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A TRANSIT rendszer

1957-ben a szovjet Szputnyik fellovésekor amerikai tudésok figyelték a miihold radiéadasat. Rajottek, hogy a
doppler-eltolédas mérésével j6 pontossaggal meg tudjak hatarozni a miihold palyajat. Mivel ez eredményes volt, az
az otletiik tamadt, hogy a rendszer megforditasaval a miiholdas navigalast meg lehet valésitani, tehat, ha ismert a
miihold palyaja, akkor a vevd helyét meg lehet hatarozni. 1959-re el is késziilt a TRANSIT 1A miihold, amelynek
sikertelen startjat kovetéen a TRANSIT 1B miiholdat sikeresen lizembe helyezték.
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MUszaki jellemzok

Urszegmens
- 80 kg , @460 x 300
- 5 MHz-es referencia (stabilitas= 10-12)
- 1,5 W-os addk
- 6 db miihold sarki palyan
(egymas zavarasa esetén tartalékra valtas)
- palyamagassag: ~1100 km
- keringési id6: ~108 perc
- két frekvencia a légkori hatasok csokkentésére
- £,=399,968 MHz max. Doppler f,;,=10 kHz
- f,=149,988 MHz max. Doppler f,,=3,75 kHz
- digitalis fazismodulalt +- 1 rad (57,3°)
- adatsebesség 6103 bit/2 perc (~50 bit/sec)
- 156 db 39 bit-es sz, 1 db 19 bit-es szé

Vezérlé szegmens
- 4 db foldi allomas az USA-ban
- 16 orara elore feltoltott adatok

Felhasznal6i szegmens +
- kétcsatornas doppler vevd
- csak egy miihold egyidejii vétele sziikséges és lehetséges
- nagy latészogi antenna (~félgomb) -
- max. 9 db 2 perces csomag veheté (lathatésag)

Adatszimboélumok
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A hiperbola navigacio

hiperbolak
/ (hiperboloidok)
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Harom szinkronban jaré adoénal
mar térben is meghatarozhaté a
pozicié hiperbola navigacioval.

Ha a vevo o6raja nincs szinkronban az
adok 6rajaval, akkor csak
tavolsagkilonbséget tudunk mérni a
vett jelek faziskiilonbsége (kodfazis)
és a terjedési sebesség
felhasznalasaval. Az ugyanakkora
tavolsagkiillonbséghez tartozé pontok
egy hiperbolan helyezkednek el.



A doppler korrekcio

2 perces pontok |
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A miiholdak két percenként leadjak sajat poziciojukat. Mivel az érak
nagyon stabilak ez ugy is felfoghaté, mintha annyi miihold lenne,

_ ) A Vevé ahany kétperces pont van. A palyaadatok és a tavolsagkiilonbségek
hlperbolmdol;/ I\ alapjan meghatarozhatok a hiperboloidok, melyek metszéspontja adja
I\ a vevd helyét. A mért adatokat a doppler-eltolédas miatt korrigalni

/
kell.
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A vevO blokkvazlata
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Az antenna egység

400 MHz-es antenna A kész antenna
- 150MHz-es és 400MHz-es egymasba
épitett quadrifilar antenna

- Korpolarizalt, 150°-0s karakterisztika
- Savszlirok

- Antennaerésiték

- Osszegz6

- Tavtaplalas

- Uvegszal radom, tengerviz-allé talp

- @450 x 780 mm

450°

Az egyszeriisitett antenna-iranykarakterisztika



A veételi lehetosegek alakulasa a hullam polarizacioja és
az antennanyalab alakja alapjan

Linearisan (sik) polarizalt hullamok esetén Korosen polarizalt hullamok esetén
Azonos sik: jo vétel. H @ Azonos forgasirany: jo vétel.
Linearis és
é@ > ‘ E kdros egyuitt: @ ®
3dB veszteség!
Meré&leges sik: rossz vétel. Ellentétes forgasirany: rossz vétel.

Keskeny nyalab: csak kovetni kell.

Keskeny nyalab: forgatni és kovetni is kell.

Forgatas

Széles nyalab: csak forgatni kell. Széles nyalab: nem kell semmit csinalni!




