
CON T RAC T

fo r the buildin! and de l iTery of a .ub~rine t orpedo-boat

fo r the Royal Dani . h Uarine Mini s t r y .

---000- - -

Art. 1.

We unde r eigned Fi a t San G1 0r gio Ltd . Socie ty of Genoa (Ita 

ly), shipbuilder. and engi neer . with .hip yar d in Spezia( Italy ) ,

undertake to build and deliTer to the Dani sh arins Mini stry a

s ubmer.ible torpedo- boa t i n accordance with annexed drawing

and specification .

The .upply of the lubmer.ible torpedo-boat wi l l compri se:

a) The comple te hUl l , with a l l the fit t ings and accel s ories nece s -

sary f or the prac t ical us e of the boa t , whether mentioned or not

i n t he p resen t contrac t with enclo su r e s .
"b) The torpedo- tubes complet wi t h a l l the f i tting and eTe rything

necessary for t he i r use accordin! to drawi ng s approTed by the

Danish Mi nis try of Marine.

c ) The moto r s comple t e, fitted on b oa r d and ready t o be us ed both

f or the surface and submerged navigat i on.

The pr oTisions, s tores and torpe does a r e not comprised i n the

pre sen t con tract.

Ar t. 2.

The contractor. haTe t o pay the Italian i nland r evenue

st&~p. for thi s contract.

Art. ,.

When the building of the boat i. commen ced , eve ry part

belonging to the hu l l and machine ry is to be considered as t he

propert y of the Danish Mar i ne Mini s t ry so as to form securi t y

for instalments pa i d .

If required by the Danilh arine Mini s t ry further satis-

,
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tac t ory lecurity il t o be gi ven fo r i netalment l pai d .

Art. 4.

The cont rac t orl have a t t hei r cos t to keep ineured againet

tire, eea dama«e and other r i skl all pa r t l b el ongi n« to the boat.

The amount inlurea to be at lealt equal to the ins talments paid.

The inlurance polici el to be deposi t ed wi t h the Dan i eh Mar ine

Kini ltry .

Art. 5.

The Mar i ne ~ni s try reaerves itself t he right ot control-

lin« the work by one or mor e inepectorl. Durinc t he buildinc of

the boat t he inspector. have to control that t he drawinc., epe

citicationa etc . are tOllowedj they have allO to control, t hat

t he material. used and t he execu t i on ot the work in all relpectl

is in accoraance wi t h th e con t ract and co r r Ipondinc t o f iret

clae. workmanehip in the etricte.t sence ot t hi . wor and ac-

co rdinl to the use of the diffe r ent mate rial••

The contrac tor. will have in every respect to facili tate

t h e in.pec tore in t he perfo rmance of their du tiee.

Art. 6.

The contractor. undertake t o ake wi thout extra charge euch

small depart~e. trom t he drawi n«. or epecitication. a. t ound

deairabl e dur inc the ex cUtiOD ot t he work and whi ch wi l l be ot

utual agreemen t . The.e departure I t o b e r equested by t he in

spector in euch «ood t i me al not t o cau.e the contrac t orl any

expendi t ure of importance.

The contractor. are not en ti tled t o extra char«e t or any

work regardin« the boa t unle.e the Danish Ma r i ne Mi ni s try betore

t he execution of the work hae approved, in wr i t i n« , the amount

of t he extra char«e.

The in.pec t or. have the r i gh t t o r eject ~~y piece belong

in« to the boat, hhi ch t hey tind de tec tive by ascertained bad

quality ot t he material or workmanship , and the contrac t or. wi l l
.

have at once t o replace such piece with a new one.



3·

Art. 7.

The contractor. have durin« the f i r a t eix month. from the

acceptance to .ubstitute or repair all tho.e parts, accumulator

batter,y included, which ha. get out of order on account ot

ascertained bad qUality ot the material or workmanahip.

From the above mentioned ~arantee. for boat and batter,y

are excluded those damages which take place in coneequence

either of wforza maggiore W or through the usin« of the material

not in Itrict accordance with good naval rulel and by cauae of

natur&1 wear and tear.

Art. 8.

