a)

b)

c)

CONTRACT

for the building and delivery of a submarine torpedo-boat
for the Royal Danish Marine Ministry.

Art. 1.

We undersigned Fiat San Giorgio Ltd. Society of Genoa (Ita-
ly), shipbuilders and engineers with ship yard in Spezia(Italy),
undertake to build and deliver to the Danish Marine Ministry a
submersible torpedo-boat in accordance with annexed drawing
and specification.

The supply of the submersible torpedo-boat will comprise:
The complete hull, with all the fittings and accessories neces-
sary for the practical use of the boat, whether mentioned or not
in the present contract with enclosures.

The torpedo-tubes complete with all the fiitings and everything
necessary for their use according to drawings approved by the
Danish Ministry of Marine.

The motors complete, fitted on board and ready to be used both
for the surface and submerged navigation.

The provisions, stores and torpedoes are not comprised in the

present contract.

Art. 2.
The contractors have to pay the Italian inland revenue

stamps for this contract.

Art. 3.

When the building of the boat is commenced, every part
belonging to the hull and machinery is to be considered as the
property of the Danish Marine Ministry so as tc form security
for instalments paid.

If required by the Danish Marine Ministry further satis-



factory security is to be given for instalments paid.

Art. 4.

The contractors have at their cost to keep insured against
fire, sea damage and other risks all parts belonging to the boat.
The amount insured toc be at least equal to the instalmentspaid.
The insurance policies to be deposited with the Danish Marine
Ministry.

Art. 5.

The Marine Ministry reserves itself the right of control-
ling the work by one or more inspectors. During the building of
the boat the inspectors have to control that the drawings, spe-
cifications etc. are followed; they have also to control, that
the materials used and the executiom of the work in all respects
is in accordance with the contract and corresponding to first
class gworkmanship in the strictest sence of this word and ac-
cording to the use of the differznt materiala.

The contractors will have in every respect to facilitate

the inspectors in the performance of their duties.

Art. 6.

The contractors undertake to make without extra charge such
small dcpurtﬂ;l from the drawings or specifications as found
desirable during the execution of the work and which will be of
mutual agreement. These departures to be requested by the in-
spector in such good time as not to cause the contractors any
expenditure of importance.

The contractors are not emtitled to extra charge for any
work regarding the boat uniess the Danish Marine Ministry before
the execution of the work has approved, in writing, the amount
of the extra charge.

The inspectors have the right to reject any piece belong-
ing to the boat, which they find defective by ascertained bad
quality of the material or workmanship, and the contractors will

have at once to replace lﬁhh plece with a new one.



Art. 7.

The contractors have during the first six months from the
acceptance to substitute or repair all those parts, accumulator
battery included, which has get out of order on account of
ascertained bad quality of the material or workmanship.

From the above mentioned guarantees for boat and battery
are excluded those damages which take place in consequence
either of "forza maggiore™ or through the using of the material
not in strict accordance with good naval rules and by cause of

natural wear and tear.

Art. 8.

The contractors will at their own expence have the submer-
sible tugged as far as Copenhagen by the EM. Z. SVITZERS BJERG-
NINGS-ENTREPRISE of Copenhagen and on conditions approved by the
Danish Marine Ministry. The final delivery takes place in Copen-
hagen after examinatiom of the different parts to ascertain that
they are in the same good conditiom as after the trials in Spezia.

The receptioa trials are to take place in Spezia and the
boat has to be ready for trials latest 16 months from the date
of approval of this contract by the Danish Marine Ministry.

If the boat is net ready for reception trials at this time,
the contractors will have to pay a fine of 1500 Francs a week
or part of a week, until the delivery takes place.

If however the delay is caused by strike, lockout, natural
events or other cause for which the contractors are umaccontable
the fine will not be demanded, if the contractors at once re-
port, in writing, to the Danish representatives, when the stop-
page occurs and give full proof for the cause of the same.

A Danish crew will at the cost of the Danish Marine Mini-
stry assist at the transport of the beat from Spezia te Copen=-
hagen.

Art. 9.
Together with the boat is to be delivered a complete set
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of drawirgs on tracing cloth, alsc specifications of the diffe-
rent weights.
Art. 10.

