N13.9-

0. N. 1. Publication No. 25

NORWAY: ~ |
COAST REPORT

. PART IT
THE COAST, PORTS, AND COAST DEFENSES

SECTION 1

KRISTIANIA FJORD

JUNE, 1917

OFFICE OF NAVAL INTELLIGENCE

FEBRUARY, 1918

WASHINGTON
GOVERNMENT PRINTING OFFICE
1918

DECLASSIFIED

| Authority = O Yy 50

| yE.O J050\ |

%‘t‘:—. J
.

e ey,

e e




Navy DEPARTMENT,
OrricE oF NAVAL INTELLIGENCE,

ConE ot Washington, February 19, 1918. s
o certn' 1al British Admiralty publication is intended for the US‘?te 1
S Al cases may be shown to persons in the Navy of the Unt o5
thet dml_ssmned officer who may require to be acquainted with its €0 1

err duties, Nevertheless, this is to be considered a conﬁdentl-al -boo
fl communicating its contents to persons not commissione

This reprint of 5
officers generally, and
States_ below the rank
tents in the course of

and d_ue caution must he observed i
Navy,

officers of the

4 Roger WELLES,
Captain, T. §. Navy, Director of Naval Intelligence:

Confidential.

NORWAY:
COAST REPORT.

PART II.
THE COAST, PORTS, AND COAST DEFENCES.

SECTION 1.
- KRISTIANIA FJORD.

JUNE, 1917.

The information contained in this book should be verified
and supplemented whenever an opportunity offers.




4 C.B. 1261—NORWAY: COAST REPORT.—PART IT., SECTION 1.—JUNE 1917,

THE KRISTIANIA FJORD. |

(See Chart 2 and Admaralty Charts, Nos. 2330, 3158, 3159, 1974, 1039, 3160.)

GENERAL REMARKS.

From its principal entrance between Little F]ﬂerder_ tmlld fTo 1
extends nearly due N. for 55 miles to Kristiania, the capital o ) \ - S | _
from 13 mﬂesyat the entranée to two-thirds of a mile gt Drobak, the fjord is deep tlllt?}lg,lltilit i
in the main channel, and, on the whole, free from dangers. The shores are ]119U11‘L:L.111('(‘ 2
The rounded islands and hills covered with fir and pine trees which characterise the scenery

n the lower reaches, give place to steeper declivities northward of Drébak, and bolder hills in
the background.

Ice abounds during the winter months; the
ice-breakers, ) e
Railway lines skirt hoth shores from the mouth of the { jord to Kristiania.

A number of towns are situated on the shores of the fjord and its numerous tributary
fjords and inlets, which branch in all directions from the main channe],
the small islands at the entrance to the fjord are connected by telephone. . .
The channel of approach to Kristiania is defended by the Dribak fortifications, which are
described in detail on pages 13 to 18.

rbiérnskier, Kristiania fjord A
Norway. Varying in breadth

more impnrt-a.nt channels are kept open by

COAST FROM THE NORWEGIAN-SWEDISH BOUNDARY TO KRISTIANIA.

.. The boundary between Norway and Sweden is shown on Chart 2. It follows up the
m]d(]le. of Seklen Channel, and strikes the coast opposite the entrance to Svinesund; it then
continues up the center of t}

hat fjord and down the center of Idefjord to its head, when it bends
somewhat southwards hefore turning northwards,

f the various approaches to Svinesund from the sea, Lauersveaelgen, the channel between
Kirked and Lauer is tLat- which is most used, but this channel is narrow and intrieate. The
eastern approach is through Swkken, the entrances to which lie between the island of Heia
and the shoals off the Kostor Isl

- 7 i
: shot _ ands.  Both these channels have deep water, and the anchor ages
n the vicinity are fairly numerous,

FREDRIKSHALD.

(See Plate | and Admi-r(zlty Chart 31 60.)

. Ships of dee

is (hrﬁcult._
arbor, whicl 18 inclosed by the islands of B

vessels, The innep harbor, east, of

p draft can approach Fredrikshald through Svinesund, bhut the navigation
1ere are two good harbors in which vessels can be moored; of which the outer
raté, Saud, and Kuskiep

: : : » can accommodate large
Saud, is available for medium

-sized ships,

THE COMMERCIAL PORT.

Quayage.

The Juayage accommodation consists of [,
10 to 20 eet depth g ongside;
depth alongside; Outer Railway Quay, 1,530 feet in length, with 10
mmrr Railway Quay, 780 feet in length, with 15 t 17 feet
(1,;1(1}) f_ent.tjn l(c-.)ngth,]\f-‘lt%] 15 to 18 feet, depth alongside,
118Ys In the Outer Hap or.  All the ys are situate
s s e 16 quays are situated

angebryggen (stone), 711 feet in length, with
Languhryggm] (wood), 289 feet in length, with 14 to 18 feet ‘
Lo 16 feot depth alongside;

ulongsidn; and I\J[{')ll)1*w,'gg(!tl (wood),
Railway sidings are lnjd on to the
to the eastward of the entrance of

Lifting Appliances,

m L] * §
There is ne mformation of any cranes

or other lifting gear,
Repairing Facilities,
r . . .
T'here at which small repairs to hull and machine

WY
Lo L
) S‘:,\\ \O)O\ A
i8 an iron factory

Iy can be carried out.

e ——
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FREDRIKSHALD-—TIIE COMMERCIAL PORT. 5

Patent Slips.

~ There are three patent slips owned by “ Brevigs Mekaniske Verksted,” w SR, S
situated in the Indre Havn. The largest is worked electrically and is lt?,e(;l%oe? lill??il:\ﬂﬁlkhx 1;10
a cradle 160 feet long, capable of-lifting a steamer of 400 tons. The two smaller are \\‘?()QIL';
by steam, and the lengths of cradles respectively are 90 feet and 50 feet, the fO]']llJ(‘l‘(‘l])]o t I'(f(
a’ship of 100 tons, and the latter of 80 tons. ' e

Coal and Coaling Facilities.

The total import of coal into Fredrikshald in 1913 was 41,248 tons.  About 2,000 tons
are usually kept in stock, and coaling can be carried out either alongside a wharf with a depth
of water of 17 to 18 feet alongside. or from lighters.

Trade and Shipping.

The principal industries are connected with dressed timber and granite, and there are
numerous factories and sawmills above the town, which are operated by the rapid stream of
the Tistedals Elv. A British Viee-Consul is resident in the town. The principal imports are
coal and foodstuffs. About 400 vessels enter the port annually.

THE TOWN.

ient Norwegian frontier town, is one of the centers of the timber
and the adjoining parts of Sweden. The town is situated on both
| on the south bank on a hill is situated the disused fortress of
Fredrikssten. The town had a population of about 12,000 inhabitants in 1914. In addition
to the railway bridge close to the mout h of the river, two other bridges cross the river, affording
communication between the two parts of the town. On the north shore and to the wost of
the town rises an isolated hill, called Rodsberget, and around the town the country is hilly
Extensions are going on to the north and east of the town on the north shore of Vs Fies,
A system of canalisation has been undertaken in the more rapid portions of the lower river
to ensure more convienient handling of the timber \\r‘]wn floated down. The Customs House
is situated at the castern end of Langbryggen \\']1:11"1. and south of the mai|u square (Torv);
other public buildings are the Rurugl!u}:% (.11)““"11“]!-!, on the north side of the square, the
post office at the castern end of Kristian-August street, and ”lg“tolvgrnph office on the v.est
side of Wiels Platz, both the latter are In th)o n'm'th.{-m. town. There are several good holels
and electrie light is used universally. ‘Fhe ll orver Station i on the north hank of the river
and to the east of the town, and the gasworks are close to the Ebenezer Tnfivmary also in the

castern suburb.

Fredrikshald, an ane
traffic of Eastern Norway
banks of the Tistedal river, an

COMMUNICATIONS.

By Steamer.

Steamers run to Stromstad onee or twiee t!zlil_\'. n}lan to Kristiania daily, vid anks: from
Tistedalen on the river, 2 miles above l'rudrllmlml(l. a stramer communicates three times
weekly with Skullerud, the journey being -!-nmh\ o —%‘}Pr“\;m through a system of laizes eond
canals. called collectively the Frodrikshald Canal inwhieh there are numerous locks.

By Railway. er Map 1.)
the main southern line from Kristiania and Sarpshore to Mellerad on
t communicates with ‘\fut-nqubm;3 o0l ]bl('g‘ilxllnlm, Phe 1t Gxictes Min
i C 16 (2 iles) 1 weden. There 1s a tunnel at Tis N © crossce the
frontior at Kornsjo (20 miles) mto .b““%‘”;’[ e A 1'tll [a‘_(‘o(l,lhn_, and several others
hetween that place and the frontict, 8- & 1‘('31: L The 1 follows the river valley hranches
south-east from Tistedalen through thick soodland. e Tailway crosses the Tistedals Elv

stati is he south bank of the riv
close to the mouth, and the station 1s on the 56 ut ke of the river.

Fredrikshald is on
Lalke Venern, whence 1

By Road. (See Plate 6 facing page 26.)

.enter, and the majority are good though narrox. A mai
(104 miles), where 1t f‘)lflll'f'ﬂt'.(l:\‘. one hranch run‘mlluﬁicultuilll?t}'
with Stromstad (28 miles), m'u! the l([f.lll!‘l'. ’:1""5’1"‘“;&; ,‘ h:‘\r‘;\‘:(}li*)li Tll'nwpll]r'r‘ ;In' Kornsjo (20 miins)rj
The most direct route to the frontier 15 DY 1“7‘1.‘1 I‘_)l ‘)]‘]‘ his l~ltlt ”OU (144 mllvsj, where it joins
the Swedish systen. At Il;u{_u‘llltul (IIU._:.m] (?illltt-"'“%.}l! '.h(."‘” (lllhll('):‘.(il a road branches north
parallel with the frontier and Wik hm(”lv o Valluy with thistngrs distriet to Orje (26 miles),
where it meets a road connecting the G mn\:;u_ ‘H\ ‘(!;";‘111'[] i nu (]l“.n(t\llm' A vopd parallel o this
one runs due north from [“1'(%]1‘1[{51’1“1‘? vo \H(] !I ,:-’ﬂl t-:.(: a , ..rlf tommen-Orje road. There
is also communication by a _nvt\\-m-I\ o l“‘“,'ﬁ”.\:i]‘ l.l]l‘l}. H.Hh dlll.] Fredrikstad, and a road
crosses the narrow part of Svinesund at the village of that name, and continues to Stromstad.

Fredrikshald is_great road <
road runs S.10. to fEnningdalen

By Telegraph and Telephone.
lines cross the Svinesund inte Sweden, and Fredrikshald is in
the main systems of both Norway and Sweden. There is

Telegraph and telephone
either by telegraph or telephone, except vid

direct communication by both \\'lth' St
apparently no communi northward

Sarpshorg.

cation
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“in the vicinity have been dismantled since 1905.
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}

MILITARY DETAILS.

Fredrikshald being within the neutral zone, all formerly existing land and sea defences

In Brand Battery, situated immediately to
the west of the Fortress of Fredrikssten, are mounted a few old guns for saluting purposes.

COAST FROM FREDRIKSHALD TO THE RIVER GLOMMEN.

The coast northwards as far as the mouth of the Glommon 15 considerably indented, and
Single Fjord runs some way inland, but is of no special importance.
islands protecting the inner channel and affording various me
and ancll)loragos are fairly numerous.

There is a barrier of
ans of access to the open sea,

FREDRIKSTAD.

(See Plate 2 and Admiralty Chart 3 160.)

The immediate approaches to Fredrikstad are by way

, of the two entrances to the
Glommen, the Ostre Elven from the south and south-west, and the Vestre Elven from the

west and north. These branches run respectively east and west of Kragers. That portion of
the river between Isegran and Graesvikfloen is shallow, but up to these points large vessels
may ascend both branches. Of the several channels of approach between the islands by

which Ostre Elven is approached the Lobe Channel between Asmalé and Kirkeo is the deepest
and widest.

THE COMMERCIAL PORT.

The port is of considerable importanc
men, on which the timber of the Osterd
floated down to the sea. At Fredrikstad
alongside the quays is not great, so th
depth of 23 feet of water. The height
the amount of flood in the Rive
s crossed in various places by s

e owing to its situation at the mouth of the Glom-
al, the most richly wooded district in Norway, is
the river is deep and broad, but the depth of water
at large vessels must load in the river in an average
and depth of water at Fredriksta depends largely on
r Glommen, which can fluctuate very considerably. The river
team ferries, connecting up different portions of the town.
Quayage.

There are ballast quays in both the Ostre and Vestre Elven, of which the de
side the latter is 151 feet. A new Customs quay has been erected with a
of 20 feet. A new quay has also been built at the factory De
and is 656 feet long. The height of the qu 3
It is proposed to bring the railway to the
branch running to the quays N.I.

At all the sawmills and other f
there are small quays, but these are

pth along-
epth alongside
-n0-Fa; it is dredged to 28 {eet,
ays above normal water level is from 6 to 8 feet.
[uays at the S. end of the town; there is already a
of the town. .
actories on the river hetween I

1 redrikstad and Sarpsborg
as a rule poorly equipped w

ith cranes, &e.
Harbor Improvements.

: At Vﬂ.tcl'la.ndv, the southern suburb of I*‘re(h'_il{staui, new quays are under construction.
of“‘?’; ?f:f to have been completed in 1916, and it was stated would have g depth alongside

Lifting Appliances.

There are no floating or harbor cranes belonging to the port, and
loading and discharging 15 done in the river, the quays hardly l‘cqui;'(: them There are a
number of cranes of various sizes, however, at the shipbuilding yards (see under “Private
Shipbuilding Yards), of which the “Fredrikstad Mekaniske Vvt;'kqt(\ 1'” ms one capable of
lifting 150 tons. e e i

as nearly all the

Shipbuilding Capabilities.

These are discussed under “ Private Shipbuilding Yards

Repairing Facilities.
Repairs to hull and machinery can be undertaker by the various shipbuilding yard
X = - yval'ds.
Docks.

There is a floating dock belonging to the «p

redrikstads Mekaniske vV
Patent Slips.

erksted.”

There are in all six patent slips, three belonging to the 1 )
" : - : £ to the “Predeibatada Mhxiceo s 1
Verksted,” and three to the “Glommens Mekaniske Verksted.” edrikstads M kaniske

P

7
FREDRIKSTAD—THE COMMERCIAL PORT.,

Harbor Craft.

PP o o
i : 1 ors are always at hand, and there are several tugs.
A considerable number of lighters are alway "

Coal and Coaling Facilities.

