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REPORT ON THE FORTIS CHRONOGRAPH TESTS HELD UNDER
SPACE CONDITIONS

Various tests were carried out to check the space
suitability of FORTIS Chronographs before using the
watches in routine cosmonaut operations.

The tests were performed at the Yuri A. Gagarin
Cosmonauts Training Centre in Star City near
Moscow where 35 years ago Yuri Gagarin,the first
man to venture into space, underwent the most
rigorous endurance tests.

The technical specialists at this officially recognized
fraining centre, whose long-standing experience in
the reliable and successful preparation of manned
space flights is also proving of benefit to the European
Space Agency ESA for their latest EUROMIR mission,
are responsible for proper completion of the tests.

Over a test period of around 6 months, the FORTIS
Chronographs were exposed to various endurance
tests. They were required to withstand both the
simulated space conditions in the Cosmonauts
Training Centre and routine use by the cosmonauts in
space during various missions to the Russian space
station orbiting the earth.

The FORTIS test watches reliably passed the endu-
rance tests which simulated space conditions in the
centrifuge, the pressure chamber, the hydrolaboratory
and in weightlessness.

The FORTIS Chronographs proved their reliability
inside and outside the space station on the wrists of
the cosmonauts Talgat Mussabajew and Yuri
Malentschenko. Both cosmonauts wore the FORTIS
Chronographs over their spacesuits while carrying out
essential maintenance work on the outer skin of the |
orbital station and in preparation of the docking
manoeuvre with the American space shuttle Atlantis.

During this endurance test involving a total of more
than 11 hours in the open space under vacuum
conditions and extreme temperature fluctuations of
between -200° and +100° centigrade, caused by
work both in the earth’s shadow and under direct
solar irradiation, the FORTIS Chronograph was
required to prove jts space suitability.

As a result, the FORTIS Chronographs received

a Russian diploma confirming their operability and
high quality in extreme situations. Convinced of
its reliable quality, the FORTIS Chronograph was
declared the Cosmonauts Training Centre's
LOFFICIAL COSMONAUTS CHRONOGRAPH" and
is one of the strictly specified equipment jitems.

Since its space premiere in the course of the European
-Russfan EUROMIR space mission in October 1994,
the FORTIS OFFICIAL COSMONAUTS CHRONO-
GRAPH is handed over to the mission participants.

RESULTS REPORT ON THE FORTIS OFFICIAL COSMONAUTS
CHRONOGRAPH

Dr. UIf Merbold, a German physicist and astronaut
with extensive space experience was a member of
the first space crew to receive the FORTIS OFFICIAL
COSMONAUTS CHRONOGRAPH as part of the
official equipment for the European-Russian
EUROMIR space mission.

Besides a press conference given by ESA, the
Furopean Space Agency, Dr. Ulf Merbold reported
on his experiences with the FORTIS Chroncgraph.
He wore the chronograph for the duration of the
EUROMIR mission and came to value it as a very
reliable, useful and effective companion.

For example, in daily fitness training it was used for
stopping various training stages and other medical
experiments in the space station.

Due to the orbiting velocity of 20,000 km per hour,

the space station team experience sunrise and sunset
16 times in 24 hours. The wristwatch in this situation
is the most important time orientation in relation to
Jearth time". By virtue of the often diffuse lighting
conditions on board the orbital station the chrono-
graph indicator hands in neon orange, the large
minute hand, the 24 hour indication and the strong
luminosity of tritium-enhanced hands, numerals and
indices proved to be particularly advantageous.

The seasoned space traveller also answered the
burning question as to the operability of the automatic
chronograph mechanism in the open space, for which
up to now it was thought that only mechanical hand
-winding watches were suitable. The FORTIS
OFFICIAL COSMONAUTS CHRONOGRAPH ran
smoothly throughout the entire 30 day mission from
the launch in Baikonur to the landing in the Kazakh
steppe. An additional manual winding was
unnecessary.