The following receptiom trials are to be carried out in
Spezia with the boat complete and equipped in the presence of
representatives from the Danish Marire Ministry, viz:

A. Trials, when completely emerged.

1) A maximum speed trial of 1 hour's duratiom,during
which the mean speed measured in two opposite directions on a
measured base in calm weather is not to be less than 11 (eleven)
knots.

2) A cruising speed trial at 7 knots speed to fix the
radius of action, which must not be less than 75 nautical miles.
The motors are kept working until the lowest agreed exhaustion
of the battery has been reached.

B. Triasls, when completely submerged.

1) A maximum speed trial of 1 hour's duratiom, during
which the mean speed mecasured in two opposite directions om a
measured base with the deck about three meters below the sea
surface and in waters not less than twelve meters deep, is not
to be less than 7 1/4 (sevem and one quarter)kmots per hour.

2) A cruising speed trial at 5 knote speed of 3 hours
duration.

After the trizl the consumption in ampBrea and volts
has to be measured and the capacity of the battery at this rate
of discharge is to be such, that it permits a duration of at
leaet 12 hours, or 60 nautical miles.

During the submerged trials, in straight direction,
the boat has to be kept practically horizontal and to remain
within the limits of 0,50 m above and 0,50 m below the depth
required.

C. Stability tests.

The stability has to be measured by transverse inclina-
tion of the boat completely emerged.
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Without the lead ballast, and the water tanks completely
empty, the boat is to have still a positive metacentrie height
to be proved by calculations from the stability completely
emerged.

D. Solicity and watertightness tests.

The boat has to be immersed with her keel to a depth of
40 meters, as well with the water tanks completely filled and
in direct communication with the sea, as with the water tanks
only partially filled. The crew to be on bozrd if desired by
the Danish representatives.

There has to be no leakage at this depth and no permanent
deformation after the test.

E. Submersion trial.

When the bhoat is running on the surface at cruising speed
of 7 knots at lightest draught the submersion has to be obtained
within 5 minutes. This time is calculated from the moment the
order is given, until the moment when only the cptical apparatus
ies above water.

F. Emersiom trizl.

The boat being submerged at the normal depth (3 meters
of water above its deck) is to be in three minutes brought back
to the positiom of surface navigation, running at her cruising
speed (7 knots) with all the water tanks empty.

G. To;ncdn-lngﬁhin‘ trials.

The torpedo apparatus is to be tried by firing torpedoes
as well with the boat at rest as in motion, and as well on the
surface as submerged.

While firing the torpedoes the boat has to keep her depth
and her horizontal position practically unaltered.

He Other trials.

Other trials such as steering and turning of the boat,
the manoeuvering of the motors and pumps, the filling and emp-
tying of ballast tanks, working of winches, ventilators, elec-
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trie 1light, capacity of accumulator battery, etc. are to be under-
taken.
Art. 11.

On the above named trials everything is to work to the
entire satisfaction of the representatives of the Danish Marine
Ministry and in accordance with the present contract.

The contractors will receive an autentical copy of zall the
documents relating to the observations and trials made by the
Danish representatives and will have the right to have included
in the above mentioned documents their own observations.

The statement that the submersible is in accordance with
the contract will be given in Spezia by the Danish representa-
tives.

Art. 12.

The contractors will receive from the Danish Marine Mini-
stry the necessary informations regarding the torpedoes within
three weeks after the signing of this contract.

Torpedoes for the torpedo launching trials to be sent out
at the care and charge of the Danish Marine Ministry upom the

request of the contractors.

Art. 13.

If during the trials specified in Art. 10 A. 1. with the
boat completely emerged, the boat does not reach a speed of 11
knots, the contractors will have to pay a fine of 2000 Francs
(twe thousand Francs) for each tenth (1/10) of a knot to a mi-
nimum speed of 10 knots, which is the lowest limit for the ac-
ceptance of the boat.

If during the trial specified in Art. 10 B. 1, with the
boat completely submerged, the boat does not reach a speed of
7 1/4 knote, the contractore will have to pay a fime of 2500
Francs (two thousand five hundred Francs) for each tenth(1/10)
of a knot to & minimum speed of 6 1/@ knote which is the lowest

limit for the acceptance of the boat.
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If during the trial specified in Aet. 10 A. 2. the boat
does not reach a radius of action of 75 nautical miles at a
speed of seven knots, the contractors wili have to pay a fime
of 1000 Francs (one thousand Francs) for each mile below 75 till
a minimum of 70 miles, which is the lowest limit for the accep-
tance of the beat.