' . =1 63 3: g t 10,000 tons is usually kept in stock.
» import of coal in 1913 was 51,632 tons; about 10, o i eIl waei s
The Tl‘.—(: 1111!331.11511(;1‘\3?11&{1 with a depth alongside of 15 feet, buti cl%zah?g ibrél:u;i}gvepl;lfmmed
fr(::tztllilf:tﬁ(‘l(“(‘of Which there are several available of 50, 60, anc 0T p y.
& UELS, '

Trade and Shipping.

i imber are the principel industries,
A REHE reparation of tim the e 1ng
Shipbuilding and the d (}n?mg lilgl-‘ﬂlitlz‘- are exported. The chief imports are coal and
g, I et g mmbfr]’}blt-l'vl\h{rlilz'((' E"O‘Ilsul is resident. There is Yitwl'{? cOIlSédm-ab]e Lrad(”,
; chandise. A Dritish b : 3 tons cleared the port.
%;nl(‘llnll111111:-\1{2!11}‘1( ‘l?q British vessels of a tonnage of 30,113 t :
and during 1913, 28 :

PRIVATE SHIPBUILDING YARDS.

Fredrikstads Mekaniske Verksted. (See plan below.)

= Toat e q \
ich is situated on the south bm}k of the \‘(\btlchl"{(l _n,oaipd‘
ard, \\'hlqll m},l;h‘ importance, and sometimes carries out building for
onsiderable :

. “Xyik” and ‘‘Dristig,” and later the
the Norweeian Government. The torpedo b-({ﬂt? -IK‘B]E late years, this firm has been spe-
i ‘\'m.}‘ L were construeted at this yarc Type,” and at present they are able o
Kjack Cand *Hvas " known as the "1?1-0(11-1]&;}:1(1 }Plké t1;3 total number of ships turned
clalising in a vessel HU“-'OO tons dead weight. Up to }9‘ {2 00 S, B i, 1916 considen
build stepmers up to 4,5 he larcest had a gross tonnage 0l e O M BT 0
out had been 77, of “'hl.c'h tl 11L‘ ne of the old slips was being enchrest of which was to be of 4,500
able activity was reported, Yo .O\ivul orders for 34 ships, the lmr’htinw making extensive altera-
reported that the yard hafl l(.((i-LU(‘ll!L‘llt) is now (1916) coxlltf'*lllilt.) :hi - up to 7,000 tons. These
tons ‘lml"El “'l";g].lt' and ?tu] ~n]l:(;)lp‘t‘f} later to be able to construct SHIPs

tns and additions, as 1t 13

S -ard. are expected to be com-

. : arried out to the west of th(‘- p1 qﬁnc: ?1:;:‘.('1,1'1011'0111{;} dock for the use

extensions, which are being carr It is further proposed to bl%l (f 1917 this dosk will he capable

Pleted about the end of 1918. hoped to somplets by the f‘}‘f;,.j“b stween 10,000 and 12,000 toas.

of the works, and which 1t{: ‘1‘|\-l(.s,aim1 men-of-war, 07 & 3 \‘?’b";irr R et ihe Rl el

of dealine with the largest = ‘,’1} tTn‘- shipbuilding y'm-(l at K¢ :pol‘inction 2) - the firm is alco amal-
These works arve ('oxlllt_n;rbo(_l wit: 1[4‘ “('(Il‘"ik:t‘h d for fitting out *(iq:' ";‘:tiliﬁ

Sends the new vessels in tow to 1 Dahl. shipbuilders, tlh]t']i:“azno-unt- of work in hand from

flln.l"gv cize are built: the firm also con-

. I e AN E A s
gamated with Messrs. Jensen a~cordance Wi |
shortly bagin to construct its own

This shipbuilding yard,
opposite to the Town, is of «

A varies 1 e |
The number of employés HP)I(;U]-LP.. and boilers 0 Al
e 1,500. Engim{j = tl?.nl(idit is-bc'lh‘ ved that 1t w1
structs large water turbines,
Steam turbines.
Vestre Eliem

= —_— "

R

Machinery Shop

— Scale. —
50

VERKSTED.

50 ) JKSTADS MEEANISKE

[FrEDE . _
210 feet, 240 feet, and 300 feet in length

idinag STi .1 oape 60 Teet, i i &
h’m{da,n(] Stups. \\’h!f-h l]N o hedn ]‘\ngi‘hi ned reeently.
, i v ] to ha
There are Tou d

respectively ; one of t!

TR o
p building thl'\w
; Lose 1s belte

b and capable of taking a vessel 285 foet long.
Toati i ngily, ¢ N p————— vee ahove
lc/u(rr’m_q Dock. 510 feet il };(:zﬁ'-i“" dock 15 proposed.  See abe
There is a floating ll(;"li‘(-m:_ A new L
- re 18 & L 85l —
Che g or is 1
1 tn1g pow

7
LR

¢ L.ASSE SO I
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Lifting Appliances.

The works are well equipped with cranes, one of which is capable of lifting 150 tons. There
are also various smaller cranes lifting between 10 and 25 tons, and the building slips are also
well fitted out with cranes and gantries. In the workshops there are a fow travelling cranes.

Patent Slips.

The company operates three patent slips, the lengths of eradles

: being respectively 88 feet,
78 feet, and 59 feet. They are worked electrically. .

Glommen’s Mekaniske Verksted.

These woiks are situated opposite to the N),'glmrdsln'yggvn on the
Vestre Elven. The yard is only capable of building very small craft, sue
and only the smaller class of repairs ean he executed.
about 300 workmen.

There 1s one crane to Iift between 15 and 20 tons, and one or

western shore of the
h as tugs, lighters, &e.,
The number of employées in 1916 was

: two smaller portable cranes
are also installed. g ,

The works own three patent slips, which are worked by electricity, and the lencths of the
cradles are 90 feet, 70 feet, and 41 feet 1espectively. ' = SLs €

Other Works.

The “‘Fredrikstads Armatur Fabrik” build small steamers
There are three building slips, 60 feet, 70 feet, and 100 feet )
and boilers are also constructed. The number of o
position of this yard is not known.

! and execute small repairs.
cet in length 1espectively.  Engines
mployés in 1906 was 70 men.  The exact

The ““Nobbetorp Mekaniske Verksted™ is a small vard. s it . e i
Glommen above Fredrikstad. yard, situated on the left bank of the
THE TOWN.

The town of Fredrikstad is situated at the south
by two arms of the River Glommen. The old tow
and its environments, is situated to the S, of the

river. Opposite the town on the south shore of the Vestre K] ipbui
. L~ T Rz r v o . R ~LVen ale 1 O 8 8 3
ing yards, factories, &e. The large soap and whale oil factory of De No i}%)l,n]'(l\{'mt\ Ht]]lltl‘)h-l)ulgh
of the old town and on the eastern shm'v_ of the Ostre Elven: it has its own \V}l"l.l‘l‘ H i Tlll; Sipt
lation of the town in 1914 was 15,662 inhabitants, but it is probably ine x(~‘\'(h'. Rl e
is extending tov rards the-_ northeast. e
The busiest quarter is that known as the Forst 0
st rstad, the southern . )
- i ’ thern and east
The Town .I]J-Hrlb situated in the old town, and ne
way station is situated in the northes

VL) ied 1 ast quarter of the
sidings, but there are at present no railway facilitie

ern point of Glt‘mmingt', an island formed

n, together with the Forfress of Kongssten
mam town, and on, the opposite side of the

m part of the

ar it is the garyis

: on church. The rail-
town, and is we]]

01 g £ 80 whacse. provided with suitable
of the town. There are three customs stations, one at I*‘rmlrik%h‘n ;’ (i“j:]\)t on tho ] J5. mhj
on the north shore of Vestre Elven; east of tne latter is the fish mark the other on the quay
stotion is at the Customs wharf opposite Fredrikssten. T o market. The third customs
at Dnm])skibshryggf‘n.r _()f hotels, the B]'itmmia‘;kIlnl“vl inu }E(\]\::L.qgjl(\] *l-“tﬂat'lou on the \\']1:;1‘11
in Nygaden, f'L--n.d }‘l.“‘[} letoria Hotel are the most im portant. The tl o clong the Schultz Flote
a_tv.d in 1 01‘])301115;;:1( ¢ in the conter of the town, and other 1 blic }0“. n _PUWE\I Station is situ-
sium, several churches, a riding school. and 7 “111% \1'(; Huldn!l‘gs include a gymna-
entertainment, Sltll.{tt-(‘»(l m a square west of TOl‘Sgailixl ";;‘i:‘g: ‘ ‘fflh‘zt]l:z, a popular place of
”‘1‘50 t‘ht‘_ ])OS‘P and .Lt‘lpgrap]l Uﬂlt'\:‘-h', .[il‘(‘ Stut'l()n’ aiid n-] anici ;ﬂl «:)11_1('_“ .:-\hO‘.\:]l ()1‘1‘t-h(! ])L‘Lll,‘ as are
p].t-a]. is In Bld-(‘llufgﬂzd(‘- . Th(\ Pi'lll(‘lpal illdust.rio.g of t]l(_\ t()‘};n i {(-‘(;'S,-L\',(‘. St J(]H(\-l)]'l S }.’IUF\_
export of timber; IALl ge timber yards are situatod on the el .fll-\lat I the manufacture and
numerous factories, of which De No Joy whale oil ang e \; 0 t]l(‘-l]‘l‘r(\l-, and there are also
\’ill(‘g: S0ap tactory is of Spc_(.ml importanec;

southeast of the old town is a large W Eiiadc |
. ﬂ-(‘t()l‘ = B ;
town is a motor factory. ¥y and mn the westerm quarter of the new

COMMUNICATIONS,
By Steamer.

There is frequent communication by ste

¢ . amer with |
ports, and other Norwegian ports. Daily ¢

Wil ondon
oOImunication g ’

1, Hull, Dutch, and German
150 with

1 Kristiania and Sarpsborg.
By Railway. (See Map. 1.)

There is railway communication with Kristia

LAY blania, vid Moss; the
arm of the River Glommen over the Kjilberg Brid 35 the line

ge at Onsd (4 m; crosses the western
s } A . 5 S0 mileg) v N
along the west bank of the main stream to Sarpshorg (6% miles). The railway also runs

DECLASSIwpp
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FREDRIKSTAD—MILITARY DETAILS. 9

There is a network of roads radiating from Fredrikstad. Main roads lead to Moss (19 miles),
vid the bridge at Onso, up both banks of the Glommen to Sarpsborg, and eastward to Fredrik-

By Road. (See Plate 6.) ! f
shald (204 miles). !
|

By Telegraph and Telephone.

There is telegraphic and telephonic communication, »i@ Sarpshorg with Strémstad (Sweden)
and Fredrikshald, also with Moss and Kristiania. There is also a direct telephone service,
independent of Sarpsborg, vid the road, to Moss. A cable, maintaining telegraphic and tele-
phonic communication, leaves the peninsula south of Fredrikstad in the neighborhood of Hom-
leskjaer for the islands of Hvaler, whence the telephone cable continues from Gravningsundet
to the Swedish coast just north of Dynekilen. -

By River.

Above Fredrikstad, the Glommen is navigable to vessels drawing 15 feet to 17 feet for
about 6 miles up to Sandesund, where there is & quay for the river steamers. The s trangth
of the current, which is considerable especially in the spring, makes navigation difficult.

MILITARY DETAILS.

At the time of the 1905 crisis, the Swedish plan of attack is stated to have been to effect
a landing on the S. E. shore of Kragers, then cross the channel at Hutholm and seize the railway |
north of Fredrikstad. ‘

COAST DEFENSES.

The defenses of Fredrikstad consist of Q. F. batteries which, supported by coast defence
gunboats, protect the mine fields laid in Ostre and Vestre Elven. The batteries were con-
structed about 1904, the cost (9,5007.) being defrayed by the sale of the old fortress of Fred-
riksten, which was disclassed in 1903. A telephone connects Alshus and Hutholm, and there
is telephonic communication with the islands (see “Communications’”). ;

No _searchlights have been reported to be in these positions, which are known respectively
as the Ostre Elven Position (Battery No. I) and the Vestre Elven Position (Battery No. II).

Battery No. I on Chart 2.

This battery is situated near Alshus, and is plainly visible from the channel. The emplace-
ments are hewn out of t.he rock, and the whole work 1s enclosed by a wire fence. A magazine
and small barrack building are at a short distance on the north side. i !

In 1907 the armament consisted of :— :

2—65 mm. (10-pdr.) or 57 mm. (6-pdr.) Q. F. guns.

Battery No. II on Chart 2.

This battery is situated near Hutholm. The guns can not be seen from the channel the
ground being high and rocky. An observer in 1907 saw what he thought to be a POrtiO’n of
the work, but whether this was on Hutholm (islet) or Kragers is not clear.

The armament consistg of :—

2—65 mm. (10-pdr.) or 57 mm. (6-pdr.) Q. F. guns.

SUBMARINE DEFENSES.

The coast defense batteries are used to defend the mine fields, of which that in the Ostre
Elven is situated near Battery No. I.  The firing station is at the point just south of Kallersd
Lichthouse. ] ! T

e The Vestre Elven mine field is close to Battery No. II, and the firing station is situated

at the battery.

Mine Store.

The old forts of Isegran and Cicignon have l_)}eon turn(jd over to the Mining Department,
and in the former a mine store and mining e%tl-zﬂ)hs)h‘;‘nont lwere siet up n 1902. A small steam
mine-laying vessel was seen hel-o,‘mf%E?(‘)?‘. .duiar%(.imgm_ng. ‘(71:1.1) .o‘yed at the mining station in
peace time 18 stated to consist of 3 oflicers and 150 mining ratings,

Barracks and Military Establishments.

There are artillery barracks and stables for artillery horses near the cemetery to the north
f K sten Fortress; inside Fredriksten Fortress itself there are artillery barracks on the
3 T”}é‘"‘v engineer barracks on the east face, “;ud large infantry barracks situated in the
1101':31 lni{l.iﬂl‘f‘ ®"On the south side of the fortress is the arsenal, and to the east of it the Milj-
central sc )
tary Hospltal.
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The eastern entrance to Fredrikstad is available to Sandesund, the por

SARPSBORG.

(See Plate 3 and Admiralty Chart 3160.)

and affords up to 21 feet of water. : _
go up drawing 22 to 24 feet of water during the winter.

The Commercial Port.

There is a very considerable extent of quayage, most of which has railw
Vessels, if boomed out from the quayside, can at most of the loading places
safely loaded to a draft of from 1 to 6 feet in excess of the

The height between the surface of the water and the qu

spends upon the flood in the river. _
dope%hse ftl))llowing table gives particulars of the various quays:—
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t of Sarpshorg,

Dredging operations are proceeding to enable vessels to

availabl

ays 1s normally

ay facilities.
at Sandesund be
quoted below,

6 to 8 feet, but

e depths

AR i Depth |
Name. LEI%;élt}n a]ori‘ggé(s-e in Cranes. Remarks,
Public Quays.
2 i 1 ¢ 1 R
Tolbodbryggen............... 82 _
i B oo
Dampskibsbryggen........... 285 15tol ‘ . ‘
New %luay Tttt 153 B s mmmamaninie Under construction; 90 feet completed in May,
%glﬁéetDepth alongside to he increased to
Ovre Alvim Brygge I.._._.._. 700 17 8620 |.ccocsacinus In communication with railway,
Ovre Alvim Brygge IT........ 640 | 6 to {‘Bl ............ Do.
Nedre Alvim Brygge.......... égg £
Sandesund Brygge........... = S | | | T
Private Quays. \t
Mellss Brygge .- .- ---oeennnn 1,878 | 15t018 | 4 oelectric, Two of the electric cranes ————
2 steam. charging baleg of pulp from storehouses
New Quay . .....ooooeeeennn. 2 | Under constructioy, :
New Pier (wood)......-..... ‘égg {g ........... For discharge of pulp from Russia,
Hafslund Brygge............. { 656 18 to 20 }1 alaBtiig| @rxng ,dls{_jha"ges about 50 tong per hour.
New QUEY - cvwavwws s 1,100 200023 [comonmnaais 132?;1\%12igea1rprogress t0 20 0 23 feet, an ohe
) | ] r "UI1e crane to bhe provid -(l_,
Greiker Cellulosefabrik . .. ... 223 lg ------------ Vessels must b boomed ot e
Brodr Andersen’s Brygge. . . . 290 15 to o8 s
Yven Paperfabrik.... ... ool ‘

» new quay at Mellés Brygge has been completed toaw
dredgrll(é‘ is in I%rogress, so that there may be 18 feet alongside. .
The new quay at Hafslund Brygge has been completed, and at hj

20 to 23 feet can go alongside; about 300 feet off this quay has an av
Progress is being made on the reconstruction of t

feet.

e older part of the quay.