Az antennaerositd blokkvazlata
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A kész antennaerositd

400 MHz-es savsz(iré 400 MHz-es erésitd 400 MHz-es savsziird

150 MHz-es savsz(ir6 150 MHz-es er&sité 150 MHz-es savsz(ir6

Osszegz6 és DC levalaszto



Tavtaplalas RF kabelen keresztul

Antenna ° o . .
il )i Foitd . Kis R@DC Kis R@DC ' Foitd )i Tapegység
T I ojto Nagy R@RF Nagy R@RF I L
DC aram RF jel
- - > Ki
Ferdsit | |"_S_ (B-‘*I I RFerssits —o
L c C I
Kis R@RF Kis R@RF
Nagy R@DC Nagy R@DC
Az antennaer6sit6 kimenetét terhel6 impedancia: A kondenzator impedanciaja: venelldddidd, 111
e ! X ittt
* - % TCTTTTI R
7= 0 Fojto _ — 46,150 ZC = = =10 I |
Z,+Ry,s 50+600 200fC  2+MM*150MHz *InF
A feszultség reflexios tényezd: ggg
- A \ A gyakorlatban hasznalt formak
r 2-2,| _|4615-50| _ 4 g FUITY Y
= = = A < ) TN — -
1Z+2,| |4615+50]| 2 00 LA { ~
0 £ 200 A ‘ -
A reflektalt teljesitmény: Hass s e oo -y N
FREQUENCY (MHz) .
PReﬂ. = |r|2 = 0,042 = 0,16% RDC<I.5Q Rated Current: |100mA . N
Eqy tipikus fojt6 karakterisztika ~

A DC és RF jel 6sszeadasat és szétvalasztasat egy fojto-kondenzator parossal oldhatjuk meg. A jol megvalasztott kondenzator RF-en kis
impedanciat mutat, ami nem okoz szamottevé veszteséget, DC-n pedig szakadas. A fojté egy kis josagi tényez6ji induktivitas, ami DC-n
kis ellenallasu, RF-en viszont nagy Ohm-os ellenallasa van, elhanyagolhatd induktivitas mellett. Az igy kialakitott kapcsolas nem
befolyasolja Iényegesen az illesztést, ezaltal kis reflexiét okoz.



A Lokal szintézer blokkvazlata

p| =2 »  ¢/fdet.

p 375 MHz
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SRR V/ele)
+10 +5

—— 125 MHz

—— 25 MHz

» 5 MHz




A frekvencia etalon

A frekvencia etalon egy hdstabilizalt kvarc oszcillator. A 10 MHz-es kvarc kristalyt hészigetelt, fitott ,kalyhazott” doboz tartalmazza,
melynek miikddtetését egy gondosan kialakitott aramkor biztositja. Az aramkor gondoskodik a stabil frekvenciardl és a kis faziszajrol.

G Egy 10 MHz-es kvarc helyettesité
4,5 pF képe és az elemértékek. Erdekes,
11 hogy a kvarc egy két elektrédas
kondenzatornak tinik, mégis a C,
kapacitas nagyin kicsi, ellentétben

— """ az induktivitassal, ami a felépitésbél

R c nem kovetkezne. A C, kapacitas a

— 10 MHz ~—

330 14,057 £ 18mH tokozasbol adadik.
Néhany tokozott és kibontott kvarc, melyeken
lathatok a kivezetések. Urben tébbpontos
felfliggesztést alkalmaznak a nagy mechanikus
igénybevétel miatt.
Egy kvarc impedancia
1ZI 4 abszolutérték-menete a frekvencia

fuggvényében. A soros rezonanciat
a C, kapacitdas, a parhuzamos
rezonanciat a C; és a C,
kapacitdsok replusza okozza az
induktivitassal egyutt. Mivel C,
lényegesen nagyobb, ezért a
replusz kicsivel lesz kisebb C.-nél,
vagyis a két rezonancia nagyon
kbzel van egymashoz.

v




A HP 10544A frekvencia etalon adatlapja

=
HEWLETT E PACKARD

10 MHz

CRYSTAL OSCILLATOR

10544A

TECHNICAL DATA JUL 76

To maximize oven-efficiency in the 10544A, the heater
current is controlled by a switching regulator circuit.
This produces switching transients at about 4 kHz on the
input line and a low level spurious signal on the output.
A version of the oscillator with a dc oven controller is
available. It should be used when adequate input filter-
ing is difficult or better than -80 dB nonharmonic
components on the output are required.