If the boat as a result of the reception trials or the in-
spection is found not to satisfy the conditions specified in
this contract with annexed drawing and specificatien but with
the above menticned limitations, the Danish Marine Ministry has
the right to reject the boat and the contractors will have to
return all instalments previously paid with a commercial anmnu-
al interest of 5 ¥ (five per cent).

The Danish Marine Ministry however reserves itself the
right to accept the boat with the defects found, but the price
has then to be reduced according te circumstances and further

agreenment with the contractors.

Art. 14.

The Danish Marine Ministry will pay the contractors in
Genoa (4. Via Balbi) an amount of 634.800 Francs (Italian mo-
ney) for the submersible torp=do-koat specified in this con-
tract, delivered in Copenhagen.

The payment will be disbursed in the following 6 instal-
ments:

2/10 on the approval of this contract by the Da-

nish Marine Ministry ....cccceeseessesssses Francs 126.960.
2/10 when all the materials for the hull have

been brought inte the Fiat San Giorgioe ship

DI 35 DRI 5o hn o snatn inins abesdeh s " 126.960.
2/10 after the launching of the beat ..... sese " 126.960.
2/10 after the statement of the Danish representa-

tives in Spezia mentioned in Art. 1l...... " 126.960.
1/10 after the delivery of the boat in Copemhagen " 63.480.

1/10 after the cslapse of the guarantee for the
boat and the electric battery .. . 63.480.
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Art. 15.
During the construction and trials of the submersible tor-
pedo-boat admittance to the boat for pesople, who do mét belong
to the Fiat San Giorgio firm, is only allowed with the permis-

sion of the Danish representatives.

Art. 16.

In case of any difference of opinion between the Danish
Marine Ministry and the contractors about the interpretation of
this contract with specification or regarding the results ofthe
reception trials or the inspection and the fulfilment of the
contract on the whole, the question will be submitted to the
final judgement of a board of arbitration composed of three mem-
bers, one chosen by the Danish Marine Ministry, one by the con-
tractors and the third by these two members.

If an agreement between the two members for selecting the
third cannot be made, the third member will be selected by the
Danish Minister in Rome.

The judgement of the board shall be decisive.

Lrtl 17.
This contract is written in two copies of whieh one is kept

in the Danish Marine Ministry and one hy the contractors.
Copenhagen, April the 14th. 1908.
Subject to the approval of the Danish Marine Ministry:

(sign.) I. C. Tuxen. p.p.Fiat San Giorgio.
G. Boselli.
Til Vitterlighed:
(sign.) A. H. Rasmussen. 0. Aarestrup.



SPECIFICATION.
GENERAL DESCRIPTION

of an electric submersible torpedo-boat of 132 toms.

System Fiat Sam Giorgio.

Principal dimensions.

EONGEE OVOF Gl Sunisras assanssuesssvesshonssssenscboas csionns 3,050
n‘.“ LN R R R R N E R EE RN R I I R A I I A I N I I A R R RO BT ”55.

Maximum draft below the keel, whem fully emerged ............. 2,20 "
ni.pl‘cm.nt ﬁ.‘ mll’ mrz“ ..l.‘.....'...‘.ll'l-I'I.-‘.‘Ilo’ t‘n.'

' . D UPREEOl: s » - is 5o isinicnns s anasisssisdANIADD ¥
Height of the deck when emerged ..........c0ctceevesans ssssnas A0 0
" . " hatchways when emerged .........................% i:?g :
Real metacentric height when emerged .....cocvveveenecninns ees 0,40 ®
. . . when fully submerged .......ccocc0c00.. 0,20 "

IRCOPLARRE DINPBTSNTRES <55 S hsihns o v enoan e hhns o wh s o s h wankey golhh
Diving.

Capacity of water ballast tanks ......coccscssssssccnsessssBB.25 tons.

Greatest divimg depth ....cvveevvrsscscsccccnsssscssssnvescess 4 m

Time required to pass from complete buoyancy to complete
submersion..... 5 min.

Time required to pass from complete submersion to complete
bucyaney....... 3 .

R..e". .r empre-..‘ ‘1r " " &8 80 "8 "R 8 8w LR B B B B B B B I B B B R IR 1’5w-5
Armanment.