The contractor. will at their own expence have the lubmer-

lible tugged a. far al Copenhagen by the EM. Z. SVITZERS BJERG

NINGS-ENTREPRI SE of Copenhagen and on condition. approved by the

Danish Marine Mi ni 8t r,y. The final delivery take I plac i Copen

ha eB after examinatioB of t he different partl to ascertaia that

they are in t he aame «ood condition aa after the triall in Spezia.

The reception trial. are to take place in Spezia and the

boat has to be ready for trial. late.t 16 month. from the date

of approval of this contract by the Dani h Ma r i ne Mini8try.

If the boat is not ready for reception triall at thi. time,

the contractor. will have to pay a fine of 1500 Francs a week

or part of a week , until the delivery takes place .

It however the delay i. caused

event. or other caule for which the

by strik , lockout, natural
ucontractorl arl uaaccontable

the fine will not be demanded, if the contractor. at once re

port, in writinc, to the Danish representativel, when the stop

page occur. and give full proof for the cau.e of the lame.

A Danilh crew will at the cost of the Dani.h Mar i ne Mini-

str,y allilt at the transport of the boat from Spezia t Copen

hagen.

Art. 9.

Together with the boat i8 to be delivered a complete .et
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or drawiB«. on tracin« cloth, also specirication. or the difre

rent wei gh t ••

Art. 10.

The rollowin« recep tion trials are t o be carried out i.

Spezia with the boat complete and equipped i n t h e presence of

representative. from the Danish Marine Mi n i st r y , viz:

A. Trials, when completely emerged.

1) A maximum speed trial of 1 hour's duration,durinc

whi ch t h e mean speed measure in t wo opposite directions on a

measur ed ba.e in calm weathe r 1s not to be le.s than 11 (eleven )

kno t ••

2) A-crui.inc speed t r i al at 7 kno ts speed t o r ix the

radius of action, which must not b e less t han 75 nautical mi l e••

The mo tors are kept wor k i nc until the lowest agreed exhaustion

of the battery has been reached.

B. Trials, when comp~etelz submerged.

1 ) A maxi mum speed t rial of 1 hour ' s du r at i on , du r i n«

whi ch the mean speed measured in two opposite directions on a

measured base wi t h the deck about three met er s below t h sea

surface and i waters not l es. t han t welve me ters deep, i s not

t o be l ess than 7 1/4 (seven and one quar ter)kno ts pe r hour .

2) A cru1sinC speed trial at 5 kno ts speed of 3 hours

duration.
,

Af t er the trial the consumption i n amperes and volts

has to be measured and t he capacity of the batt ery a t thi s rate

of di s cha r«e is to be such, that it permits a duration of at

lea.t 12 hours, or 60 nautical mi l es .

During t he sUbmerced trials, 1n s t raight direction,

t he boat has t o be kept practically hor i zont al and to remain

wi thin the limi ts of 0,50 m above and 0,50 m below the depth

required.

C. Stabili ty test••

The stabili ty has to be mea ure by t r ansver s e inclina

t i on of the b oa t comple tely emer ged .
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Without the lead ballast, and t h e water tankl completely

empty, the boat il to have still a positive metacentric height

t o be provea by calculation. from t he s tability comple tely

emerged.

D. Solidi ty and wa t er t i gh t ne•• te.t••

The bo a t ha. t o b e immersed with her keel t o a depth ot

o meter., as wel l wi t h the wa t er tankl completely tilled and

in direct co~ication with t he sea, al wi t h the ater t anks

only par tially filled. The crew t o be on board it desired by

t he Danish representatives.

There ha s t be no leaka~e at thi l depth and no permane nt

defo~ation after the telt.

E. Submersion trial.

When the hoat is running on t he surface at cruisinc I peed

of 7 knot. at lightest draUght the submerlion has to be obtained

withi n 5 minutel. Thi. time i. calculated from t he moment the

o rde r i s gi ven , unt i l the momen t when only t h e optica l app r a t us

i. above .ater.

F. Emersio trial.

The boat b eing submer e a t the normal dep th (~ meter s

of wate r above i ts deck ) is to be in t hree minute . brOUght back

t o the positi o of surface navigation, runninc a t her cruis1n«

Ipee (7 kno tl) wi t h all the wa t e r tant. empty.