To permit optimum performance and use of available
voltages, the power inputs for the oscillator/amplifier,
oven controller and oven circuits are available sepa-
rately. However, with a simple external IC regulator, a
single voltage regulated to 10 percent may be used. (See
Figure 3.)

CONNECTIONS:

Power and signal connections are made through a 15-
pin printed-circuit connector, such as CINCH 250-15-
30-210 (HP Part No. 1251-0160). Connections are shown
in Figure 2.

VOLTAGE SOURCES:

The Oscillator Amplifier and Oven Controller should
both operate from a +11 to 13.5 Vdc source. If connected
to the same source, an LC circuit, marked B in Figure 3
is then required to isolate controller switching transients
from the oscillator. The oven voltage may be obtained
from a single source of +20 to 30 Vdc or from a combina-
tion of negative and positive sources which combined
supply 20 to 30 Vdc. If this is done, the positive oven volt-
age must be equal to or greater than the oven controller

COARSE TUNING ADJUSTMENT

622 SIDE VIEW

(2.45)
8.4
| |39
_/LII— H _Tl-_ﬁ (.46)
PIN 1 6.1 38
Lzm)"'I = (As)|
104 (41) DIA

|
REF — |—50.8 (2.00)~ /— 6-32, 1/4 DP

I

516  BOTTOM
als (2.03)

147 2.52' T (1.32) VIEW
G %Jt_l_
PIN 1 —?:r() CL CONN

719 12)
24.1 (95) = (2.83) ) XXX = £.005
XX = +.02

NOTE: DIMENSIONS IN MILLIMETRES AND (INCHES).

FIGURE 1
Outline Drawing

voltage. There must be a current path between the oven
controller voltage source and the oven voltage source to
return the base drive current for the oven control transis-
tor. This may be accomplished by tying either pins 8 &
14 or 9 & 15 together.

OVEN
CON-
TROLLER

S

CAUTION: Incorrect voltages or reversed polarity will damage the unit.

AGC AND
OUTPUT
AMPLIFIER |

PRINTED CIRCUIT
CONNECTOR BOARD

10 MHz Output Signal

10 MHz Return

+11 to 13.5 Vdc
Oscillator/Amplifier Input
Case

EFC Return

NC

R

Oven Controller Input**

R

St

1

2
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6 EFC Input*
7

8 ‘}11(01345Vdc
9

0

NC
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11 Oven Monitor
12 NC
13 NC

CONTROL
TRANSISTOR

e R

*Connect Pin 5 to Pin 6 if external EFC (Electronic Frequency Control) is not used.
**A return path must be provided between the oven controller and heater supplies to

14 +{ 20 t0 30 Vde
15 - Oven Heater Input™

return the base drive current from the oven control
by tying either Pins 8 & 14, or Pins 9 & 15 together.

. This may be

FIGURE 2
Block Diagram
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FIGURE 3

I.C. Voltage Regulator 723, (HP Part No. 1826-0010) TO5 con-
figuration to supply 11%V to oscillator/amplifier and oven
controller. Circuits A and B are decoupling filters.

Temperature of the oscillator oven is maintained by
varying the duty-cycle of the oven input current through
a control transistor. A non-inductive voltage source is
required to prevent excessive voltage transients that
could damage the control trans:stor In addmon it may
be to provide di pling the oven
switching transients and other circuits operating from
the same power source. The filter marked A in Figure
3 can be used to provide both the non-inductive voltage
source and the decoupling filter.

Power for the 10544A may be obtained from a single
source of +20 to +30 Vdc (15 to 30 Vdc for 10° to 71°C
operation) with 10 percent regulation using a simple IC
regulator. A suggested circuit is shown in Figure 3.
The resistor and capacitor connected to terminals 3 and
4 of the IC minimize ripple and noise in the regulated
output. If the decoupling filter marked A is used, the
capacitor should be placed close to the pin 14 connec-
tion to minimize radiation of the switching transient
noise.