11 h X
he harbor authorities possess no cranes, but at th‘e. “Kellner
are t'{:v:)( cranes capable of Iifting 2 to 3 tons (fitted with grabs), al

cranes, one of 10 tons and the other of 5
loading vessels.

(See “Table

There are apparently no facilities for coaling ships at Sandesund.

of Quays.”)

tons, as well as other traveling ele
The “Usines” Company have two cranes, one of 10 tons
15 tons. An additional electric crane is to be provided on the new quay

idth of about 328 feet, ang

gh water vessels

i drawing
ailable depth of 1

12 to 14

Company’s wharves there
so two “Coles” travelin

ctric cranes fop
and the other of
at Hafslund Brygge.

The

2 ; o ! ! port imports .
large quantity of coal, the import in 1913 being 133,229 tons. A silo, said t, h ports a
tons, has been erected to deal with coal.

The Town.

The principal industries of Sarpsborg and bzl.ﬂf{esund.(‘-Oll‘s‘l.St‘_Of 7aw, cellulose, and paper
!bide, electric power, and engineering works, and its principa]

mills; ca1

In 1914 the population consisted of about 11,500 inhabitants, ay

increasing in size. It is situated on the right bank of the Glomm

Sandesund.

carries the railway.

To the north of the town the river forms t]}e lake of
S. [. is the great waterfall, called the Sarpsfos, over which is t]}a

The falls are utilised for a number of saw nujgg
; ot of which are Tafs y opposite bank,
factories, most of which are at Hafslund on the opj 1

bridge there is an electric power station, which serves factories all

old about, 4,000

export is timber.

d the town is gradually
en about 1% miles above
Glengshélen, and to the
Suspension bridge, which
, and celluloid and other
ittle to the south of the
down the river as far as
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SARPSBORG.—MILITARY DETAILS. 11

Fredrikstad. A tramway runs from the fall past Borregaard to Sandesund. On the east
bank of the river there is a salmon ladder, and a flume for the passage of sawn timber. At
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the‘ cradles being 134 feet and 79 feet long; the larger will
tak ¢
the s'i‘nha]ler lup to 210 tons. Both are opezl:‘,‘:lted by gteam. ke & vessel up to 1,200 tons, and
e salvage steamer ‘“Troll,” ging ‘ : Bj i
e Moss?e steamer “Troll,” belonging to the “Norsk Bjergnings Kompagni,”
About 1,000 tons of coal are kept in stock. The im i :
Coaling is performed either from lighters or alongside. BTt of .coal in 1913 was 38,029 tons.

The Town.

The town of Moss, which is a busy trading center, | i

; 4 2 g 3 1 :

9,000 inhabitants. It is the capital of the Amtéof Smaéle}ile(neualx)lo }ollllaét;(gil in 1-914 of about
mand. The railway station is on the south side of the town. A brid b,c_ ence of the Amt
where there are several villas, this being a favorite summer resort for ﬂge crosses to Jaelgen,

tiania. There are two or three good hotels, and a British vice-consul :gqﬁﬁ. I;Uilftitlm E;f Kris-
=2lUEs 1IN the town.

is sta-

Clommunications.
Steamers communicate with Kristiania several times dail
four hours. There is also a service four ti : o8 £aLy, the voyage taking three
ijrdT mes & day fo Horten on the opposite S?(le of tlgg
here is direct communication by railway witl ristiani :
Fredrlfﬂistad (21 miles).  (See Map 1.)° y with Kristiania (37 miles) and south-east to
hree main roads leave Moss, one northwards along th
: LS o g the coa .
(11165 III']J.BS), and Kristiania; one N. E. to Vaaler (9 milesi where ifi{f&fﬁﬁ? _(8 miles), Drobalk
inland; and the third southward along the railway to Fredrikstad. There ae. - ri0uS branches
from \Each of these main roads. (See Plate 6.) - dhere are various offshoots
Moss is situated on the main trunk telegraph and tel i l
Sarpsborg, Fredrikshald, and the Swedish fro%tigr. Therg (;.}sﬂ?r]ll 8 ]1111!38 between Kristiania
running from Moss to Frederikstad, avoidihg Sarpsborg. dependent telephone line

Military Details.
Land defense works have been constr i
( orks | - bee structed near Moss, in i :
the E. shore O:f Kristiania Fjord. A battery on the “O’nem(élou';l.ectlon ‘,",rlth the defense of
reported in 1902, as well as the construction of another on Bjérn Property,” on Jaeclgen was
two works exist just in rear of Moss, as shown on Plate 6. e 18 also ])eli@-‘-’ed, th qf
All these works are merely prepared positions, without armament, i i
1 peace time

Soon.

To the north-east of the entrance to Mosse Sund is si
: < . ; ' Vosse s sttuat
is a fashionable bathing resort. There is good anchorage izt%ﬁ %I]le i
the principal export is timber. it Shay

This port is considered as suitable for carrying out a land;

s : s a la X
the Drobak defenses on the land side. Tt is believegd that tw(l)l(,};gﬁ for the purpose of attacli
line of land defense works (see page 17) have been constructeg ;S fOl‘ming part of the %ng Sng
to the bay. They are probably without any armament in e 0 each side of {he ent‘emo?.
general description as other works in this line. (See Plate 6.) ® time, and are of the e
: In August 1916 it was ‘authnritatively reported that Me‘ssrs i
construct three oil tanks at Soon for use of their motor ships, Fred Olsen were about ¢
TR ut to

mall town

: of Soo :
n from =001, which

8 to 14 fathoms;

COAST FROM SOON TO DROBAK.

A Nor{tl; ofﬂ?otin the KI_‘lStl&]ll&v It 0}'(1 narrows down to a width of g 154
aused by the long peninsula, known as Hurum landet, whicl, I 4 little over 4 mil :
This width continues for about 6 miles northwards as far = D ___)Ounds It on the wcr;te’- which
what _ohstructcd ])y islands and gradually widens as it appro robal, where the fJ'OrLI (-31111 side.
of which the fortified areas on Kaholm and Haasen are descriz]mhes Kristianig, The; 18 some-
of Drol_ml«:, are separated from the mainland by navigable (‘hmmd later undep ‘Ooaqtkf)mlnnds:
lt)ukell{l J:i\’gelmﬁe veissﬁs is on the east mfde.; the western ch’um;-éllelis, of which “the ﬁsuaf fenses’
reaKy r, though there 1s an opening for vessels on t} o 18 Impede g COurse
1e casterp by a submerged

side.
Drébak.
Drbak is situated on the eastern mainland and at ¢ 5

part of the fjord. There is a qauy 60 feet long with 15‘(]}20?0;1’5‘? I extremity of the nary
quay which 1s 200 feet n length and from 14 to 18 feet alon ﬁ.lllgSlde, and also the ste row
tion in 1914 of about 2,000 lnhnbltqnts, carries on considerab ;l(t e Robak, with o »)Ofurim.
winter when the upper part of t}}B.'fjt_)l‘tl is blocked by ice, navie t} ade in timber and 1l Pula-
up to Drobak, where goods for Kristiania are discharged ’ Zation fl'e(iuGlltly # Gnmh?f' In

o S Open

Communications. (See Plate 6.)

? . . .! [ . l
1 ll( e 1S am plc means o 01 8 )} d ! l 1
] 2 ])l t‘ 0 "l V}Ly nearer tlh.ﬂ]l J&!lﬁ (6 ““1(»5)- Fh.[‘] e
3 1 n raly \ e 1S

G o o
e nf(:'le%libmhood and with Kpis
quent COmmunicgtioy, l11);
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steamer with Kristiania, Moss, Svelvik on the western side of the fjord, and steamers call on
their way from Kristiania to Bergen. There is communication by telegraph and telephone
to join the main systems at Aas; there is also direct telephonic communication with Kristiania,
and a telephone cable crosses to Fort Oscarsborg, on South Kaholm Island.

THE DEFENSES AT DROBAK.

(See Chart 2.)

NAVAL DETAILS.

In 1897, a site was purchased at Husvik for a naval laying-up harbor; moorings were
laid down and stores for ammunition built at a cost of 1,0000. A few existing buildings were
likewise converted to naval use. Nine years later it was decided to reduce the number of
laying—u][a harbors, and Husvik was closed, the ammunition store being removed to the dock-
yard at Karljohansvaern.

The coast defense war vessels attached to the Drobak defenses have now their head-
quarters at Karljohansvaern, but it is understood that in war time coast defense vessels are
used to supplement the land defenses.

A Norwegian naval officer has stated that the depth of water in the channel off Drébak is
greater than shown on the chart.

MILITARY DETAILS.

Northward of Drobak, Kristiania Fjord divides into two branches, which flow east and
west of Haad. The regular channel to Kristiania is eastward of Kaholm, the Askholms,
and Storgrund. The approach to the channel west of Haad, which is known as Vest Fjord, -
is blocked by a submerged breakwater between Foergested and Kaholm. A gap isleft
marked by two poles between Smaaskier and S. Kaholm, but passage through it is dangerous,
owing to the strong and irregular currents.

The submerged breakwater, or fairage, mentioned above, was examined in 1909. The
depth over it is 7 feet at L. W. O. 5. In the middle of the opening (200 feet wide), nearly
midway between S. Kaholm an N. Smaaskier, there is a depth of 5 fathoms at L. W. O. S.

The question of modernizing the fortress of Oscarsborg was under consideration in 1913.

COAST DEFENSES.

It was proposed in 1900 to construct extensive barracks at Husvik at a cost of 17,0001.
This was never carried out, it being subsequently decided that the existing barracks on
Kaholm, together with certain private dwelling houses in and about Husvik, would suffice
to meet requirements. ; :

It was proposed in 1899 to erect a power and light station to suplply the torpedo battery,
but this has never been done. The power is now supplied from Husvik.

A plan was adopted in 1900 for laying wire entanglement and feneing around all
Norweglan coast batteries. The former is laid in belts 17 feet wide and surrounds each
separate work; the latter is laid round the entire site, and is chiefly intended to keep off the
public. 9,500 was voted for this purpose at all defended localities.

In 1907, two old gunboats, painted grey, were lying alongside Bergholmen and Haao.
It should be ascertained, il possible, what vessels would be stationed at T)rﬁbnk n war time
to assist in the defense of the forts.

It is believed that the main telephone exchange is in Oscarsborg. Mention occurred in
the 1907 estimates of a captive balloon brought to Oscarsborg from Fredriksten. There is at
least one steamboat belonging to the defenses; it is manned by men of the Coast Artillery.
It is believed that no recent alterations have taken place in the principal armaments of the

Driobak defenses.
SEA DEFENSES ON THE DROBAK SIDE.

Veisvingen Battery (No. V on Chart 2).

This earth battery is_scraped out of the slope of the hill. The face of the work
stretching from S.E to N.W., is about 80 yards in length. Traverses separate the guns
nppmxilnntely 15 yards apart. In the rear of each traverse is a position for a range-finder
(2 or machine gun). The guns are all fitted with loading derricks, =

At the east end of the work a magazine has been built behind a thick parapet. ti

; ; set i TR o o : ) 5, Lippe
with stone, and from 25 feet to 30 feet in thickness. The entrance is to the north. ’\‘hru}\. ()1'001}&11)1(11(;
=]
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have been provided, but there is no wire- entanglement round the battery, though a barbed
wire fence prevents intrusion of nondesirables. A road leads direct through the wood to
Vindfangerbugten to the north of the defenses.

It has been observed that the fold of the ground below the work renders the channel

dead water for a distance of 1,500 yards from the east shore; owing to the dark background,
the fort is difficult to distinguish from seaward.

The armament was verified in 1909, when it consisted of—

1—27 em. (10.6-inch) M.L. eun } ) ;
3—22.6 cm. (8.6-inch) M.L. guns }takeu from Oscarsborg.

It has been stated that there are also machine guns and light Q.F. guns, but none have
ever been seen.

Kopaas Battery (No. VI on Chart 2).

The three guns are mounted on the rock in the open
and 50 feet, respectively, above the sea level. The rock has been scraped away near the two
lower guns to permit of increased depression, thus to command the channel close in. The
guns are in line from the S.E. corner of S. Kaholm.

In 1900 the guns were painted the color of the ground, but were still
from the channel.

The magazines are under the gun positions.

The 1899 Estimates stated that one orograph had been provided, but that, “owine to the
position of the guns,” it was necessary to purchase two more (cost 55/ each), ’This Was done

In 1900, 4501. was allowed for “arrangements for protecting the range-finders under-
stood to be the orographs mentioned above. ’ BRL

The armament was verified in 1909, at which date it consisted of—

3—15 em. (5.9-inch) L/47 Q.F. Armstrong guns, with shields.
Battery No. VII on Chart 2. :

This small Q.F. battery (open in rear) is situated 30 feet above the sea at the Poj :
in line with the guns of Kopaas Battery. It is close to a small white house, mlchI sPt(::nncii:s ?}glm?ls '
in front of the observation station, mentioned in “Submarine Defenses,” page 17 Mid{my
between this battery and Kopaas Battery is a small iron-faced parapet, pgssibl_-;r intendeﬁ
for two small Q.F. guns, but no armament was seen there either in 1907 or 1909,

The guns in this l)at}tery are mounted on traveling platforms running on rails and when
not in position, are entirely concealed behind a cement wall, The armament, which was
verified in 1909, consisted at that date of —

2—57 mm. (6-pdr.) Q. F. guns, with light removable shields.

» 8t the height of 120 feet, 90 feet,

distinguishable

WORKS ON S. KAHOLM (FORT OSCARSBORG).

The works on S, Kaholm are known collectively as Fort Osc&rsborg. They consist of two
earth batteries, two masonry casemates (disused), an old stone work, and an old masonr
citadel (réduit). As they have not been visited for some years, the following description of
the works can not be cnnsulcrccj quite l'elmble: ‘

The barrage which closes Vestfiord (mentioned on page 13) projects from the S.I. corner
of 8. Kaholm. _ -

A new “laboratory” building (cost 5501.) was added in 1900, the formerp one being ver
exposed. The use of the so-called laboratories, common to all Norwegian defenses, h%s ](;IO};
been ascertained, but it is probably for examinin shqll. )

= There is a small coal and firewood store and a ﬁr(--(‘ngmc houso, and the old gunpowder
tower has been converted into a clothing store.