G. Torpedo-latichinc trials.

The torpedO apparatus is .to be tried by firinc torpedoes

al well with the boat at re.t a. in mo tion, an d a. wel l on t he

surface a. submerged.

While firing the to r pedoel t h e boat has t o keep he r dep th

and her horizontal pos i t i on prac t ically unal tered.

H. Other trials.

Other trial. such as s teering and turning of the boat,

the manoeuverinc of the mo tor. and pumpl , t h e filling and emp

tying of balla.t tank., worki ng of wi nche l , vent ilator., el ec -
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tric light, capacity of &Ccumul tor b ttery, etc. are to be unaer

taken.

Art. 11.

On the aboTe named trials eT rythinc i8 to work to the

entire satisf ctio of the represent t i Tes of the Deni h Marine

Ministry and in accordance wi t h the present contract.

The contractor. wi ll receiTe an autentical copy of all the

documents relatinc t o the observation. and trials made by the

Danish representative and wi l l 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 gi ven i n Spezia by the Danish representa

tives.

Art. 12.

The contr ctor will r eceive from the Dani h Marine Mini

try th e neces oa ry i nfo rmations regarding the t orpedoe s wi t h i n

thre weeks a f ter the signinC of thi s contract.

Torpedoe for the torpedo launchinc trials to be sent ou t

at the care and charge of the Danish Karine H1nietry upon t he

request of t he contractors .

Art . l~.

It du r i nc t he trials specifi ed i n Art. 10 A. 1 . ~i th the

boat completely emerged, the boat doe. no t reach a speed ot 11

knots, t he contractors wi ll have t o pay a fine of 2000 Francs

(two thousand Francs) for each tenth (1/l0 ) of & knot to a mi

nimum speed ot 10 knots, whi ch is t he lowest limit for the ac

c ep t ance of the boat .

If duri ng the trial speci fied in Art. 10 E. I, wi th the

boat comple tely submerged, t he boat does not reach a speed of

7 1/4 kno ts , t he contractors wi l l have to pay a fine of 2500

Franc8 (two thou8and fiT hundred Francs) for each tenth(l/lO)

of a knot to a minimum speed ot 6 1/4 kno ts whi ch is the lowest

limit f or the acceptance of t he boat .
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It durinc the trial epecifi ed in ABt. 10 A. 2. the boat

does not reach a radiue of action of 75 nau tical mile. at a

spee of seven knot , t he contrac to rs wi ll have to pay a fin

of 1000 Franc. (one thousand France) for each mile belOW 75 t i l l

a minimum of 70 mi l es , whi ch is t he lowelt limi t f or the accep

tance of the boat.

If the boat a a result of the reception t r i ale or t he in-

spection is found not to eatisfy the condi tione specified in

this contract wi t h annexed drawin« and specificatio but with

the above mentioned limitations, the Danish Karine ini s t ry ha.

the right to reject the boat and the contractor. will hav to

retu all instalmente pr viously pai d with a commercial annu

al interest of 5 %(five pe r cent).

The Danish Marine Mi ni try however r eeervee iteelf the

right to accept t h e boat with the defecte found, bu t the price

has then to be reduced accordin« t circumstancee &nd fur ther

a greement wi t h the contrac tors.

Art. 14.

The Danish Marine }{1niBtry will pay the contr ctora in

Genoa (4. Via Balbi) an amount of 634.800 France (Italian mo

ney) for the submersible t orp edo-boa t specified in t hi con-

tract, delivered in Copenhagen.

The payment will be diebursed in t he followin« 6 instal-

ments:

2/10 on the approval of t hie contr ct by the Da-

nish Ma r i ne Ministry ••.••••.••••••••••••• France 126.960.

2/10 when al l the materiale for t he hull have

been b r ought i nto the Fi a t San Giorgio ship

yard in Spez1a .

2/10 after t h e launchin« ef t he boa t •••••••••

2/10 after the statement of the Danish representa-

•
•

126.960.

126.960.

126. 960.

63. 480.

•

•
after t h e delivery of the boat in Copenha~en •

after the el aps e of the «Uarantee for the
boat and the electric bat tery •.

tives in Sp ez i a mentioned in Art. 11 ••••• •

1/10

1/10
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Art. 15.

