, Nautical Alma-
nacs Tabeller benyttedes. Stedlinien blev afsat © Naortet
sonl en ret Linie mellem de 2 saaledes bestemte Punkter.
Ved Hjalp af den imellem 2 Observationer udsejlede Rurs

o Distance Dbestemtes den paavierende Plads i hver af

Stedlinierne.  Statiovernes Bredde og Liengde bestemtes
saaledes al’ mig og indiprtes i Loddejomrnalen.  Bestik og
Observationer svavede i Regelen meget godt.  Under Skrab-
ning ox Trawling blev vi jwidlertid altid sat ud af Bestik.
da det var vanskeligt at holde Rede pan Kurser og udlalne
Distancer under disse Manpvrer.

Efter det ovenfor anferie om vore -Bronometres Gang
og om den sandsynlige Fejl af en maalt Solbgjde frempaar
~det. at vore Verdier for Stationernes Bredde og Leengde
bar en sandsynlig Fejl af mellem 1 og 2 Minuter. For
den storste Dels Vedkommende overstiger Fejlen ikke syn-
derlig 1 Minut.

- Hammerfest, we assumed the error of the chronameter to

be 157 18.48. From the verification at Hammerfest on the
10th. it was fownd to have been 157 1624, The difference.
244, corresponds on the T2nd parallel of latitade to 0.18
of a nautieal mile.

When veturning to Hammerfest on the second cruise,
we assmiued the error of the chronometer for an observa-
tion taken July 246h to be 152 31-  Corrected at Hammer-
fest on the 28th by comparison with the time-signals, it proved
to have been [H» 3206, The diterenee. 156, corresponds,
in Jatitade T3 to 012 of 2 nautical wile.

Ou the 24th of Auzust. when vebrning from Spitz-
bergen to T'romso. we assumed the ervor of the chrony-
meter to be 10" 2000 Veritied at Tromsg on $he 28th, it
was tound to liave been 162 3000 The difference. [ 20,
corresponds. i latitude 74" 307, to 006G ol 2 nautieal mile,

0 we comsider the ditficulty ol detormining the dip
of the herizan, a constant valoe was assumed  fov all
solar altitndes taken row the vool ol the reundhouse, —
depending as it does on horizental velvaction, and  alse
tale into ncconut the eflect of dvrubation in magnifying to
a greater or less extent the dimmeter of the sun, secording
as the solor disk appeass more or less foninous to the vye
of the observer, the probable ervor ol n solar altitude taken
at sen can lavdly be put at less tlan E 10 The altitade
of the lower Jimb having ws a vule been observed, the effect
of dvradistion would make the measured altitude too low,
the latitude too high at noon. ton low at midnight, $he
lour-mugles too great west, too snall east. the vesults for
lovgiinde st too high en the west side. toe low an the
east sule. for longitude west teo low on the west side, too
high on the east.

Whenever  epportunity oflered. which, as a rule,
was almost every days and e pacticalar on arviving at g
sounding-station.  we  corrected  our dond-reckowng iy

means ol observations.  These were always compnted {ex-.

copting only weridional altitudes) with twa optional Intitedes.
or, when taken neav the meridian, with two optional Jongi-
tades,  The Tables used were those of the Nautiea) Alma-
nac. The line of equal atliitudes was mavked out on the
chart as a straight line hetween the two points thus detws
mined, The ship's position on each of the lines of equal
alsitudes was computed [ram the course and the distance run
between the observations, 1 thus determined the lagiiude
and Tongitude of the observing-stations, and entered the
results i the sounding-jormrnal, The deadweckoning and
the observations exliilited in general satislactory amecment.
Meanwhile, we were dnvariably ouf o our reckoning after
working the dredge or triwl: to calenlate the day’s work
correctly is next to impossible with such operations in hand.

From what has been stated above concerning the rate

of owr chronometers and the probable ervor. of an observed

solar altitude, it is evident that the values for the latitude
and longitude of the observing-stations will have a probable
error of from | to 2 minutes. For the greater pmt of
them, the error will not much exceed a minute.



Der findes imidlertid blandt vore Ntationer nogle,
hvor Usikkerheden af den paavaerende Plads gaar op til d
% 6 Minuter, nemlig udenfor den nordvestlige Del af Spids-
bergen, nordenfor 78° Bredde. Efterat den paaveerende
Plads var bestemt ved Solobservationer saavel Formiddag
som Eftermiddag, viste det sig, da vi ik Land i Sigte, at
Resultatet af Pejlinger af Novdpynten af Pr. Charles
Foreland gav c¢n 5 il 67 sydligere Plads end Sol-
observationerne. DMen Aarsagen viste sig ogsan i en steerk
Hildring, der krievede en anden Vardi for Nimwmingdalin-
gen end den normale, som var benyttet. Under “sandanne
Forhold er paaverende Plads wmulig at bestemme med
vanlig Ngjaatighed efter Solobservationer, sely om man laa
for Anker og observerede Hgjder i alle Azimuther. thi
Horizontalvefraktionen vil varicre med Retningen og med
Daystiden paa en ganske uperiodisk Maade, der er umulig
at bringe i Regning.  Et lignende Exempel paa Virlmingen
af Hildring havde vi om Morgenen den 10de August 1877
udenfor Lofoten.  Maaling at Hovizontalvinkler mellem
kjendte Punkter gav Fartgjet en poaavierende Plads, der
laa i en bhetydelig Afstond fra den Stedlinie, som en over
den gstlize, falske Horizont manlt Solhgjde zav.