The boat harbor is situated at the north end of the island, where there is also i conspicuous
building, the use of which is not apparent. The gap between North and South ]&nholllllh
is spanned by a bridge. There is a floating crane belonging to Oscarsborg, It is unds-l
stood that the barracks can only accommodate 90 men, a portion of {he garrison “1;
Oscarshorg being accommodated at Husvik; a permanent Carrison Now mans t.habrrun:s 'uOl
serves continuously for six months. sUNs, and

“Hoved’’ (Main) Battery (No. VIII on Chart 2 and Plate 4.)

This battery has been: (I(‘S(*I‘ih(‘(‘]( as built ””u])(m the glacis of the old réduit.” It faces
Sand S. E The ouns are mmmltvd en barbette” at a height of 45 feet nbove the water, The
thickness of the parapet is 35 feet, and of the traverses 30 feet. An mnterspace of 66 féos
separates the guns. s o whia 3 oy SN g n '

A well protected position for the battery commander is built at the e

xtreme et
the work.

ast end of

2

DEFeNcES oF DROBAK (KRISTIANIA FIORD).

FORT OSCARSBORG.

No. VIII. OIld Redoubt.

T ]

Casemate

No. 1 X

View from Eastward.

No. XII No. XIII. No. VIII, No. IX.

No X/II No. XIII. No. VIl Old Redoubt. No. IX

PY O & LASSIFIED

=
Authority E 0 o0k

View from S.SE

<—Drobalk.

< —Dribak.
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In 1900 it was reported that a depression range-finder had been mounted on each traverse
between the B.L. guns. In the same year’s Estimates, 1,000 was allowed for providing
¢grrangements for protecting the range-finders in ‘Hoved’ and ‘East’ bafteries.” These
range-finders are pro ably orographs. _

Telescopic sights were purchased for the BL. guns in 1906.

In 1909, an observer reported a deep (1}11;(:1'1 between the heavy gun positions and the
masonry fort in rear. The latter is the old rédwit, and the ditch is the moat belonging to it.

A trench or covered way, 4 feet wide and 12 feet deep, runs round the southern face of

the island, below the main parapet, about 20 yards from the shore, and terminates at each
x r Ao .

end in a small battery mounting one 57 mm. gun. The battery at the western end was entered

= 3-27 "ML

o %@%

VIiEw rroM KEASTWARD.

in 1909. It is entirely walled-in and c_:(“.n‘wnt{cd in front. The gun is mounted on a travelling
latform on rails, and when not in position is entirely concealed; it fires out of a port at tha
western end of the battery, and commands the channel south of the island. In the trench
close by is an ammunition hoist leading down to the magazines, which are apparently beneath
tp 'i_ll‘(l:,lc%:ltttlﬁ‘ at the east end was not entnrvsl, but as it is not covered in like the other one
the gun is visible, and commands the c:hanuel E. and N.E. of the island. !
The armament was seen and identified in 1909, when (from east to west) it consisted of :—

3—28 em. (11-inch) B.L. L/40, Krupp guns.
1—30.5 em. (12-inch) B.L. L/25, Krupp gun.
292 em. (8.6-inch) M.L. guns. '

9 57 mm. (6 pdr.) Q.F. guns.

'« much shorter than the 28 em. guns, but its shield is almost similar

The 30.5 ¢ &0 1 1 about 14 inches Lhi((-l'- Phe M.Ti onms 111“1‘1.“‘ almost similar,
. e ﬂﬂm‘”'ﬂl’ St k. ‘ k; the M.L. guns have light shields only,
1. e. laree a s7 ! " :
The B.T.. guns have & Joading derrick.

n Chart 2 and Plate 4).
East Battery (No- IX o
Thi | Lctically adjoins No. VIII. The guns are mounted behind a grass-covered
'his work pract " by traverses.
s ated Dy e S _ _
parapet, and are :-.(-pﬂl.li:‘ of the three guns permits it Lnl(-omnmnd‘the channel as far south as
The arc of fire of TH;_ - the other two guns do not fire much S. of E_T )
the submerged breakwait' lower elevation than the ones in No. VIII,

"V at a slightly lowe: on tha s 1
ol “m“”\t][ : 'il'l 11 for protection provided for the R.E. ’s.
v No. )

See under batter
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This battery was visited in 1909, when the armament consisted of:
3— 97 cm, (10.6-inch) M.L. guns, without shields, with davits fitted at the muzzle. The
guns were then painted dark grey.

Battery No. X on Chart 2, and Plate 4.

In 1910, a battery was observed at the position shown and armed with six light Q.I. guns
and provided with an clevated iron position-finder supported on iron trestles.

WORK ON NORTH KAHOLM.
Battery No. XI on Chart 2.

The position of this battery is correctly shown on the chart. The guns are 30 feet above
the water, and well concealed by trees. The armament consists of :—
257 mm. (6-pdr.) Q.F. guns, on elastic non-recoil mountings.

A telegraph cable crosses the channel from North Kaholm, North of Battery XI., to a
point 600 3?&1‘(15 East of Battery XIII. on Haad. s ) s e

WORKS ON HAAGQ.

The 1900 Estimates included a small vote for two cables (to replace K i}
0 ; . : ace old ones) betweer
. Kaholm and Haag, for the purpose of controlling the Drobak (lcfol?mos from a Pz)sititon o&
the latter. !
In the same year the fire-commander stations at both positions were connected by tele-
phone. :
A telephone cable on posts runs along the east shore of Haao island from a point
g omt chE
the north end of N. Kaholm (whence the cable appears to come) to a house nnu} thl:a pag);{gfﬁ
marked Tronstadodden on Chart 2. ‘
The four magazines are situated at the water’s edge, near Tronstadtbugt E ;

: e st en, with ;
close by. No road appears to lead to them. Magazme?s have also been built at batterigqll%t;g
XII. and XIII. In 1916, scarchlights were reported to be stationed on the island. ) i

A large building can be seen from the channel among the trees in the rear of No. XIIT
but its use is not apparent. . o

A road zigzags up the east side of the island to Battery No. XIIIL., and close by is a rack
railway for conveymg up ammunition. It leads up to what appears to be bomb-proof case-
mates, on the sky-line.

It is reported that there is barrack accommodation for 2,000 men on Haad.

Battery No. XII on Chart 2 and Plate 4.
This wdrk is situated about 350 feet above the water,
i The howitzers are mounted in deep emplacements, and can probably not be used for
direct fire. )
The shields show up prominently from S,
The armament consists of—
4— 928 em. (11-inch) B.L.L/14 Whitworth howitzers, with shields.

7,0001. was expended between 1890-95 upon constructing this work 25
armament and ammunition. 5 <, and 25,0000. upon

“Top Battery” (No. XIII on Chart 2 and Plate 4).

This earth battery, easily distinguishable from south, is situated above N
height of 656 feet above sea level. It commands a large portion of the ground b (f
The guns are converted 16.7 cm. M.L.’s, and in 1899 a sum of 2,7001. was vote Bac
new mountings to replace the old wooden ones.

XIIL., at a
1d Drobalk.
d for purchasing

The armament consists of —
10—12 em. (4.7-inch) (converted 16.7 M.L.) B.L. L/36 guns.
4501, was voted in 1899 for laying belts of wire entanglement 17 feet wide
hattery.
Money was voted for one orograph in 1900; till then none had been provided,

round this

Battery near Noeset Point (No. XIV on Chart 2).

This battery is intended to protect the minefields. The work was seen in 1909, and it wae
found that the ground is cut away helow the embrasures to enable the guns to be ([(,1)1.9 :"‘ a{"
: Z v] SS0( !

The armament consisted at that date of:—

4—57 mm. (6-pdr.) Q.F. guns.

THE DEFENSES AT DROBAK.—MILITARY DETAILS. 1l

SUBMARINE DEFENSES.

Mineficlds.  (See Chart 2.) !

In 1897, since when there has been no information, the minefields were stated to consist
of seven lines of observation and E.C. mines, extending from the church at Drébak to Husvik
Point.

An observation station stands in close proximity to the two 57 mm. guns beloneing to
Battery No. VIL. 1t is built of stone or cement, with wide sight embrasures. S

There is said to be another observation station on Kaholm.

A firing station is supposed to exist inside the tunnel in rear of the citadel on S. Kaholm.

Minelaying practice took place in July 1913 in the neighbourhood of Drobak.

A minefield was officially stated to be laid off the Oscarsborg defenses during the war.

Torpedo Batlery.

The torpedo battery is situated on the south end of North Kaholm.

Tt is considered that it can be distinguished from the channel, although it has not been
identified with absolute certainty. What appears to be it is visible on a S.E. bearing. A sum
of 8907 was voted in 1910 for improving the torpedo battery here. 5

1t has three tubes for Whitehead torpedoes, and was erected about 1898 at a cost of 14 0001.
On the high ground between the torpedo battery and the bridge connecting North and South
Kaholm is an iron shelter, supposed to be the firing station. b

Torpedo tubes are also be{ioved to exist on the Island of Storskjaer, opposite Drobak.

Mining FEstablishment.

All the faces of the rock which are climbable on the south and east extremtiy of the island
of Bergholm, are covered with barbed wire entanglement. In the indentation midway along
the south shore there were in 1011 three gunboats fitted with cranes, the funnels being marke?l
with one, two, and three bands respectively. There is considerable supply of coal stored on
the west side of the indentation.

In 1911, at the west side of the island, two mining launches were seen hauled up and reels
of cable were laying on the shore. There 1s a long low mine store at the west extremity of the
island at the entrance of which could be seen spherical and cylindrical mines which had the
appearance of having been recently removed from the water. There are two small fixed
cranes and a travelling crane on the wharf.

Boom Defense.

If booms exist for the defense of this locality it is probable that they are stowed in sections
somewhere near, probably on the islands of Kaholm or Bergholm, though no signs of any large
baulks of timber could He seen in the vieinity in July 1913.  An Englishman who knows this
part of the fiord well states that he has never seen anything in this connection.

It is understood that two booms do exist, but that they are probably stowed away in peace
time, and are intended to be laid in war time in the positions marked on Chart 2.

Clable Store.
A cable store is known to exist on Bergholm. In 1908 the sum of 100I. was voted for
various alterations to 1t. 5

SEARCHLIGHTS.

Three searchlights only have been mentioned in the Estimates. They were all seen in
1907, on the Drébak side. One was mounted at the Point opposite S. Kaholm, just below
No. VIIL.: a rail track leads from it N. of the Point. A second 1s situated at the JPoint about
one mile N. of Drobak town; a rail track connects with a door in the rock. The third is at
the point just S.W. of the ch{.u‘(}‘lh, mk(l)unted in a pit. i

In 1900 it was reported that the existing installation which is unders Lo be sit X
near the church at Huslvik), could work all thtf'e.e sem‘clﬂighés. 04, % dop sl

The position of all three searchlights was verified in 1909; none were seen at this date on
South Kaholm. ‘ '

LAND DEFENSES ON THE DROBAK SIDE.
(See Chart 2 and Plate 6.)

The following works are intended to secure the sea defenses from attack from the land
side.

Infantry Parapet.

From the east of Veisvingen Battery (No. V. on Chart 2), an infantry parapet follows
the contour of the hill to the Seierstein Redoubt, and continues beyond the redoubt for a

437304—18—3

S ECLASSIFIED

| Authority E— Q|0 DO\ !




18 C.B. 1261 —NORWAY: COAST REPORT.—PART II., SECTION 1.—juxE 1917

distance of 400 yards, terminating there in a semi-ov

‘ 3 th a -oval redoubt Laini
sbe_ltors. It has been stated that it is to be continued in a N.| fﬁ:} Laé}nng o b omb-proof
Kringerud and Haer. - direction, as far as batteries

Seierstein. Redoubt.

This work, completed in 1902, is intended f
‘ : 902, ed for field or i
infantry parapet (mentioned above)_and this redoubt ar?a ?veoli bl?ﬁ‘i(t:hnm guns only. Both the
) A barbed wire entanglement 1s laid round the north and e Rl rovitied with stone.
Redoubt, and along the front of the infantry parapet. east faces of the Seicrstein

Kringerud Battery.

First mention of this work occurred in the 1902 Estimate
@ 8
b

recently completed. when it was spoken of

This battery is situated about 12 feet below th ; o
The command is good and extends over the entire vc;ﬁg],m}l.l b of the hill S, of Kringerud far
to 1t 13 much overgrown. 75 Srom W, o 8.1, el T

he roa i
L D " d leadine
It contains platforms for six guns, but none are apparently b

fire over a parapet 44 feet high, built of rock and cemented 1
_The work is surrounded by a barbed wire fence, and is j .
Drébak and Oscarsborg. R

Mmount,
front,

ele i i
phonic Communication with

ed in peace time,

Battery Haer.

. This work, situated near the vﬂla;qe of the same name
is understood to have a good command. In 1900 it W‘l‘}‘;n%: Jt wg(lls y
&5 1tended

round 1t, and prior to its completion the follgws
owing ar
mounted : 12 armament, v

ompleted ahoyt,
to lay wi A

) re entane]
otk ] anglement
ported ag intendeq 4o be

4—15 cm. (5.9-inch) QF. L/a7

A; -
8 smaller guns. rmstrong guns,

Battery Haer is situated on the N, crest of the g i
is extensive from S.W. to E., but the road west of it ‘{tuln'e o is
It consists of two separate works a few ym‘dqb'n ; W
guns, and the other emplacements for two. No a ]
followimg sketch shows the general arp
parapets.

Kl'h.lcr A
gerud. T,

ately ]gel'ow ; field of fire

! co ad op
armament jg 4 aining platfor ground.
angement of t}

e bat[‘(’ls o ’) S I
b b e

'
== 26 tfards S
|

Both Batteries Haer and Kringerud are connecte
at Oscarsborg. s -

(1 }_)y

telephone with ]
COAST FROM DROBAK TO Kpjgy

The east side of the upper fjord is bound

he eas T . ed by the
speaking, hilly, but well supplied with roads. F e
most important being the Steilene group

Main eXchange

IANI4A,

N
m esod Pay:
There are s L eNIngyly

vy o . SBVap 3 (111 -+
» 00 two of whiep, A ral islands o s, Zenerglly

ere are four tanks s v dls ff the 3
[_h b I tm ]L(rmk on the 151:111(1 nearest the 1_11511111:1]1(1, and Ite Mmportant, pe 16 ¢og t, the
approaches to Kristiania Harbour are narrow in places, 1, WO on one ) roleun store
and there is little difficulty in taking them in clear Weatloy ut the 1anne] the ot} T(ljlsc;

. are - .

' well Marked,

B
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KRISTIANIA.

(See Plate 5 and Admaralty Chart 1974.)