General Yuri Glazkov, deputy Head of the Cosmonaut
Training Centre, during the issuing of the FORTIS
Cosmonaut Sets to Aleksandr Viktorenko, commander
of the EUROMIR '94 mission and Dr. UIf Merbold.



EXCERPTS FROM THE TEST CONDITIONS AND RECORDS

To simulate the pressure conditions arising in an
elliptical orbit at an aftitude of between 350 and 400
kilometers from the Earth, the FORTIS Chronographs
were subjected to extreme negative pressure in a
static state in the test chamber.

Within 160 seconds the normal air pressure of 760
Torr was lowered to only 40 Torr (40 mm Hg).

The time interval corresponds to the length of the
rocket climb into the earth’s orbit. This test parameter
was sustained for 10 minutes; the pressure was then
equalized in 80 seconds.
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Puc. 1. Tpaduk H3MeHeHMS JABAEHHA B KalwHe,

[

Busonu: Toche BO3EEACBMY BAKYYMA B CTATHYECKOM PEEWME BCe va-
CH COXPAHHAK NPOYHOCTh M pabotocnocolHocTst, ToyHoCTh XO0f4a He NpoBe-—
panach.

NPOTOKDM Ni
CHEUHASIbHNX MCONTAHWA HApPYyHHX vacoR ¢upwe “"FORTIS",

Nporpawxa ucnuTansA: llpoBepka 4acos Ha MPOYHOCTL M palioTocno-
co6HOCTD NPH CO3JAHMM BAKYYMA B KalWHE B CTATHYECKOM DeEMMeE.

Pe3ynbTATH HCMHTAHWA:
BoageficTRHD nofBeprandcs TPH BHAA VYACo0B, N0 [iBAa SK3EMIALDA
Ka®LOro BMRA. 'paguK M3MeHEeHWS [ABJAEHHY B KaluHe NpefcTaBieH HA DH-
cyuke 1. PesysbTaTi MCNETAHMA NMpefcTaBieHd B Tabauiue 1.

Tafmaua 1. PesyfbTary MCOHTAHWA YacoB Ha NPOYHOCTL M paboTocOo-
coBHOCTH NpH CO3JAHHM BAKUYMa B KalMHe B CTATHUECKOM PEEHMME,

N vacos |Coagasaemoe Bpens PafioTocnocefHocTh

RaBfeHUe BO3ALACTBHY |[10CAE BO3NCACTBHS
4—;; 40 wM.pT.cCT 10 ¥uH. |coxpaHuaaco
19 40 wm.pT.CT 10 suu. [coxpanunach
31 40 uM_pT.CT 10 WuH, |coxpaHHJach
40 40 wM.pT.cT 10 muH, |coxpanngaco
53 A0 mu.prT.cT 10 wuH, |coxpannsach
60 40 uM._pr.cT 10 wuu. |coxpasunach

In a further test stage, the operability and strength of
the watches was tested with an overload of 6 g
applied in the direction of all three axes and was
proved successful. 6 g overfoad with 0.4 units/sec.
Test time 1 minute.

After this successiul test the overload was actually
increased to 12 g, which corresponds to 12 times

acceleration due to gravity: the result was perfect

operability and no damage.
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Puc. 2, Hampasneuwe BuOpanBHX OCed.

MPOTOKON K2
CrenHaNbHNX WCINTAHWA HADYYHEX vacoB OupMs “FORTIS".

HDDFDdHHG ACTINTAHHA Hpnnepxa YdCOB Ha NPOUUOCTL H
pafiotocrnocoBHOCT P BOSAEACTBUM NMEPErpysky B PAsAMYUEX JIAHPABICHYK
K.