OVEN MONITOR:

The output signal at pin 11 (with respect to pin 15) indi-
cates the temperature condition of the oscillator oven.
The signal voltage level depends on the value of oven
supply voltage at pins 14 and 15.

Duty-cycle of the signal at pin 11 depends on the oven
temperature; long duty-cycle at turn-on and short duty-
cycle at operating temperature. The corresponding dc
voltage monitored with a high-impedance voltmeter is
maximum when the oven is cold (at turn-on) and mini-
mum when the oven is at operating temperature.

OPERATION:

Connect the oscillator through a 15-pin printed-circuit
connector. Allow a 24-hour warm-up time for stabiliza-
tion before adjusting frequency. At initial turn-on, the
oscillator may require several days to achieve its speci-
fied aging rate.

FREQUENCY ADJUSTMENT:

The crystal in the 10544A oscillator has the typical
quartz crystal characteristic of aging (changing reson-
ant frequency) slowly when the unit is off as well as when
it is operating. The 10544A crystal is made from high
quality natural quartz and extreme care is exercised to
eliminate contamination in the crystal enclosure to
minimize aging. Each oscillator is aged at the factory to
insure that its aging rate is better than 5 x 10-'%/day.
This rate can be expected to gradually decrease and
typically will reach 1.0 x 10-"° within one year. The
coarse tuning adjustment permits periodic change back
to exactly 10 MHz. The adjustment range is adequate
to cover in excess of 10 years at the typical aging rate.

Oscillator frequency may be adjusted by using the 18-
turn screwdriver adjustment located on the top of the
oscillator case. Fine frequency adjustments may be
made with a range of =1 x 10~7 using -5 to +5 volts dc
applied to the electronic frequency control input, pin 6.

A simple method of frequency adjustment is the “oscil-
loscope drift” method. The oscillator frequency may be
adjusted against a reference or “house” standard and
drift can be monitored.

Methods for measuring frequency are described in HP
Application Note 52-2. For minimum distortion the oscil-
lator output must be terminated with a 1000-ohm load.

OPERATIONAL TESTS:

Apply the proper input voltages and allow the output
frequency to stabilize for 24-hours. Adjust the output
frequency to 10 MHz as described under FREQUENCY
ADJUSTMENT and check the output voltage with an
RF Voltmeter or calibrated oscilloscope. Be sure to ter-
minate the output with a 1000-ohm load. If the output
voltage or frequency is not within specification, check
the input voltages and determine that the regulation
and noise are within specification. If the input power or
current are substantially different from those shown in
the specifications, return the oscillator to HP for repair.
The oven input power should decrease within a few
minutes after turn-on as the oven temperature stabilizes.
Continued full input power indicates a malfunction of
the oven controller and will damage the oscillator by
overheating.

SERVICE:

The 10544A is designed for factory repair only. Field
repair should not be attempted. Repairs are handled
promptly on an exchange basis through the nearest
HP Sales and Service Office. Order HP Part No. 10544~
60511 for exchange oscillator.

more information, call your local HP Sales Office or East (301) 948-6370 « Midwest (312) 677-0400 = South (404) 434-4000 « mmr)unmw.wmxummu 1501 Page
lnummm- California 94304. In Europe, Post Office Box 349, CH-1217 Meyrin 1, Geneva,

02-5952- 7437

In Japan,

, Yoyogi, Shibuya-Ku, Tokyo, 151.
PRINTED IN USA.



Egy egyszerl faziszart hurok (PLL)

A csak faziskomparatort tartalmazo PLL
blokkvazlata. A negativ visszacsatolas merev

faziskapcsolatot biztosit.

Be
o— Fazis- ,LPF <
@ Alulatereszté
komp. ki szlir6
XOR
VCO ki Veo :
Fesziltségvezérelt Hangold
oszcillator fesziiltség

Kis faziskulénbségnél csdkken a kitoltési tényez6,
ezeért csOkken a hangol6 fesziltség.

e [

VCO ki

Fazis-
komparator I

ki

Hangold

fesziiltség =~ — — — — - - - - - - e m  m m  mm mm -

Befogott allapotban 90° a faziskulonbség, 50% a kitdltési
tényez6 és fél értéken van a hangolé feszlltség.