The actual entrances to Kristiania Harbor are known as the Skibslob, or ship channel,
between Hegholm and Lindé and the Vestre Lob, or west channel, between Kobbernaglen and
Dynen lighthouses. The Skibslob is generally used by merchant ships, but the Vestre Léb
which is more roomy and less winding is the more usual approach channel for men-of-war
and other large ships. \

The port is situated about 55 miles from the entrance to Kristiania Fjord and the harbor
is bounded by the mainland on the north and north-east, by the Ladegaard Peninsula on the
west, and by numerous islands on the south-east and south. Of the three bights on the north
side, known respectively as Biorviken, Piperviken and Frognerkilen, the last named is not
much used by shipping, whereas Piperviken is the usual anchorage for men-of-war.

Bundefjord, which extends for some miles southward of Kristiania, and on the eastern

side of the Nesod Peninsula is not much used except by small ships, though it is deep and
mostly clear of dangers.

THE COMMERCIAL HARBOR. .
(See Plate 5.)

Quayage.

The following table gives the most important quays, working from E. to W.:—

Name. ]‘N}Ei,l(‘_m Cranes. ‘ Remarks.
Coaling wharf. ................. " B North of Kongshavn. y
Gronlibryggen. . ............... ‘ 1,968 | One 3-ton electric..........._..... { Depth alongside, 274 feet. Rail-
‘ | way sidings.
Bispebryggen.....co.....ooo... 0] O RS S S I '
Tolbodbryggen (customs). ...... L I —— e Merooon Customs quay and offices.
Langbryggen. . ................ 744 | One 6-ton, two 3-ton, electric, also
| floating cranes. )

Revierbryggen. ................ l 577 | One 3-ton electric................. | Grain elevator.
Feestningsbryggen. . ............ | 728 | One 20-ton fixed hand crane.......|  ~ -
Utstikker I.. ... oooooooeon.. | 1117 7 AR RO SN (I | Mail steamers, Xnia—Bergen.

ke I NI Ty | 1,289 | One fixed 20-ton at end, one 6-ton, | Wilson Liners’ Berth.

two 5-ton, three 3-ton, all electric.| ]

o T o commanian s [+ 1 0 RN e S S S e Grain elevator.
Biah harbor: e so o oo tapnundlinn g ot Le o b Bon Ml g Sl dhes L R fe L ) 1
Vippetangbryggen. . . ........-. 1,246 | One 6-ton, one 3-ton, electric. ... .. Depth of water alongside: N, end

5 ‘ 29 feet, S. end 19 feet.

Akershusbrygeen............... 1, 689 [ .................................. I

Filipstadbrygeen. ... -.ovnomons|oeeeenen-s | One 3-ton fixed crane.............. | Under construction.

At the north end of Oslo Harbor lies the Eastern Railway station terminus fronted by
various quays, f{loating pontoons, and sheds. The quays from the Eastern Railway station as
far as the Vippetangbryggen are built of stone, rising about 6 feet above normal water level,
and are well lit by electricity. They are connected by a goods railway, with sidings, running
from the Eastern Railway station, round the base of the obsolete fortress of AEershug, to
Piperviken Harbor and the Western Railway terminus. A driving road runs alongside "the
mHWaY track and close to the water’s edge; this road is called the ‘‘Strandeveien.”” At the
north end of Piperviken Harbor, flanked on the east by a wooden quay and on the west by a
stone quay, are the landing stairs used by launches from men-of-way, yachts, &c. Stone
quays extend \\-'estwm'gi_s‘ past the Western Railway terminus to the Akers Engincering Works
(see' page 21). _The_ Filipstad B_a.y quays, at present under construction, are further west.
A wooden pier in Hjortnwes Bay i3 the starting point of a fe.rry to the Bygdo Peninsula. The
total length of quayage at Kristiania is about 28,000 feet with a depth of water alongside
varying from 10 to 30 feet; there is practically no rise and fall of tide. There are ample
mooring facilities to rings on the quay walls and the harbors are well buoyed.

Harbor Improvements.
In 1915 the harbor authorities of Kristiania invited a general international competition
for designs for the extension of the port with the object of further development with the plant
hvpadvbcxis:ting_ It was proposed to establish a fi‘t‘_t‘ port. Competitive drafts were to be
il doed with the harbor board by November 1915; it is not known what result there has
e The filling up of Filipstad Bay for affording additional quayage has been going on for
been. The ftling ul ; A shed betw e raile going
some time and the shore front is being pushed out between the railway and the water from
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Filipstad Bay to Skarpsno in front of the grounds of the British Legation.
The following account has been published of harbor extensions in 1913:—

(1) Gronlien quay extended about 100 yards. About 130 yards more to be
bly the en(% ci)f ]11915: R&ﬂ“}"ﬂ-y tracks are being laid as work pr
electric coal discharging machinery, capable of dis harei
is being erected. it charging 1,000 tor

(2) Vippetangen quay: about 100 yards more co
sufficient for the largest vessels.

(3) The new pier in Piperviken was expected to be ready fop usc
but some delay has occurred owing to the pier getﬁ;(ﬁngac b
given as about 120 yards long on the north side and i)
side with 16 feet depth alongside.

(4) The filling up of Filipstad Bay has proceeded sati oril :
boat h{i‘bm‘._ It is intended to erect g slq)portlséffﬁ%o;itlj“)n’ol(i}]]‘vmg
filling affording a good quay and yards for dischareine coal b

(5) The Skarpsno quay with depth alongside for torped;’ bz t Ll' S
afford discharging space for 10 sand boats. Furthey s?ﬁillmb

constructed
oceeds, and
18 per diem,

mpleted. The depth alongside will be
y the end of 1918,

g The dimensions are
about 85 yards on the south

4 space for a
vest side of the

been enlarged to

templated. extensions are con-
(6) A hiteh has occurred in the dredeing of the Aers P . '
slips. = Akers River oOWIng to the fear of land

(7) A considerable extension 1s projected in Oslo Harbor by flline
t%le Sorengen plgnmg mills which have recently chanw}ed hmé’d out the quay off
chasers, an agricultural cooperative association, gpe Sai 1“‘“ S The new pur-
discharging machinery, cranes and new warehouses Ad to intend ¢ crect,
: Ti}e n'nntnclplal _atlthonlﬁes_, m a yearly trade retrospect, stqte +
unds are too low to enable’ the extension, necessary (o g ate that the harbop
be carried out with the desired ra idity, and thyg tho €ope with the traffie to
new sources of revenue for the harbor has, the ; (fg;ﬁstmn of discovoliing

il } ' & an acute ope

Lifting Appliances. -

At Langbryggen there are two floating cranes: one of these ;
other a hand crane of 2 tons. There is alsg g steam bl b qbntl- 15 Steam of 4y tons and the
consisting of two 20-ton cranes, three 6-t0n, two Ston. mins - ﬂOatmg arab. ti(\(‘ i
“Table of Quays” giving their respective positions. In addi; O cranes ape ghq 2 ftanes
a steam crane on shore lifting about 60 tons and the ;;lel(“tlon, the “Akers v WL i the
50 tons; there are also smaller cranes in these yards ‘Tl 3« k
the roadside under the Akershus bastion. ’ el

Repairing Facilities.

These are discussed under “Private Shipbuilding Yards” (g
¢ page 21).
Docks. ) )
The “Akers’ Shipbuilding Yard” owns two dry s
under construction (1916), and one floating (1001\‘--[ : %ﬁgk‘b" Trlan s Vhich jg believeq
three floating rdock‘::,; Full particulars are given in the Dy yka_n s Shipbuilding LY b be sl
Shipbuilding Yards” (page 21). “LART: Bog s 8¢e also ung bz
der ¢¢
Patent Slips.

There are no patent slips.

Salvage Appliances.

. The “Norsk Bjergningskompagni” is g salvage coy
Kristiania; it owns a fleet of salvage vessels which é,re bnp ANy which has jts
coast. There are branch offices in Bergen and Tmndhj&Sed On th o hea’d(luﬂ-l‘tc-rs at

: . { € Various 1ia.
which are constantly employed during the winter. oM. Therg o a‘f:_’”P?‘IVtS around the

0 icebra 3
Harbor Craft. reaker:

In 1912 there were six tugs of gross tonuage vary
there was one tug specially detailed for work with the
were also three water boats, one of which wa
with water. :

ing from 19
‘ dred 1S tOIIIAS L0 56 tons. In addi;

S moter Propel]e FT lch thepa were twq Addution

» 10T supy, Ying ships at mf h}(:re

S at anchor

Coal and Coaling Facilities.

The import of coal into Kristiania during 1913
granted during that year for a private firm to orec.t'm ‘é&s 599 365 tong
their coal wharf at Bispebryggen quay; plans were at the gor C0al dischare;
by the railway authorities of similar maec linery on Grep| \ Same tim o discysent & Machinery on
to take 7,200 tons of coal, and served b ¥ two travelline (\f H.l_( ay, inc]udin?.&ed for the erection
of together discharging 1,000 tons a day. There ?,3 “8Cime Erahg Whici & Conerete receiver
Kongshavn fitted out with coal transporters and aLs()iwﬁal.aI ge (:o&,ling wl ‘;’101'(3_'5(_) be capable
@ : fust north of

Frognerkilen

SR
l(tlm%ssmn was

L=

i

<

e —

KRISTIANIA.—PRIVATE SHIPBUILDING YARDS. 2

! . 2P s al were n stock., Coaling is per-
S, a1 the Akers River. In 1910, 12,200 tons of coal ! aling
})(;%it:(’l ;;lllotlllégide. or f;om lighters, the coal being put on board in baskets. In 1907 there were
20 lichters of from 50 to 150 tons, 2 of 70 tons, and 25 of 40 tons.
20 lighte

Water Supply.

is is excelle » drinking purposes and not too hard. N
%Elézlll‘ie;\ﬁ%}]inliﬁi (princiﬁnlﬁy Enkes Maridal and Sognsvand) to the north of Kristiania.

Tt is Jaid on to nearly all quays and can be obtained by hose to the ship. The three water tanks
5 1s 1¢ arly a :

mentioned under ¢ Harbor Craft’ supply vessels at anchor. The water can be used for all
e ) a ft”’ supply
purposes without filtering, and is very pure.

o Iy depbt for ligutd fidl
e 1 - any supply depdt for liquid fuel. . s
rl\fothmg = Iﬁg‘(jﬂp{z\irolb11nllt:s[térc c}n the Steilene Islands in the approach to Kristiania;
tl lillerlllféfibl‘;)e‘trgléum and benzine clearing house on the east bank of the Akers River.
there is also -

d Shipping. - : :
Tl N 2 om Kristiania are wood pulp, cellulose, and timber, and the chief

. The Pl’u}mplaltg‘{\fgOi_l?df:namﬁ'&cmred goods. In 1913, 1,982 (240 sailing vessels of 54,366

imports are fooc 54‘76 682 ageregate tonnage entered the port; of these 167 were British steamers

tons) vessels of 1, A coording to the Norwegian Veritas Register for 1912, Kristiania owned about

(3)5&9«?,8 .]fl.; 20113{! qltoct‘tl f §’70,000 tons, and sailing vessels of a total of 56,000 tons. A British
steamers of a tot

consul resides in the town.

PRIVATE SHIPBUILDING YARDS.

Akers Mekaniske Verksted (see Plan below).
-« vard. which is the largest in Norway, is situated on the west side of Piperviken, and
This 133111 o construction principally of steamers and motor ships of large size, and oceasionally
carries out ) *

tenders for -]-nen_lol;:)‘i?(}‘lzs of alltkinds are constructed, and special machinery for the construc-
; Engmc%- g}n(hne been installed. This yard recently concluded a contract with Messrs.
tion of moLOIS1 3 Vﬁin of Copenhagen for the sole right to build Diesel motors in Norway. In
Burmeister a,li(wnq considerably increased, the engineering department doubled in size, and a
1913 the l-V ALk rected: at the same time the number of hands employed was inereased to about
new smit wﬁ- ?ch 1916, the firm had orders for 15 vessels, two of which were to be of 6,400
3’000('1(xn{111x\«-ei£:¥11t each; some of these were already under construction at that date.

ons & (=] S

The total water front of the works is about 280 yards.
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Lifting Appliances.
The yard possesses one
‘ f 15 tons, one
ons, one of 17 , O] 1,
1])2(} qlu-.’nrs of 80 tons lifting power,

crane of 2 tons, one of 3 tons, one of 4 tons, four of 5 tons, one of
of 20 tons, one of 35 tons, and one of 40 tons lifting capacity. Also
and a floating derrick of 10 tons.
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KRISTIANIA.—COMMUNICATIONS, 25

the Kristiania—Drammen Line. Detailed plans are nearly finished, and the field work is to
commence at once. Current will be supplied by a power station to be at once erected at
-Hakavik, which will develop 17,200 H.P." The Kristiania-Drammen railway is a double line
of narrow gauge, which is being gradually reconstructed to normal gauge (4 feet 81 inches),
and is to be completed by 1920. It is believed that the tunnels on the railway lines leading
into Sweden have all been mined by the authorities. ) i

By Road. (See Inset Plate 5.)

Kristiania is the center of a network of roads, the principal of which are as follows:—

1. Westwards to Drammen, v+id Sandviken. This road, as far as Sandviken, is level
and fairly good and wide, but extremely dusty in dry weather. 1t skirts the
fjord and railway at various points, the surrounding country being comparatively
flat near the road, and dotted with pine woods and houses. Small streams
pass under the road at various points, for instance at Sandviken, Liysaker,
Bestum, and Skéien, the Lysaker stream forms a possible line of defense Eigu.illsi‘.
a force marching on Kristiania from the west, though there is an alternative
parallel road more to the north.

2. From Baerum Iron Works, north-west of Haslum and south-west of Bogstad Vand,
whence the Lysaker stream issues, a road enters Kristiania at Maj‘m-.stucn, the
terminus of the city electric tram lines. This is also a good level road.

3. The above-mentioned main roads are connected by a fairly eood and shaded ecross
road, running more or less N. and S. on the Kristiania side of the Lysaker
stream.

4. Another cross road, narrow and poor, runs northward from near Skéien Railway
Station. ’

5. A moderate, but narrow, road runs northward from Vestre Aker Church to the
W. of Gaustad Asylum, and on to Sognsvand Lake, at the S. end of which
1t 1s connected by a stony lane with 6.

6. A fair road from Vestre Aker Church to the E. of Gaustad Asylum to Sognsvand

Lake, after which the road becomes little better than a cart track.

. The main road leading N. from Kristiania is an excellent one, about 5 miles in
Iength, on the west bank of the Akers Ilv to Maridalsvand, at the north end
of which are the Skars Powder Mills.

8 and 9. Two fairly good roads lead N.E. to Grorud on either bank of the Loelv.

10. This road is the main approach from the south, and is an excellent road, skirting
the east shore of the Bundefjord. It is called the Liabro Chaussée, and enters
Kristiania at the suburb of Oslo.

I1. This road converges with 10, and has a winding descent from IEkeberg hill; the
road is good and wide, but steep near Oslo.