PesynntaTe menuTaHuA:

BospefcTBHD  HeperpyssH  Beswuminof G B pA3UHX  HanpuBACHAYY
MOfBEPTafHCh TPH BHREQ HACOB, WO NSTh 3IKIEKUNIPOr KAEZoro Bupa. [pa
OHK H3MEHEHMS Neperpyskd npefctabied Ha pucydke 1. llanpasacune oced
noxasaHo Ha pucyuke 2. Bpewa mosmeAcTsua | uuH. PeaynpraTtd HcnETa-
HHA npefcTaBieHn 8 Tabadye 1.

Tabnuya 1.PesynpTary HCONTAHHA YacoB Ha (poyHOCTL W paloTocmocol -
HOCTL [PH BO3AEACTBHH MEPETPYIKH B PAIMHYHHX HANDPNABAEHHAX.

N uacos | HanpaBsense| Beawunna |[[pamuenr Rpeua
BO3EEACTBHA [MEDErPYSKH BO3JEACTEHS
12 +Ry g 0.4 1 MuH.
13 -Ry bg 0.4 | uuH,
16 +Nx g 0.4 | MeH,
17 ~Nx fig 0.4 1 wuH,
19 +Hx fig 0.4 | wuH.
32 +Ny fg 0.4 1 MHH.
35 -Ry fig 0.4 1 uuH.
3? +Hx g 0.4 | wue,
38 -Rx g 0.4 | WeH.




An extensive series of tests in a special TsF-18
centrifuge chamber was used to simulate both the
160 second climb into an orbit of 350 km as well as
the ballistic return flight of the space capsule from
orbit and its dehermeticization.
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Puc.ipadHKK KaMeHEHHd NEperpysKM W JaBJeHHd B Kaluue,

Hayanbuuk oTnens

No faults or damage to the FORTIS test watches were
observed, even with an acceleration effect of 12 g
overload and simultaneous reduction of pressure to
vacuum conditions of 40 mm Hg.

MIPOTOKON R3
cTeUHatbHEX KCTHTAHKA Hapy4Hux 4acos oupus "FORTIS"

Mynskt nporpasks kcnutanmd: N 3.4 Tlposepka 4acoB Ha NPOYHOCTH
[pH MORENHDOBAHMH HEETATHEX CUTYAlWA (GANAHCTHUECKHA CNYCK C OpOMTH
M pasrepMeTH3auHd [PH CrYCKe).

PesynbTaTH MCOHTAHAA:

BospeACTBHD NeperpyskM BeWUHHOA 12¢ B PA3HHX Hanpapleidsx c
OLHOBDEMEHHHM CO3[BHMEM BakyyMa B KalWHe NOABEPrafnch TPH BHAA 4a
c0B, N0 [BA 9K3IEHNNFpa Kaxjoro BHEA. ['DAOHKH H3MEHEHHS TIEPErpY3KH o
AaBaenus B kaluHe TnpepcTasieHs Ha pHcydke 1. Hampasnerme oced mokxa-
3aH0 Ha DHCYHKe 2. PesyibTaTd ucnuTanMh mpefcTasaess B rabadue 1.

Tabanua 1.Pe3ynbTaTd WCOHTAHWA 4acoB HA NPOYHOCTh W paforocnocol
HOCTb NPH HOAEAMPOBAHMM HENTATHHX CHTYAUMA (OANNMCTHYECKHR CHYCK ¢
opOHTH M PABrepHeTH3ALMS OpH CAYcKe ),

N gacos HaﬂpaBnBHﬁ;‘”;eﬂHHHHd Tpapnent Ensiésée;ne“ Bpeuﬂi
BO3NEACTBHY |Neperpysky I3BACHHE BO3ACACTBUS

18 M 120. | 0.4gse.| 40 muprier| S0
19 +Hx 12g. 0.4g/c.| 40 uw_pr.CT 30c.
39 +Ny {2g. 0.4g/c.! 40 wu_pr.cT 30
A0 1Nz 120, 0.4g7/c.] A0 wu.pT.0T A0
59 Nz t2g. 0.4g/c.| 40 wu.pr.oT 30c.
ilt] ‘Nz 120. 0.4g/c.! AD MM .pT.cT 30c.
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