Til Slutning skal jeg wevone, at Expeditionen var ud-
rustet med Appavater til at maale Strem i Overfladen og
paa Dybet. Disse kom ikke til Anvendelse, forst fordi
Vejret det forste Aar var san sierdeles ngunstigt, og senere
fordi de andre Avrbejder, som skulde udipres, krmvede al
vor Tid og ikke turde torsiikes af Operationer, om hvilke
dot altid maatte veere tvivlsomt, hvorvidt nozet brughart Resul-
tat kunde erboldes. Bestemmelser af Strgmmen i Overfladen
efter den almindelige nantiske Methode lod sig ikke, und-
tagen 1 yderst tha Tilfelde, wdfgre paa vor Expedition, da
Sejladsen- under Skrabning, som nmvnt, umuliggjorde et
skarpt Bestikhold.

Meanwhile, for some of our obsorviug-stations, the
possible ervor of the ship's position amounts to from 5 to
6 miles, viz. those off the north-western extremity of Spitz-
bergen, in latitude from 78" to 800 N. After determining
the ship’s position by observations of the =un's altitude,
taken before as well as after noon, we found, on sighting
land, the beaving of the norvthern promontory of Prince
Charles” Foreland to give a point from 5 to G miles {arther
south than that determined by the solar altitudes. This,
howuver, was obviously the vesult of mivage: and hence
our constant value for the dip of the hovizon would not
serve. Under such civcumstances it is impossible, weye the
ship at anchor even and the altitudes observed in all azi-
muths, to determine her positiou with the usual accuracy
by observations of the sun. since the horizontal vefraction
accordiy to the direction and the time of day will not vary
periodically, and its true value canmot Le taken mto account.
A similar instance ol the effects of muragze occurred on the
morning of the 10th of Angust 1877, off Lofoten. By
measuring  lorizontal angles between known  objucts, we
found the ship’s position to be a considerable distance from
the line of equal altitudes mirked out from obswrvations
of the sun above the eastern delusory Lovizon.

Finally, 1 must not omit to meuntion that the Expe-
dition was provided with instruments for determining both
surface and deep-sea cwrvents. These appavatus, however,
were not made vse of. — at Arst owing to the very unfa-
vourable weather we encountered on the opening cruise, and
atterwards to avoid impeding the chief exploratory work by
operations from which it was anything hut certain that
practical vesults would be obtained. Nor had we, save in
a very few cases, opportunity of determining the surface-
curent in the usual nautical way, the effect of dredging and
trawhing, as stated above, inevitably putting us out of our
reckoning.

Translated into English by Johm Hageland.




CIRCULAR

from the Editorial Conumittee of

The Norwegian North-Atlantic Expedition.

The “General Report of the Norwegian Novth-Atlantic Expedition™ is published
in parts, ench Memoir being distributed immediately on its leaving the press,
The Genexal Report will comprise the following Memoirs: —
Capt. Wille, R. N. (Namative of the Expedition — Description of the Apparatus, how con-
structed and used -— Magnetical Observations),
Professor F. Monn (Meteorology — Deepsen Temperatures — Motion of the Sea —
Astronomical. Geographical, Geological Observatious).
Mr. H. Tornse (Amou.nt of Air in Sea-Water — Amount of Carbonic Acid in Sen-Water
— Amount of Salt in Sea-Water).
Mr. L. Schmelek (The Salts in Sea-Water — Tuvestigation of Bottowm-Samples).
Professor G. O. Sars (Crustuceu — Pycnogonida — Tunicute, — Bryozow — Hydrozoa —
Spongozee. — Rhizopodae — Protaphyta).
Dra. Danijelssen & Koren (Holothwride — Echinide — Aéferfdf& — Orinoida — Gephyrea
— Anfhozoa ).
Mr. H. Friele (Mollusca — Brachiopoda).
Dr. . A. Hansen (Aanulata).
Mr. R. Collett (Fishes).

The publication of the Report, for which a grant of money has been obtained
from the Norwegian Storthing, is conducted in conformity with the directions of His Nor-
wegian Majesty’s Government, on whose belalf the Editorial Committee have the honour of

presenting,%-_ M%/HMJ / i&’ %M .. with the accompanying Part,
the title of which €ill be found overleaf. The Committee wake free to request, that on the
publication of scientific works by your Institute, you will kindly remember the scientific
institutions and the suvands of this country with which and with whom you may have been
brought inte connexion. Of the more important public libraries in Norway, we have been