12. An indifferent road crosses the flat summit of Ekeberg hill, and descends at Oslo
by steep and sharp turns. V.B.—Norwegian roads generally are well constracted
for light traffic only, and become dusty and friable in dry weather with heavy
traflic, and are hardly vet suitable for much heavy motor traflic.

~1

By Telegraph and Telephone.

The positions of the general post and telegraph office, and of the central telephone
{ljxchﬂilg(_) are marked on Plate 5. Kristiania is the center ofthe systems, and especially
B to e:[)‘hol]'l?\ F_““}munmu.unn‘ is 111‘1]"1(),‘-‘111‘ universal to every village throughout the I\m_gdplll-
; 11(,13, 15 uu,](t, communication with Swedish towns and with Copenhagen. The principal
elephone exchanges in the district round Kristiania are those at Baekkelaget, Grorud, Skdien,
Slemdal, Staback, and Sandviken.

By Electric Tram.

i gg?l]lttytl:,n“ﬁnﬂ H:\'S[‘(—.‘nl'()fll\l-lﬁll{}n]u is excellent. It is worked on the overhead system,
oround clt"('t‘ri:} 1"1i11\i'r,g)?m,('lpil outskirts of the town with the Stor-Torv. In 1913, an under-
& Mﬂjnf%ﬁtb:;: i W_}ﬂ}\_ﬂ: )0[;1;; btiultt- h}-mu ;’]u\ center of the city, near the National Thcn,}cp
£ » e worke was found to be of ereat diflie 7 2d i s not k T how far
progress has been made. g lificulty, and it is not known
The terminus of v city trs B e y )
tramway runs N.N \!‘r ti“’ ICT]? fram service to the N.W. is Majorstuen, whence an electric
£ thig oy b0 tolmenkollen; in 1913 work had been commenced on the extension
of this tramway to the top of Tryvandshaion
Lo 1_}”‘ N.W. an electric tramway runs from Majorstuen to Smestad, where the road to
Holmenkollen branches northwards from the road to Boostad
¥ IMwWay s als g, Ty SRV e BT ey v
Hill s [1\} ’im has also_been projected from the subueb of Oslo southwards over Ekeberg
il to Nordstrand, to the east of and almost parallel with the railway to Moss. The
electricity for the tramways is derived from the {[lllli(';])ill (Coal) Electric Works, but 1t is
ha-h(‘\r(.‘(ll that tr-l‘w supply ‘Wlll soon be obtained by water power by the municipality. The
Holmenkollen Tramway Company, like most other industrial establishments outside the town
boundary, derive their power from the Kykkelsrud Falls on the River Glommen by means
of overhead (‘z_l])l(‘H. A concession was z‘-’;ll'a”[l‘l[ i]l 1913 to construct and work a private
electric tram line from Kristiania to Ljan on the outskirts of the capital.
437304—18——4
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26 C.B. 1261—NORWAY: COAST REPORT.—PART II., SECTION 1.—jUNE 1917,

By W/T.

There is a W/T station at Ovresaeter, about 4 miles norih of the city.
opened for work in 1916. The station is reported to be situated in a very
is unguarded. The station is on the Marconi principle, but it iz also fi '
Telefunken installation.

The station was
7 lonely spot, and
tted into a short range

NAVAL DETAILS.

The headquarters of the First Naval District and the nav
Karljohansvaern, for description of which see page 30.

There is no actual building called the Admiralty, but the Admiralty offices are <itat
in the building assigned to the Ministry of Defense, which is to the B. of ALk ﬁl] ﬂI‘LT:Jl-uaL(\(I
and just south of the Norges hank. F o T AREIShus Kortress,

The King is Commander-in-Chiel of the Army and Navvy.

The Defense Department, which was established by Act of Storthing of 18
hends the War and Navy Departments (Armee-og-Marinestyrelsen). At jfs 10 ) 39, compre-
of State (Statsrad). L 15 head is a Minister

At the head of the Navy Department is a Vice-Admiral (styled “Co
who has genti:l'al di_re_ctionf o’i' al}] the business of the department, g
supervision the training of the fleet, manecuvres, discipline, ; : :
command. To assist him he has a personal staff of (.‘11(;1 Immn?;?dgﬁif ﬁ']){)ll’ft-ment of officers in

The general business connected with naval administration iq(} 0311-1 ‘,md one kaptein.
and second sections (Iste og 2den Afdelingen) of the Navv De pel ormed by the first
Kommandir. ¥ epartment, each under a

The General Staff (Admiralstaben), under a Rear-Admip
kaptein, one kaptein, and two lieutenants.

The Commissariat, Ordnance, Tcrpedo, Works,
Navy have their head offices, stores, workshops, &e.
page 31).

al station is at Horten and

anding Admiral’),
but has under his special

al, consists of one kommandér-
and Hydrographic De

, in the Royal Docl Partment of thee

vird at Horten (see
MILITARY DETAILS,

It has been extremely difficult recently to ohtain information with e
of Kristiania, but it is understood that very little iinprovement ]n,‘]t]‘(i?]wct to the defenses
past two years. An officer of the Coast Artillery, stationed at Dréh hl_ fsen place during the
all practical purposes there has been no change in the defenses for ﬂa\\ stated in 1916 that for
Between 1892 and 1895, 55,0007, was expended on impi-ovi (;mlpﬂgt two years.
one of the chief additions being the howitzer hattery on Haag hg the defenses of Drobalk,
In 1897 the Army Department had in hand the sum 0?7‘.
Akershus site at Kristiania, and of this 24,000/, went to pm‘f-h.
properties, &c., 2‘,21,0(}()2. for gulns nlnd ammunition (probahly f,
for ammunition for guns already mounted, mavazines T@ioht: ! :
submarine defense material, and the Inying—u:p hnﬁ)n;n:l?]%Ilﬂgi]l]—l)g HIlﬁmunt.m.n at Husvik,
voted for completing an unnamed battery (probably Kopaas batt e - addition 2,5000. was
were required for a Q.F. gun magazine, and purchasing night ‘.L‘iﬂ'(ll'\"), and other smaller SUmMs
Probably all the defenses, with the exception of K(Tp:mtj })‘-1‘1'{“‘3{.\, &e. _
defense works, had been completed by 1897, since when o ]” and a portion of the land
10 large sums have heen voted

3,500L. from the

ase the Sejerstein i
lerstein and Hysvik
for Knpa._as battery, and 2?1;8(;}’\

sale of the

except for maintenance.

In the spring of 1914 the Storthing voted g sum of 177 7~ 5
Kristiania Fjotd; this sum included a vote made in 1912 j{('.“SZ'. for defensive works in
district, a sum which at the time was not expendod. A - fortifications in the Horten
grant of 541,666/ was made towards the defense of tl}i*vu.& Teport in 1915 states that a
the 1914 vote, but at the same time appears to show e (“1 1}_1f'zL, this sum probably ineluded
their defenses.  Nothing is, however, known of any chanees esire of the Norwegians fo mprove
There are no defenses in the immediate vicinity O?iﬁ Fle .
some miles down the fjord at Drébak (see page 13), "[‘fmﬁhm.ul."}13fr1']1‘m‘ Che coast defenses lie
(sce page 29), and are described under those headings, g, 5 407 d (see page 36), and Avelvik
with the coast defenses. o narme defenses are also comhined

LAND DEFENSES.
(See Plate 6.)

The Iand defenses on the [£. shore of Kristiania Fjor ey . .
.__ll1c land defenses on the [ ; hm;l f K stiania Fjord wera mtended, according to their
original plan, first to prevent inroads from Sweden, and secondly: 45 wrsvent landines
£ oy o o ot 1 ) prevent landings on the
coast between Soon and Fredrikshald. Two separate lines of works called the Tnderior and
Lterior Lines, were accordingly commenced in 1900. ‘ ‘
faterior Line. _ .
This Line which stretches from Fredriksten (Fredrikshald) through Orje and Urskoe to
Kongsvinger, was originally intended to consist of permanent works mountine "1111: of
! g gun

medium calibre at the four places named. They had, however, not progressed very far whe;
{ v 1 1
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COAST FROM DRAMMENS FJORD TO HORTEN.
7 (Admiralty Charts 1974 and 2330.)

To the westward of the entrance to Dramumens IFjord is Sandesogns Fjord which runs
inland about 5 miles in a N. W. direction. There is no port of any importance in this bay, but
the railway from Drammen to the south strikes the coast at its head, and follows it close to the
water's edge as far south as Mulevik.

Holmestrand. (Admiralty Chari 3159.)

Holmestrand is a small town with about 2,300 imhabitants, and is situated just north of
Horten at the foot of a steep cliff. ]

There are two harbors, of which the outer is available for ships of any draught. The
depth of water in the inner harbor is 20 feet, and there is no rise and fall of tide. The railway
quay is 120 feet long, and there is a'steamer quay 216 feet in length; other quavs have a total
length of 700 feet, and the depth of water alongside is from 19 to 21 ‘fent.. Thq Cugtom House
Quay (Toldbodbryggen) is being reconstructed with stone, and when finished it will be about
120 feet long, with up to 24 feet alongside. There is a brisk trade in timber.

Clommunications.

Holmestrand has comununication by rail (see Map 1) with Kristiania (53 miles), vid Drammen
(20 miles), and southwards with Skien (73 miles), »7d Larvik (45 miles); there is also a railway
to Bidsfoss (17 miles) at the south end of Lake Ekern, wherg' th ere are railway cm_'riage works.
and to Vittingfoss (19 miles); the junction for these two lines is at Hoff (12 miles). There
is road communication to Drammen along the coast, and southwards to Horten, about 6 miles:
also a good road leads westward, »id Hillestad to the Lagan Valley and Kongsberg. The
town is situated on the main coastal telegraph and telephone route.

HORTEN AND KARLJOHANSVAERN.

(See Chart 2 and Admiralty Chart 3159.)

Horten, situated on the W. shore of Kristiania Fiord, about 30 miles from the open sea, is
a town of 10,000 inhabitants. It is of no commercial importance, and is only mentioned on
account of its proximity to Karljohansvaern, where the chief naval station of Norway is
hltualt((\filrlit_:hnnsvuern, with its spacious harbor, which is enclosed by Horten Spit on the E.
side and by the islands of Lovo, Mellemd, Ostd, and Vealds on the N. side, is situated just
N. of Horten. The naval establishment lies on the inner side of the Spit. The entranceto
the harbor, which lies between the third and last of the above-named islands, does not admit
the largest vessels. Inside, however, there is ample accommodation for all vessels. _Thpre is
also an entrance for small eraft between Moringen and Vealés; while very narrow, intricate,
and shallow passages are to be found between the other above-mentioned islands. :

A Special Committee reported in 1905 that 22,000/ would be required for dredging the
harbor to the required depth, but no portion of this sum has yet been voted. _ .

For several years past about 600/ has been the annual sum expended on dredging. It is
believed that Vealésgabet has been deepened to 7% or 8 metres, so that the largest Norwegian
war vessel may enter,

A canal has been cut at the root end of Horten Spit from the fjord to the harbor, for the
purpose of causing a change of water in the latter. It is understood that torpedo boats cannot
malke use of this canal. . ; .

The total length of quayage at Karljohansvaern is 1,460 feet: the depth alongside varies
from 10 feet to 21 feet.

NAVAL DETAILS.

Karljohansvaern is the headquarters of the principal (1st) Naval District. and, besides
being the chief Naval Station of l\’m'\\'ny.‘m the (_mly one where repairs to .s]np:«‘ can be effected
in a Government yard. The Stntu_msvlwi, or oflicer L'(Jl.ll]]']tlll(liilg the station, is a }xul_nm:m(l('n‘
(pnsl-c-nptuin), and has on his stafl two nt!mr naval officers. In zul(h{lfm to his (‘hstm-t duties
he has the command of n!]‘thp naval establishments. including the forlrfu-utpna of Horten, ang
in part, the dockyard. The laying-up harbor at Melsomvik and the 1st Signalling Comy
likewise come under his ()l’tlm's: By -

The naval establishments include the Dockyard, the Naval Barracks, residences for officer
and officials, the War College for officers, schools for petty officers, the Naval Hospital, an th:\
Observatory. . i ) _ '

In its present unprotected state Karlsjohansvaern is practically valueless in woy
The advisability of pll'nvulm_g new defenses, or removing the station to another
now under consideration. Until a decision is come to, Yhtllo money is likelv to be
mding the old or in constructing new buildings, &e., at Horten.
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HORTEN AND KARLJOHANSVAERN.—THE ROYAL DOCKYARD" 31

The Special Committee which assembled in 1906 to consider the question has recently
reported in favor of one of the two following plans, the choice being left to the Government:

(1) To re-fortify Karljohansvaern at a cost of 540,0001.; .
(2) To abolish Karljohansvaern, and to establish a new naval station at Tromdsund,
north of Arendal, at a cost of 440,000l., and to erect defenses there at a cost of

410,0001.

The Defense Law, passed in the Storthing in 1912, provided for an expenditure of 38,8891
on the naval station in Kr_istmnm FJO]‘(], \_vluch prcs}unnbly ru‘f_e_rmd to Ht}rt_cn, 1)1_1t as qlre:mdy
stated there has been consulc_mhle discussion as to the zulws.n.blhty of retaining this station for
the use of the fleet. According to the opinion of experts, in 1914 the Naval Yard itsell was
considered to be well suited as the headquarters of the fleet, and as principal building and repair-
ing base; it was as well equipped as could be expected in view of the money allotted for its
upkeep, but it lacked suitable defenses.  In the same year the sum of 122,222]. was allotted to a
naval station in the Tonsberg district, so it may be assumed that in time to come the main<base
will be allocated elsewhere than at Horten; meanwhile money is to be spent to keep the
Karljohansvaern yard in a suitable state for present roquirements, and in April 1916, a Fropo_sal
was laid before the Storthing for a secret grant of 33,472 for various extensions and modernising
operations connected with the Karljohansvaern Naval Station, which points to the desire for
at least a temporary retention of the site.

THE ROYAL DOCKYARD.

The dockyard is under the superintendence of the Vaerfts-director, formerly an officer in

" the navy, who holds the relative rank of kommandér. In regard to the working and financial

management of the yard, he is directly under the Navy Department: in military matters he
is subordinate to the Stationschef.

The four departments of the dockyard are:—
1. Engineering (Detli\[(‘.knnisk(_‘, Vaerksted).
2. Constructor’s (Skibsbyggeriet).
3. Bookkeeping (Bogholderiet).
4. Rigger’s (Ekvipagen og Takkelvaesenct).

The following departments of the Navy Department have their head offices, stores, and

workshops, &e., in the dockyard :—

1. Commissariat (Hovedintendatur). ) .

2. Ordnance (Artilleri). The director is a kaptein. The Laboratory and Ordnance
workshop are under a kaptein. The Chief of Ordnance (Kanon Kontrollor) is a
kaptein.

3. Torpedo "(Minevaesen).  Director—a kommandorkaptein; assistants—two  kapteins
and one engineer. _

Since the mine defenses were transfeerrd to the Coast Artillery, this depart-
ment has charge of the locomotive torpedoes only, including the batteries at
Oscarsborg and Bergen, and mines carried on board ship. It also has charge of
all electrical instalments, both afloat and ashore.