Du r i ng the construction and triala of the s ub~ersible tor

p edo- boa t admittance to t h e boat for people, who do not belon~

to the Fiat San Giorgio fina, i8 only al lowed wi t h t h e permis

si on of the Danish representatives.

Art. 16.

In case of any difference of opinion between t he Danish

Marine Mi ni s t ry and the contractorB about the interpretation of

this contract _i t h specificatio or regarding the r eBults oft he

reception trial or the inspection and t he fulfilment of the

contract on the whole, the question wi l l be submitted to the

final jUd~e~ent of a boa r d of arbi tration composed of thr ee mem

b er a , one chosen by t he Danish Mar ine Mi ni s t ry , one by the con

tractora and the third by these two ~ember••

If an agreement betwe en t he t wo ~e~ber f or selec tin: the

third cannot be made. the third member wi l l be selected by the

Danish Mini s t e r in Rome .

The jUdgement of the board shall be decisive .

Art. 17 .

Thi. co n t ract is wr it t en in t wo copies of which one is kept

i n t h e Danish Ma r ine Mini s t ry and one by the contrac torl.

Copenha~en . April the 14th. 1908 .

Subject t o t he approval of the Danish Ma r i ne Min i s t ry :

(sign.) I. C. Tuxen.

Til Vi t t e rli~ed:

(sign.) A. R. Rasmussen .

p .p .Fiat San Glorgio.

G. Boselli.

O. Aarestrup .



S P E CIF I CAT ION.

GENERAL DESCRIPTION

ot electric .ubmer.ible torpedo-boat ot 132 tons.

Sy.tem Fiat S Giorgio.

---000---

Principal dimension••

Le Ith OTer all 34,65 m

Be 3,35"

][ax1mum dra:ft below the keel. whe :fully emerge ...................... 2 20 ••
Di.placement when tully emerge •••••••••••••••••....•••...•••10' ton••

• • • 8ubmer!ed 128/1~O •

•

tons.

0.40 •

1,00 •
1.20 •
1.50 •

0.20 •

6.

40

.. ..
......................... .............

.. .. .. .. .. .. .. .. ... ... .. .. .. .. .. . .. .. .. . .. .. .. .. .. .. . .. .. ... .
when fully submerge

............................................................

••

•••

•

Capac1 ty or water balla.t tank ~a.25

Time required to pa•• from complete buoya cy to complete
submer.ion ••••• 5 min.

Tim required to pass fr m complete submersio to complete
buoyancy. • • • • • • ,

hatchw~. whe. emerge

Real metacentric hei~t when emerged

Greatest divi g depth

Watertight compartments

Dbing.

Hei~ t of the deck when emerged ••••••••••••••.••.••••.....••.
(

............................................... (

Reserve ot compre sed air .................................................. 1.300 m3

Armament .

2 torpedo-tube. in the bow r or 45 cm Whitehead torpedoes
of 5.2 • len«th.

Speed ~nd radius ot actio.

!lax1mum surface .peed not le•• than .......................... 11 knots.

Radiu. ot actioD in sur:fac n Ti,;atio at 11 knots speed 18,5)nautical
)

" • • • • • • 7 • • 75 )::nllee •

Jlax1:::num subzae rged Ipeed •••••••..••.••.......•..•...•......••• 7'1 kno tl.

speed:12)nautical
)

• :60 )1I:11es ••
knot.

•••••••

Radiu. of action in submer,;ed navigation at 7t
5
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HuB.

a. Materials an~ workmanshi~~ All the materials or the hUll,

the rit tings and the auxiliar,y apparatus to be or the very best

qUality.

All the materials or the hUll to be ot hieb tensile steel

and to satisry the tollowinc conditions:

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

Elongatio not less than 18 %on bar. ot 200 mm ot gauge

length.

All the parts ot the hUll, of the motors, of the battery,

of the auxiliar,y engine , fittings and accelsories to be ot

first class wor~anship.

b. strength. The hull to be able to resist the pressure ot a

column of water 40 meters high.

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

patented Fiat San Giorgio system with not circular sections.

aterballalt.