2 torpedo-tubes in the bow for 45 cm Whitehead torpedoes
of 5,2 m length.

Speed and radius of actiom.

Maximum surface speed not 1es8 than .....cvevssesvcssesssssses 11 knots.
Radius of actiom in surface navigationm at 11 knots speed 18,5)nautical

n " " " " " 2 P ® " -9 ;milan.
Maximum submerged SPee@d ..cesssicsscssrsasscssscssssassssssnss T4 knots.
Radius of action in submerged navigatiom at 74 knots speed:12)nautical

n " L] " " L " 5 " *» :60)miles.
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Hull.

&. Materials and workmanship. All the materials of the hull,

the fittings and the auxiliary apparatus to be of the very best
quality.

All the materials of the hull to be of high temsile steel
and to satisfy the following conditions:

Tensile breaking strength not less than 51 kg pr. mm2.

Elongatiom not less than 18 £ on bars of 200 mm of gauge
length.

All the parts of the hull, of the motors, of the battery,
of the auxiliary engines, fittings and accessories to be of
first class workmanship.

b. Strength. The hull to be able to resist the pressure of &

column of water 40 meters high.

c. Construction. The hull to be constructed according to the

patented Fiat San Giorgieo system with not circular sections.

Waterballast.

The waterballast comprises a system of tanks and cofferdams.

The tanks are to have a total capacity of ca. 25 tons and are
to be able to resist the pressure of a columm of water 40 m high.

The tanks can be emptied by:

a) compressed air

b) 1 centrifugal pump

¢) 2 handpumps.

The compressed air to be stored in tubular steel accumula-
tors hydraulically tested at 250 kg/em?, their usual working
pressure being 150 kg/em?. Specially constructed safety valves
to be fitted to the exhaust pipes of the water tanks, for pre-
venting an excess of pressure in the same tanks.

The compressed air both for the above mentioned accumula-
tors and for the torpedo service can be supplied direct from
ghore or by an air compressor of approved Whitehead type, able
to give about 6 litres pr.minute at a pressure of 150 kg/bnz.
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The air compressor to be worked by onme of the main motors.

All the air pipes distributers and fittings to be hydrauli-
cally tested at a pressure of 250 kg/cm?.

One or more safety valves to be fitted on the hull for ex-
hausting any excessive pressure of air which may accumulate in
the interior of the boat through a leakage of compressed air
accumulators.

The centrifugal pump to be drivem by & main motor and to
be able to expell 60 cubic meters of water pr. hour at the
height of 40 m.

The twe hand pumps to be able to empty the waterhallast
tanks at 40 meters depth.

The pumps are to be arranged im such a way that they may be
used as ballast pumps for the different watertight compartmants
in the boat.

The cofferdams will always be full of water and in connec-

tion with the sea whea the boat is submerged.

At surface navigations the cofferdams can be closed by
special valves.

All parts of the hull, tanks and cofferdams to be acces-
sible either directly or by hatches or manholes without dis-
mounting riveted parts of the boat.

Compartments.

The interior of the boat to be divided into & watertight
compartments.

Compartment N. 1 contains torpedo tubes, W. C., accumula~
tors etc, W. 2 is central manoeuvering statiom, Nr. 3 is the
motor compartment, N. 4 contains the air compressor and accumu-

lators, N. 5 and 6 contain accumulators.

Hatchways.
The entrance to the beat to be through three hatchways.

The fore one will be used for taking down the torpedoes
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and will be above the torpedo-room.
The central one forms part of the conning tower.

The after one is above the motor compartment.

Conning tower.

The conning tower, which is large enough to contain two
men, to be of nickel amagnetic steel. In the conning tower is

a steering station.

Propulsion.

The beat is to have two propellers with fixed blades,worked
by twe electric motors each of 95 E.H.P. from Siemens-Schuckert.
The electriec power for working the electric motors is

supplied by a batitery of an approved Hagen type.
The accumulators to be set in boxes absclutely watertight.
The tensiom of the curreat to be invariably betweem 95

and 100 volts.
The variation of speed of the motors is assured exclusively

by changing their field of induction.

Ventilation.

The boat teo be ventilated by twe ventilators.

The accumulator battery to be ventilated by a special
arrangement, by which the gases developped during the charging
of the accumulators,are conveyed directly outside the boat,with-

out any access to the compartments themselves.