4, Works (Bygningsvaesen).

5. Ilydrographic (Navigationsvaesen). In charge—a kommanddrkaptein; assistants-—a

kaptein and 1st lieut.

The dockyard, the development of which has for some years remained stationary, is only
apable of building, engining, and boilering torpedo boats, and execcuting repairs to larger
vessels. The extent of the site, on the other hand, would permit of greatly increased activity.
With the exception ol building- large ships, all work required y the navy is executed here,
and the plant is presumably capable of meeting normal demands for alterations and repairs.

The destroyer “Garm” was built at this yard in 1913, and in the 1914-15 Iistimates
money was votel towards the fitting out of the Horten Dockyard for the construction of
submarines, though so far as is known no steps have yvet been made to lay any down.

The number of workmen employed in 1911 was 600.

Improvemendis.

In September 1914 work had commenced on a quay for submarines and torpedo boats,
also an accumulator house and an experimental laboratory. 16,667[. was voted in the 1913-14
Estimates for new machines, and other improvements to the torpedo workshop, and new

machines and tools for the dockyard shops were also to be supplied.

Lifting Appliances.

Three pairs of sheers, the largest being up to 30 tons, are mounted on the quays. A
floating erane of 200 tons llf_{-mg (r-z‘!.;_m-('.lt-y was provided in 1910, and on the same huall there 13
a smaller crane with a capacity of 25 tons. .
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Docks.

The Government Dock is 305 feet long on hott i i
H. W. O. 5., and 20 feet 4 inches deep over_gsi.ll, H. W(.J%,. go f’.%%te tllorllr;chgstlde AU mupEne
can be accommodated. Money was voted in the 1914 P i o oglan. syarship

afford more room for workmen, and consis ~15 Bstimates for altering the dock to

S ’ : ted princi 5 : :
dock; it is believed that this has now been con}l)pletégéuy'rrhoi igcihgglrllsﬁél u(;fe(%}llgyﬂglor of ﬁe
¥ mercantile

vessels under exceptional circumstances only.

Building Slips.

There are four building slips for torpedo boats or destroyers

It was reported in 1911 that a new slip was to be constructed for which "
a sum o

had been appropriated. 2,805L.

Water Supply.

The water supply is from

a reservoir on the hi i
T he hill to the west of and mmediately opposite

Coal.

It is understood that a considerable quantity of

i v of coal ,
kept at Horten. Vessels of 21 feet draught can coal a]o}lglslfdg Iﬁﬁfrt{ (i,ff the GOY{ermnent, 18
board two hulks in the harbor, which are fitted with st Tort. Coal is stored on

aoulinig point on the N. W, sideitt the yizd, and it tus N.S‘ffa:; (lw(i)?illllis a éxglso in] sheds at the
. Kyard.

Various Shops, &c.
The situation of the various shops, &c., is shown on the plan below

Royal Dockyard at Karljohansvaern.

Approzimate Seale,

50 0 aveinusyan

Reference.

Boat shed. ll.f—f('h-.n-ls_ )

Torpedo boat store. J.—Dockyard entrane R

(Inu{. K.—Joiners’ shop_l e Q:g};‘%(‘:hlllu‘(' shop,

Torpedo testing station. L.~——Camber. S-**-\;llrrg: shop.

Wood store. \l -Boats. ’l‘-"‘liiHﬂ'i}; i

Torpedo store. N .- Building slip. "'"l"'\:ol'!ﬁi'-m""

Submarine safety tank, O.—Repairing slip. V-""U”[)pm-ﬂ- "'1.""}-
—Signal station, P.—Oflices. W.—Dock SmIth’s shop.

Y.—( anal.
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Machinery and Tools.

The machine and erecting shops were recently supplied with modern electrically-driven
machines. The erecting shop has two cranes of 12 and 6 tons capacity re&(‘.lpectively. In addition
to repairs the boilers and machinery for torpedo boats built in the yard are made here.

Power Station. _

The power station contains two machines, but a third was to be installed which will admit
of the yard being electrically lit.

This has probably now been completed.

Whitehead Torpedo Store.

The Whitehead torpedo store (210 feet by 45 feet by 20 feet) which is situated in the
northern part of the dockyard, just south of Old Battery A., consists of a workshop, offices,
and storeroom. The air compressor is in a small building close by. When visited in 1910
the building had been extended 40 feet; upwards of 180 torpedoes, mostly 45-cm., were seen,
belonging chiefly to the torpedo boats stationed here. The total value of the stores is about
10,0000. (Estimates, 1904). There ave rail tracks to the torpedo sheds and quay.

A new building was seen in 1910 at the north end of the yard immediately in rear of the
torpedo store.

Torpedo Boat Sheds and Store.

Of the two torpedo hoat sheds, one can accommodate 22, and the other 4, boats. All can
be launched simultaneously. With the exception of coal, which is kept stored in bags, and
provisions, the stores that are not actually in the boats are kept in lofts overhead. Provisions
are kept ready for each boat in another storehouse. Boats that cannot be accommodated in
the torpedo sheds, are hauled up during the winter in other parts of the yard, or remain in the
water. In 1905, 1,400l. was spent in repairs to the slips, of which one was extended in 1909
to take two more boats.

Torpedo Testing Station.

A new testing station was erected in 1907 on the quay adjoining the store; torpedoes are
fired into the harbor.
Mine Store.

As far as is known, there is no proper mine depdt in the dockyard. Only a small reserved
stock is kept on the upper floor of one of the large storehouses.

Magazines. :
There are four modern magazines on Mellemd and an explosive store on Osté.

Gun and Small Arms Store.

In the gun store are kept the light guns taken out of the ships during winter. The small
arms store exists for the same purpose. Only small repairs to guns and mountings can be
executed.

Tank.
A tank was erected in 1910 for exercising the crews of submarines in escaping from the
conning tower in case of accident. Tt is situated in rear of the long torpedo boat store.
Drill Battery.
_The hulk *“‘Kong Sverre” is berthed alongside the yard; in addition to providing accommo-
dation for consecripts the hulk is fitted up as a drill battery. There are 75, 65, and 57 mm.
uns as well as smaller guns and loaders. The gymnasium, situated outside the yard, is also

fitted up as a drill battery, and contains three guns fitted with swinging targets, and a fourth
gun fitted with an aiming tube.

COMMUNICATIONS.
By Railway.

_ Horten iswsi.tuat-ed at the terminus of a branch line, which joins the coast railway from
Kristiania to Skien, at Skoppum (4} miles). The railway station is at the south end of the
town, and the railway follows the coast for 2 miles before branching inland.

By Road.

Two main roads leave Hm't,e!;, one northwards along the coast to Nykirke, the other south
along the coast through Borre to Toénsherg.
By Telegraph and Telephone.

The coastal telephone lines pass through Horten, and there is also telegraphic communi-
cation with Tonsberg and Holmestrand.

By W/T. ) o
There is an instructional W/T station in the dockyard.
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MILITARY DETAILS,

COAST DEFENSES.

The coast defenses of Karljohansvaern are ant;

C arl) are antiquated : ;
was appointed to draw up a scheme of defense in 19108 ﬁﬂt‘]?l? tc'mnll :
though it is believed that nothing has yet been done to imr = result of their report is unknown
ine O{}IY ML, guns; prove the present armaments, which

he existing batteries are only armed witl ] h A
Thi batéerios are briefly as follows:— e SHs.
A on Chart 2.—Small earthwork at N.W. cornar
sifia -1 corner of Dockyqrd
g on giha.rt 22——1% similar work. inside t
on Chart 2.—A 2-gun (9-inch M.LR.) hat
b o Ol o A o & S v) battery at N, eng o A P
- ((;Ir: 01112111“ 2 _Ll) ‘;tt;etlh 1())f 3 .L\‘I.L. guns midway between %f[..HPHGn Spit, (Méringen).
A oot attery of two 9-inch M1, guns oglilﬂ%eg ﬂ.?d the "‘l‘"mL
F on Chart 2—TFort ‘N : s LY Raan e mupith
e orwegian Lion (Norskelgve) o v
There were no signs of works A and B at t
assumed that the works enumerated undey thi
perhfiral)ls, of a f_ew g!;ns retaied for saluting pu
e questio i i i -
Horten \\(}as un(ﬁalf) c:)rliglilcllgxl'g%ignvgelglgl-l% estimates for fortifications gt
Femn 3, BheyAnes dor tho Sresent 2; 1t was d_eculed, however tla _the_ naval station at
st s s g Tl Bt ,das 11‘; was considered to be of o 1at this matter should
ens e L nd personnel required by greater importance for the
neu rAa y an_tt or ¢ efcl_ldmg the west coast, Yy the fleet for upholding N o
. : T A : ) orway’s
e inOIx\r}II::;f 1‘3@1 ?ipilzloi;lﬁ?cht{?ncggsziﬁlg:h(‘a question of the defenses of t}; . ) g
mended, to be allotted as follows‘:£35510%loe e hout 55,0001 on defen s Locality issued its
remainder on Ténsberg, e 08 WOtk ag Basts, 37 OO?VO s Was recoro-
There are altogether 21 S.B., ML, guns used for sl ! . on I‘[Ortell, and the
in

In 1916 it was reported that there were no defenses o ipurPOSGS.

asto Island.

ynadequate. A committee

v armament, 7 small M. L.
he Dockyard,

calés Tsland, small M.L.

4 VIsit in April 1919
no longer exist, w

he time of
s heading
rposes,

12, and it may be
1th the excepfion,

LAND DEFENSES.

A vistoor in 1007 e mghave rocen F
T ) ormed that the gy i e BT
Th,elpoflftmn lfIszud to be of cons o oxtonent included i 1oynd dorm, %f gy
uished from Horten, surrounded by v e o
dora ’ : -4 guns.
%{nowledge of any other work, ¥ & entanglcment, but no guns g bat_te_ly o tin:
: i ot g re vis i
No v o‘f_‘? for ltl'lle?c delenses has appeared in the est; ey
are those originally intended for the new-dis g I =
if this is the case, no fresh vote woyld be req ur'[1 'miﬂed orks on the ¢
Quite distinct from the above gro thcﬂw1 “'31(’. 1
west shore of Kristiania fjord, situated (t s st g
Horten. T h(;*-..Y were constructed 0t
for light mobile guns, which ar

conjectured

tl :
o 6ast shore of ¢ at the guns

he fjord, and,

ction wit}, the 1

about 190 tf) ig‘gﬂ(‘-d) n Falkensten Fore and defenses on the

102, and are »y st, a few miles fp
e only mounted ip war tim:f Probably merely prepared posi tig}?;

SEAPLANE STATION.

There is a seaplane station situgt
& : - ed on th . .
May 1017, there were six ! e north side of Hor :
]I~1]:3usingg s]m(ls,f‘q('e the sea, and '*“igillllfllc&]r]lle;é 1}::1111; 2(_) more we;'eﬂl?‘l'gfe’gsigltdfﬁftff the DD(‘-kyar‘d,
to the station. s are laid down, There is g smalﬁ'f ;Jlli?c ycmi;. e
‘ctory attached

COAST OF TONSBERG FIORD.

The coast to the south of Horten is peculiarly free from natyr 1
as the small town of Vallo, which stands on a };['anllt()l"y‘-G IU_iﬂ 4
only 3} miles from Ténsberg, with which town it communicates ])Y}IIes f“['“m!' south.
for the petroleum refineries which form the principal in(lnst.[-\; ‘.:Vrload: and it is of j;
a mass of islands as far south as the entrance to the Tiillsl)oi-g 'h"m.(.] o the south of v
are the largest. From Traelen, the bay west of Valls, a canal hq of which Notters and Tisme
21 feet draught into the south-eastern basin of Toénshere ]lm‘i)()r“ﬁ been d""‘lf—.’_'(“l for veqq-(\l\m”
the mainland. Vraengen, the sound between Tiomé aTu,i N()it’ Vg Separating Not.te[.-(.', f5 of
which lies amongst the islands, with Tonsberg fjord “er0, connects the Smu]@'ﬂ:::gl

, and hag g

. : S anchorage gf «

it is very narrow and crooked, and there is a strong current, A I;:’ 8¢ at several places but
: Ty commun; =

R Inicates bety

. ‘tween

bstruction g far south

Valls is
nportance
allo there is
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the islands near the western entrance, and a telegraph cable crosses the strait from close to
Tuten lighthouse in Notterd to Titmé. There is telephonic communication between these
islands and the mainland, and there is a commercial W/T station, situated in the southern

part of Tiémd, on Thoraas hill.

TONSBERG.

(See Chart 2 and Admaralty Charts 3158, 3159.)

The port of Tonsherg is situated at the inner end of Tonsberg Fjord, which extends about
14 miles inland, and is separated from the Kristiana Fjord by the islands of Tiomo and Nétters.
The southern part of the fjord is about 2 miles wide, studded with numerous islands, rocks
and shoals, which render its navigation difficult, especially for large ships. Approaches to the
Ténsberg Ijord may be made either through Téndegabet, the channel westward of Olsskier, or
through Tiomé Kilm; the latter is the most usual route, the former being too narrow and
dangerous for the easy access of large ships.

The northern lights of the basin which forms Ténsberg harbour are very shallow, and on
the south side shoals extend 2 cables north and north-east from Danholm.

The south-eastern basin of the harbour is also shallow, but a channel, known as the Steens
canal, has been dredged to 21 feet through which vessels may approach Tonsberg direct from
the Kristiania Fjord, between Notterd and the mainland.

Small vessels of not more than 7 feet draught may pass through the Oslebak channel, on
the east side of the Island of Veierland in the fjord, but this passage is very narrow and
intricate. There are a considerable number of anchorages in the fjord, all of which are
deseribed in the Pilot. On the east side of the main islands, Sandd sund is a channel through
the “Skiivgard” for vessels drawing not more than 16 feet of water, and Rysse sund may also
be used by vessels of moderate draught; there are also several approaches to these channels
throuch the outer rocks, all of which are described in the Pilot.

THE COMMERCIAL PORT.

The port is available for ships of large size, though only those ol moderate dmughg (‘ti]ln

larg 5 R ; sase of thie

approach the quays. Of late years it has been chiefly known as the lleanlqtlaltit_l?i 0b 1 1;

Norwegian whaling and sealing fleet, which consists of about 50 vessels, one third being
steamers.

Quayage. :
The total length of quayage is about 2,000 feet with a depth alongside of from 16 feet to
20 feet.

Shipbuilding Capabilities.

The “Kaldnaes Patent Slip” Company owns a shipbuilding yard at Tonsberg. An
auxiliary fuel oil steamer for the Norwegian Government has recently been launched by this
firm, which had total orders in 1916 for five vessels, the largest of which was to be of 550 tons
dead weight. In 1916, it was reported that the “Kaldnaes” Company had increased its
capital for the purpose of building a large new dock, which is said to have some connection
with the new fortification of the Kristiama IFjord.

A large new shipyard was reported in 1916 to have been established at Tonsberg in
Jarlsé (? Gaaso) Island, where for many years there have existed smaller yards for sailing
ships. It is stated that the new vard will be able to build steamers of upwards of 6,000 tons
and that the company will commence with a capital of one million kroner. An arrangement,
has been made with the “Fredrikstad Mekaniske Verksted” to supply all the engines and
boilers required by the new yard.