The waterballast comprises a syste ot 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 columa of water 40 m high.

The tanks can be emptied by:

a) compressed air

b) I centrifUgal pump

c) 2 handpumps.

The compressed air to be stored in tubular steel accumUla

tors hydraUlically tested at 250 k 1c.a2, their usual working

pressure beinc 150 k~/cm2. Specially constructed safety valves

to be fitted to the exhaust pipes of t he wat r tanks, for pre

venting an excess of pressure in the same tankl.

The compressed air both for the above mentioned accumula

tors and for the torpedo service can be supplied direct fr

shor or by an air compressor ot approved Whit head type, able

t give about 6 litres pr.minute at a pressure ot 150 k Icm2•
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The air comprellor to be work d by one of the mai motorl.

All the air pipe. distributer. and fittin«s to be hydrauli

cally teBted at a pre.lure f 250 kC/~'

One or more safety valve. to be fitted on the hUll for ex

hauBtin« any excessiv pres.ure of air which may accumulate in

the interior of the boat throulh a le&ka~e t compre ••e ir

accumulators.

The centrlfucal pump to be driven by a mai motor and to

be able to expell 60 cubic m t r. of water pr. hour at the

hei!ht of 40 •

The two hand pumps to be able to empty the waterballa.t

tank. t 40 met rB depth.

The pump. are to be arranr;ed i such a way that they may b

uled as ballaet pump. for the itt rent watertilht cOM9artmantl

in the boat.

Th cofferdamll rill always be :!Ull of wat r and in connec

tiOD with the .ea when the boat is .ubmerCed.

At surface navi«ationl the cofferdam. can b closed by

Bpecial valves.

All parts of the hull, tanka and cofferdaml to be acces

sible either direct17 or by hatchel or manholes without dil

mountinl riveted parts of the boat.

Compartments •

The interior of the boat to b divided into 6 watertitht

compartment. •

Compartment N. 1 contai I torpedo tub I, W. C., accumula

tors etc, • 2 il central man uveri C Itatie, Hr. ~ i. th

motor compartment, H. 4 contain. the air cOmPr lor an accumu

lator., .; & 6 contai accumulator••

Hatchway••

Th entrance to the boat to b through three hatchway••

The fore one will be uled for taking down the torpedoes
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and will be aboTo the torpedo-room.

The central one for;ma part of the conninc tower.

The after ono is aboT tho motor compartment.

Connine towor.

The conning tower, which is laree onoup;h to contain two

men, to be ot nickel amacnetic st.ol. In the conniD« tow r 1

a st erin« station.

Propulaion.

The b at is to haTe tw propellers with fixed blade. , worked

by tw el~ctric m tor. each ot 95 E.H.P. tro Siemens-Schuckort.

The electric power tor worki I the electric motor. is

.upplied by a battery of an approTod Ha~en type.

The accumulator. to be set in boxea absolutelY watorticht.

The tensio of th curra t to be inT riably betw •• 95

and 100 Tolt••

The Tariatio of sp e of the motors i. ssur exclusively

by chan~inl their tiel ot induction.

Ventilation.

The boat to be ventilate by two ventilator••

The accumulator b ttery to be Tentilated by a special

arrangement, by which the case. developpe durin, the chargine

of the accumUlators, re convey d directlY outside the boat,with

out any acce•• to the compartment. themsalTe••

Steerin r; and naviliatine.

For Iteerinl in the depth the boat is to haT tw pair of

horizontal rudder., to be act.d eith r in conn ctio or each

pair apart.

The depth to be mealurecl by a depth aUle.

For steerinl in the horizontal directio the boat i to

have one pair ot vertical rudder. to be et cl fro thre diffe

re t st. rinl station. Tiz: ona in the boat, one in the tower

and one upo the bridee.
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Each s teer1nc station t o have a compa•••

For 1nd1r ct v1s10 wh en sUbmerged the boa t is t o be up

pl i ed wi t h 2 WClept scepes w of the wRu.so-Laurent1 Wsystem.

One clepto.cepe to be f or panoramic vis10 and to have a

total he1~t of 5 meter . and a conical real fi eld of vision of

about 500 civin~ the objects at their actual dimension. without

Iteration. Thi. cleptoscope can be turned by an electric m tor.