Steering and navigating.
For steering in the depth the boat is to have twe pair of

horizontal rudders, to be acted either in connection or each
pair apart.

The depth to be measured by a depth gauge.

For steering in the horizontal directiom the boat is to
have one pair of vertical rudders toc be acted from three diffe-
rent steering stations viz: ome in the boat, one in the tower

and one upon the bridge.
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EBach steering statiom to have a compass.

For indirect visiom when submerged the boat is to be sup-
rlied with 2 "Cleptesccpes™ of the "Russo-Laurenti" system.

One cleptosccpe to be for panoramic visiom and to have a
total hedght of 5 meters and a conical real field of vision of
about 50° giving the objects at their actual dimensions without
alteration. This cleptoscope can be turned by an electiric metor.

The second cleptoscope to be for monocular vision of about
30° field of visiom but giving the objects with an elargement

one by two.

Deck fittings.

The deck to be surrounded by a rail.

On the conning tower te be a bridge with a steering statiom

On the deck tc be the necessary fittings for mooring and
towing. .

The boat to be supplied with one stockless anchor of about
150/200 kg weight with a total length of galvanized link chain
of 75 metres.

The weighing of the anchor to be done by a hand winch.

On the upper part of the hull can be stored all the stores,

such as hausers, cars, collapsible boat etc etc.

Inside accomodations.

In the central part of the beat are to be put the hooks
for hammocks, the hammock netting without matresses and the
drawers for the crews outfit. A W. C., a portable kitchen with
all the fittings, a supply of about 300 dem? fresh water for
the crew.

The captain will have a folding bed sopha, a chest of

drawors and a writing folding table.

Safety appliances.
The boat to be supplied with a dropping lead keel weighing

not less than 3 tons. The ballast to be rapidly detachable by
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means of simple arrangements.
The boat to be supplied with hooks for hoisting in case of

emergency and with other approved safety arrangements.

Torpedo~-tubes.

The torpedo-tubes to be hydraulically tested at a pressure
of 8 kg/cm?.

The tubes are to have a length of 5,4 meters.

1 collapsible boat complete with fittings and

Necessary accessories for working and navigating the

submersible to be supplied.

SPARE PARTS.

Electric incandescent lamps .......cccece--ccse00..Nre 60
Glassee for the conning tOWer ......cccscecscsncces? 6
Exhaust pipes for the electric accumulators ......." 30
Electric accunmulators ....ccccececeeee coemsnaseses ey 15
Coupling tomgues for electric accumulators ........" 100
Insulators for accumulator plates ......cccveceaues™ 50
Glasses for insulating the accumulator boxes ..... " 100
Durite for the connections of the exhaust of

accumulators ......." 10
¢bpered coal brushes for 30 mc3 electrical

extractors .........." 10
Coppered coal brushes for 3 mc3 electrical

extractorp..........." 10
Manometer for the distributiom of compressed air .." 1

Opaque glzss for the cleptoscope ..... e e S L 1s



AFSKRIFT.

Direktgrer for Skibbygning og Maskinvasen.
Orlogesvarftet dem 25'November 1908.

Til

Aktieselskabet "Sophus Berendsen"

Nr.2353.

Gl. Torv Nr.24.

Premierlgjtnant Aarestrup har irdberettet fra Spezia,at Fir-

maet Fiat San Gilorgio foreslaar, at der med Undervandsbaadem for

det ene Cleptoscops Vedkommende levereg et af en anden Konstruk-

tiom end det, der er anfert i Kontrakter, medens det andet Clep-

toscop leveres uforandret.

Marineministeriet har bemyndiget mig til at meddele dets

Sanktion paa Forandringem, der vil medfgre, at sidste Del af det

Afsnit i Specifikationem, der hedder "steering and mavigating",

kommer til at lyde som fglger:

"One cleptoscope to be for momocular visiom and to have & to-

tal height of 5 meters and a real field of visiom of about

60°, giving the objects in their actual dimensions without

alteration.

The second cleptoscope to be also for monocular visionm

with a field of visiom of about 30° and giving the objects

with an enlargement of one to two."

Dette beder jeg Dem meddele ovemnmvnie Firma, hvis Aner-

kendelse derefter imgdeses.
(sign.) I. C. Tuxen.
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