Repairing Facilities.

Small repairs to hull or machinery can he carried out by the firms of “Kaldnaes,” and
“Rovens Vaerft” on Husd: there is also a small repairing yard at Valls for quite small
vessels.
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Patent Slips.
The ‘‘Kaldnaes Mekaniske Verksted
g . 3 ] owns a pate ip whi .
-841?19 se?:;gﬁ }J(}ngt-il. G]t:}r; conne? Gensiin STip tltljere 112 Sahgi({‘ hl?_h can take vessels up to
Smgu? cach of 5 ong ] not greater than 100 font The v 1Ore slip wln’ch can take three
p ¢ use of whaling vessels and such craft, not mo%glﬁl : aggﬁ% oy Ty 2
) an 90 feet long.
.Coal and Coaling Facilities. i

In 1913, coal imports to the
2; t > amount of 20 50
1,000 tons is usually kept in stock V 200 tons were hroy Tons
there is a depth of Wﬂ-tGII‘)Of 16 fect. s usually coal alongSidOgglte tfooaﬁf;i?h\?llg wf A}I)mltt
. > C 2 wharf wher

Trade and Shipping.

The principal exports are pi i
Hislos b g—:lmp, a11)1d Sa}%)-m tlsll qilé;l %nté ’?g?;&;; etill, _i_md guano, and Imports 2 .
the port in the foreign trade. A,ccordiﬂ“‘ tosgﬁétlfqi? fegregate tonnage %?]378{]3387“1]1;2?{‘[ = t( ﬂoal],
g g 074 tons, enterec

f Toénsber W & L
ot Lénsberg owned 237,000 tons of steam tonnace aI;rlegilg%[}(r)e:;ItaS Register for 1912, the port
=] ) 0 By d14, Y

ns of sailing vessels.
THE TOWN,

The town is beautifully sit i
is the oldest town in Norwgy a;(ﬁ?rgsat e

T end of the g e
Kingdom. In 1915 the population w Onsherg F; ord, facing S. W. It

er 1 1
, : i CODSldel‘&ble lmpo ar o i b

By Sea. COMMUN ICATIONS,

There i ily ¢ icat :
ere is daily communication with Kristiania an( the co
- a .
By Railway. (See Map 1) st ports by steamer.
Toénsberg is situated o . :
There is also a branch mil\ga?l?ii?;dcﬁqﬁt ling from Rristianjg ( :
end of Lake Ekern with its railway Cal‘ri:;o-gsf‘?&](?‘o miles) tq Eid:}oglﬂ(egsg to Skien (55 miles).
S 'Ks. S8 50 miles), at the south
By Road. >
Two main roads actually leaye the town, ¢
;. Ohe

branches, the southern runni t

” Nine to = 0 the eg .

strand. The other main 1‘011(1000111\1;?11:19 and the northern f;ﬁ?vfl'ld Where it splits 4 into two

from Larvik to Drammen. 1ates in & N. W (lil'cct‘i\t;r?g thle o ﬁne to%&asﬂaal‘d*
With the mg; L

main road running

By Telegraph and Telephone,
Ténsberg is a main center
direct with Kristiania. There ?Sf E;c coastal t_elegraph and
station on Tidmo, and with several n}munmamon by teloes telephone system. -
Fjord. There is telephonic ¢ Ol the outlying” ig] Tl aph ‘anq telephons communicating
Ommunicatjoy only tanI?J]&?( S at the cntlap 0ne with the W/T
A idsfogg. ‘ance to the Kristiania

MILITARY DETAILS,

COAST DEFENggg.

(.SEG OI‘-QT‘t 2 }

Tonsberg Fjord was fortifie )
open to attack than Horten. L’ghi; 1;(1)(‘:1{ years g
A committee appointed to (‘Ongitic(;}]ses W
mended, in May 1913, a sum of 163 Ooozth
known whether any further steps have bee
a grant was made in 1914 of 144 4447, e

g0 in ¢
2 T'del‘ to . .
ere Provid
e fluest(iggl]())lf tte};l about, (138%)8})5150 for the Meet less
to he de S
APproprigt enses of this .

o ated fop +1.- nis locg, A
. D\\e":llrtflken as ng detr?ﬁ fIO NS purpoge 0‘1' ]ﬂlzty recom-
A permanent garrison now mang the oy 3 ?11'3 Ty Sbepgf dsflzwe appeared ,(\\u it 18 ?Ot

: 0. MRata sve &k i guns of efe TP eXceepting that
of six mo.ntl'ls._ .I'huc m(,“alto%ethm. 14 £5id o thi_l forts g, d SGTHSQS_ pting
of some of which are on Nétters, byt non 1S in th ons] Ves continuoyg) 7 for ;
chased in 1901 for running trips to Tons PErmaney ¢ moﬁeig 1( efense m.mj or a period
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. heru 1 Y tl iti
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open. On the wharf close to the magazine is a small crane. A telephone cable leaves the
islland just north of these buildings and is landed on the shore opposite immediately north of
Tinvik.

On the north-west shore, near the northern extremity of the island, there are six buildings,
the northernmost of which has the appearance of a magazine; the next one is a dynamite
store, and the third has the appearance of a magazine. The fourth and fifth are two-storied

and appear to be used as storehouses and coal stores. The southernmost building also appears
to be a coal store. A water tank is secured close to the dynamite store and on the wharf isa

small crane. ,

On the west side of the island, a short distance north of battery No. XVIII. and close to
the water edge, are two small buildings; one is apparently an engine house and has a pipe
running down to the water, the other is almost hidden behind a rock and is prot-ected_by wire
entanglements.

Close to the water's edge and a short distance west of the southern extremity of the island
is an entrance into the rock, also protected by wire enganglements.

All the gun positions are surrounded by wire entanglements, as also are the magazines at

the north end of the island.

No. XVI on Chart 2. :
The guns are mounted independently near the S. end of the island. Two 2l-cm. guns
are mounted on the summit of two peaks about 120 feet above the sea level.
Slightly northward of, and a little higher than, the westernmost of these two guns, is a

third, judged to be a 15-cm. .
On a third peak to the 1., and about 80 feet above the sea level, is another (apparently)

15-cm. gun. ) _
ere seen in 1907 they were all housed in, so that the caliber of the two

When the guns w !
amaller gins mn%r have been misjudged. Two 21-cm. guns, however, are known to be mounted
S = o

here.
The heavy armament on Haa Island consists of—
2—921-cm. (82-inch) guns.
2 (1) 15-cm. (5'9-inch) guns.

Nos. XVII and XVIII on Chart 2.

On each side of the island, in the positions m
mounted about 30 or 40 feet above the sea level for the protec

The light armament on Haa Tsland consists of:—
4—57 mm. (6-pdr.) Q. F. guns.

arked on the chart, two light Q. F. guns are
tion of the minefields.

SUNDSAAS SITE.

No. XIX on Chart 2.
This battery has been constructed on the high ground at Sundsaas, on the western shore

fjord. . ; :
of thrf\‘rjo guns at the summit of Sundsaas were clearly seen against the sky-line from the north-
ward in July 1913, and appeared to be of at least 15-em. caliber.
An altc:rnat.ive earlier report of the possible armament has been stated as—
2—12-¢m. (4'7-inch) Q. F. guns.
4—65-mm. (10-pdr.) Q. F. guns.

There is a magazine and some houses used as barracks on Sundsaas.

SUBMARINE DEFENSES.

There are two minefields, one on each side of Haa Island, for which the observation station
is on Haa Island.

The firing station is on Haaoholm, and is surrounded with wire entanglement.

In July, 1913, a mining launch was observed weighing cylindrical mines, which had evi-
dently been some time in the water, in the position marked on chart 2, “Probable Minefield ™’
to the westward of Haa Island. Altogether three mining launches were seen, two of which
were alongside the mine store on the N. K. shore of the island.

In 1914, the (_-mmmmdant of Ténsherg forts issued an announcement to the effect that
mines had been laid at Vraengen, in the strait between Notterd and Tioms, the guard ships
for which were stationed at Buerstad and Burstangen, and during the war a further announce-
ment was made warning ships of the presence of a minefield at Vraengen.

There is also believed to be a minefield between Husd and the mainland to protect the
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SEARCHLIGHTS.

There are known to be searchligchts on Haa Island, but their number. and position is un-
known.

BARRACKS.

Five buildings, erected about ten years ago, are situated on Haa Island for t}

e accommo-
dation of 20 officers, 50 N. C. O’s, and 350 men.

GARRISON.

The war garrison of the Ténsberg defenses is believed to consist of the officers and men
above-mentioned with the addition of a mining section. '

Melsomyvik. (See Chart 2 and Plate 7.)

Situated about 5 miles south of Ténsberg, and on the west side of the fjord, is the small
bay known as Melsomvik, on which is situated the naval laying-up harbor of that I;EIITIE'
The locality is t-h_lckiy w_oogled. ﬂIt 1sfa ca,lIl‘mg place for the Tonsberg—Tioms stoamers.
otherwise communication is by railway from Ténshere to Stokke, wh ) 5,
1% miles b}" road. 5 = ence Melsomvik 1s about

A certain amount of coal used to be stored here, in addition t .

: , o that ke ;
off the yard. A landslide occurred here, however, in November 1912 L:r?gtz:tfl tl]l:lllis. 11]1100}(3({
visit in July 1913 no coal could be seen. Turther up the fjord on the west side o )og't llKe v
there was a large heap of coal, containing some 3,000 or 4,000 tons, which lead e s
that the depdt has been shifted. 5 I leads one to assume

In the yard there are some boat sheds, a torpedo store .

: : ) and v : .
which has been converted into a small machine shop with some latﬁ%gm:: S)fqﬁlll'eletmeli" oo

There are two small cranes on the wharf, » & planing machine, &e.

The water supply is from a reservoir on the hill, west of the v
by telephone. 3y

To the south of the yard there are five buildines which

: hich hav
or mine stores. They are all connected by rails \'\-’it%.l the wllu*l:;}\

About a third of a mile to the south of the rard 3
probably intended for mine stores. yard, and close to the w

Plate 7 gives a view of the laying-up
south of the yard; at the time the photos w
but have since been completed.

This establishment is under g naval officer T .
commissariat branch under him. ollicer of Kaptein

It was once the intention to make Melsome:l- ; ‘
time, but, owing to the narrowness of \tho, g:;’l;'ff}lé{‘ thcr C}nef naval station of Norway in war
been abandoned. ¢ up Tonsherg Fjord, this idea has probably

In 1914, a vote of 122,229, was made tow
Tonsberg district, and a further grant w

ard, which is connected up
e the appearance of magazines

ater are two buildings,

harbor and of the tw

ere taken (1912) the ]0 buildings, a third of a mile

atter were under construection,

ank, with two officers of the

: d: o m:'uleai:ldl%l}% gst‘uhlishmm_ll{(.;f a naval station in the
vik, but there is nothing further to ghow that this b or the requisitioning of land at Melsom-
mwal'stutniu‘l ‘(})]1 la}‘l({]l;'f? Sf:;ﬂ_}(lj except that g ‘l:urt.i\é; lg}iaéliilll's 11)((:011 specially sclected as a new
to build a harbo1 Le1 .101' tler accommodation of men-gfy 1916 stated that it was proposed
had'bevn made towal ¢ Construction. [t ig believe( {ﬂ \\:m, t-hough at the time no progress
stationed at Melsomvik. t that a coast defense gunboat is usually

COAST FROM TONSBERG FIORD TO SANDEFJORD.

(See Chart 2 qnq Admiralty Char 3158.)

To the westward of the entrance g enakas :
insulas, down each of whiclh 1 nsherg Tjord, the coast line is ¢
long peninsulas, ¢h run roads st line is cong

: o M ord . s rox e picuous by two
two peninsulas 1S Midtfjord, which extends nearly ’3111;?:1111(‘:1;“10“1 at the head. ]SG‘L\‘.’OO‘L the
) = D3 m 3 g 3 2 < * 'S % g
anchorages (see Pilot). I'he entrance to Sandefjord is one m}]nnd, and contains g number of

av approach it either eastward or westward of Raus g ore west of Midtfjord
may approi §r Vs fe St vauoer and oy} Tast Jord, and vessels
off the entrance 3 miles. The islands of Sveng 1 Lastgrund, both of which lie

p er, to the weg
the west side of the entrance to Kristiania Fjord. tward of the Rauger group, mark

Sandefjord.

Sandefjord lies at the head of the fjord of the Same name, gp |
e 41 Ly . 148 a o i .
depth of 7 fathoms, shoaling to 44 and 24 fllt.i](b]nh. The town 2 uﬂif:“i}“a‘;‘tf’tn(l harbor with g
and is much frequented by invalids on account of the medicing) effect, of 1i.‘]~:. ?\ walltermg Place,
baths. It is also a busy shipping .pmt, and according to the Norwegian oo, nud and sulphyy
town owned about 88,000 tons of steamer tonnage, and 27,000 J

ister of 191
_ el Oibsailino? ter of 1913 the
h . 1 1 ¢ 1 R o
There is a navigation school in the town which had g population

: in 1913 g
inhabitants. of 5800

w

&

MELSOMVIK.
Naval Laying-up Harbour.

? Magazines or Mine Stores.

;> Mine Stores.
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SANDEFJORD.—MILITARY DETAILS. 39

The Commercial Port.
The length of quayage in the harbor is about 1,000 feet with a depth of water alongside

lvarying from 10 feet at the eastern end to 17 feot at the west quay. There is one crane to
ift 4 tons.
Steel steamers up to 1,883 tons have been built by the “Framnes Mekaniske Verkstod”
at Sandefjord, which is a firm which builds a considerable number of vessels of the smaller
type. There 1s a mechanical workshop where large repairs to machinery can be undertaken
and the works have two cranes, lifting respectively 30 and 15 tons. )
The three floating docks operated by this company, having a lifting power of 5,500 tons
1,600 tons, and 900 fons respectively, and the two smaller docks can b aombingd ks ke A
vessel 330 feet long and of 4,000 tons displacement. Further details are given in the “Dock
Book.” There are three building slips for small steamers.
Cloal for steaming purposes can be obtained, the quantity usually kept in stock being

about 2,000 tons.

Communications. o . _
In addition to steamer communication, which is fairly frequent to other coast towns,

Sandefjord is situated on the mamn railway line from Kristiania (86 miles) to Skien (40 miles) ;

the distance from Ténsberg by rail is 21 miles. Sandefjord is the center of a network of

roads which communicate with various parts of the coast, and inland; it is within about 2

miles of the main road from Kristiania to Larvik, and is in communication with the main road
hwards from Larvik up the Lagen River valley.

running northw ' ‘
The town 1s o1 the coastal telegraph and telephone system, but there is no communication

by either directly inland.

Land Defenses. _ _
It was reported in 1902 that the fortifications at Sandefjord had recently been completed

at a cost of 900L. They consist, 1t 1 understood, of a work on Mokollen (near Sandefjord), and

another on Braarudaasen (unidentifiable). There is no further information. '
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