The .econd clep toscope to be for monocul a r vis10 of abo ut

200 fi eld 01' i i b t i i h bj t 1th 1 t~ v s on u g v nc t e 0 ec s wan e arcemen

on e by two.

Deck fit tings.

The deck to be surrounded by a r 11.

On the conning tower t o be a br1d«e with a s teering statio

On the deck t o be the necessary fittin«. for moor1nc and

t owi ng .

The bo t t o be supplied with one stockless anchor of abo ut

150/200 kl we1tht wi th a t ot al l en gth of galvanized l i nk chain

of 75 metres.

The weigh1nc of the anchor to be done by a hand wi nch .

On the upper part of the hull can be stored all the store.,

such as hausers, oars, collapsible boat etc etc.

Inside accomodat1 B'.
In the ce ntral pa r t of t h e boat ar e to be put th hook.

f or hammocks, t h e hammock nett i nc wi t hou t matre••e. and the

drawer. f or the crews outfit. A W. C., a portable ki t ch en wi t h

all the f1tt1nc., a supplY of about ~OO dcm~ fr sh wat r f or

the crew.

The captain wi l l have a foldinc bed sopba, a che.t ot

drawor. an d a wr i t i ng folding table.

Safety appliances.

The boat to be supplied wi t h a droppin lead keel we i th1nc

not less than ~ tons. The ballast t o be rapidly detachable by
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means or imple arrangements.

The boat to be supplied with hooks ror hoistinc in case or
emer~ency and with other apprOTe s&rety arran«ements.

TOrpedo-tub s.

The torpedo-tubes to be hydraulically tested at a pressure

or 8 kr;/cm2•

The tube. are to haTe a l enp;th or 5,4 meters.

1 c lla~slble boat complete with flttings

Necessarl accessories for workinc and navigatl C th

submer.lble to be supplled.

SPA REP ART S.

Electric lac descent lamps .•.•.••••••••..•••••• ••Nr.

Glas.es for the conninp; tower ••••••••••••••••••••• "

Exhau.t pipe. for the electric ccumulator•••.. .•••

Electric accumulators "

Coupll C to «Ue. for electrlc accumulators •..••••••

Insulators for accumulator plates •••••••••••...••••

Glasse. for insulatinp; the accumulator boxes .•••• •

Durite for the connection. of the exhaust or
accumulators •....•.•

~pere coal bru hes for 50 c; lectrical

extractors •••.•••••••

C ppered coal brushes for 5 mc5 electrical

extractor•........... "

Kanometer for the distrlbut1 t compresse lr •••

Opaque p;ls.s . for the cleptoscope • ...• • •••••••..••.•

60

6

50

15

100

50

100

10

10

10

1

1.



AFSKRIFT.

Direkt_ren for SkibbYcnin~ oc V~Dk inv De •

Orlocsver~tet eR 25' ovember 1908.

TH

AktieDelekabet ·Sophus Berendsen·.

m , TOrT r.2....

Premierl_jtRant Aarestrup bar i Rdberet te t fra Spezia.at Fir

maet Fiat San Gior!io foreslaar. at der med UnderTandebaade for

det ene Cleptoscope Vedkommende levereD et at en anden Konstruk

tiOR end det. der er an f_rt i KontrakteR. me ens det an et Clep

toecop leverel uforan ret.

Karinemin1ster1et har bemyndicet m1C til at med ele dets

SanktiOR paa Forandrin«e., der vil med! re. at sidete Del ar det

A!eni t i Specifik t i one • der he der ·steerinc and avicati «.,

kommer t i l at lyde som f_leer:

·One cleptoscope to be for monocular visio and to have a t o

tal heilht o~ 5 meters and a real field of ViBio of about

600 • «iving the objects in their actual dimensione wi t hou t

alteratio •

The second clep toecope t o be also for monocular vieio

w1th a f1el o~ v1eio of about '00 and ci vi n. the objects

w1th aB enlar«ement of one to two.·

Dette beder je« De. meddele ovenn~vnte F1rma. hviD Aner

kendelee derefter ~deeee.

(e1«n.) t. C. Tuxen.
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