- .

VCO ki
Fézis-
komparator

ki —
Hangols ~ T T T T T T T oo oo Tooooooooooes
fesziltség _ _

Nagy faziskilonbségnél né a kitoltési tényezd,
ezért né a hangolo fesziltség.

- .

VCO ki

Fazis- _ .
komparator | | | |

ki

Hangolo

fesziltség  _ _ _ _ _ _ _ o ___



A Demodulator blokkvazlata

32 +-10 kHz
vagy sin-o0s

12 +-3,75 kHz karakterisztikaju
7 >< o < demodulator

kimenet
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A Demodulator jelalakjai

cos-os demodulator
karakterisztika

Uki

A
\=¢

sin-os demodulator
karakterisztika

Uki

> ¢

Kimend jel:

Kétszeres clock

= JUUL

Kimené jel:
ADAT

|1 | o |

—>

RF atvitelnél célszerli szimmetrikus adatszimbolumot hasznalni azért,
hogy ne legyen DC tartalom. A keletkez6 DC nem hordoz informaciot,
ezért levalaszthatd, vagyis az egyes fokozatok munkapont beallitasa
kilén-kilon megoldhatd, igy 1ényegesen egyszeriibb a teljes erésit6 lanc
megeépitése.



Befogasi tartomany
fesziiltség/frekvencia

A VCO hangolo feszultsege
(hurokfeszultség, demodulalt jel)

A

id6é

A hurokfesziiliség nagy savszélesség
esetén (gyors hurok) a teljes tartomanyt
atfogja, igy barmilyen frekvenciaju jelre
befog.

Demodulatorokban az adatsebességhez
kell illeszteni a hurok savszélességét,
ezért a hurok lassu lehet. Kis
savszélesség esetén (lassu hurok) a jel
csak egy részét fogja at a teljes befogasi
tartomanynak, ezért egy un. keresé jelet
(fGrészjel) adunk a hurokfesziiltséghez,
ami kitériti a teljes tartomanyba, igy be
tud fogni. Befogas utan a keres6 jelet
kikapcsoljuk, hogy ne befolyasolia a
hurok mikodéseét.



A Bitregenerator blokkvazlata

]

< I— > DATAH
> [ - l ]
- » Cp
reset ]
>l \ DATAL
»| D Q L
_/ »Cp
| 1 | o | 2 x clock| Vezérls T]
—»
+ aramkor
- Szemabrak
Integrator A masodik és hatodik
bemenet bit-nyolcadok invertalva. Zajmentes
jel
Integrator A kétszeres idejli integralas
kimenet 3dB javulast eredményez.
DATAH —1 A kimend adat negyed bitet késik az
Zajos
integralas miatt. Hibatlan vétel esetén :
L jel
DATAL | L | 0 - a DATAH és DATAL egymas inverze, :
ha azonos, akkor hibas a bit.




A Transit vevd analdg rész NYAK-ja
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Meresi eredmények

645 dbra. A referenciatél vald eliérés meterben, sojbt

HT
{1

1983 XL 11152 GMT 281

40 elfogacbtt Givonulds folyaman.
{0 adatok- LT 47°28' 37500°

E_ 4" 03' 26070'
183,400 m

628 dtra A

a adatok: LT N
INE
HT

10830111152 GMT-t4.

. hosszisdg valtozisa sajdt oszcilldtorral

477 78" 37510"
18°03' 26920°
183,00 m

" dtvonulasok széma

Az egyes atvonulasokkor kapott poziciok két
dimenziéban abrazolva. A szamok idérendiséget
jelélnek. A 10m sugaru kor koézéppontja a
pozicié varhaté értékét adja. A REF pont egy
el6z6 mérés soran mért pont.

Az el6z6 eredmények alapjan a hosszlsagi és
szélességi koordinatak idobeli konvergalasa.

645 dbra. A fldrajzi szélesség voltozdsa sajdt oszcilldtorral. ™
Referencia adatok-LT N 47" 28’ 7510"
LNE 13" 03 26920"
HT 483300 m

183X1 4 5% GMT-t5L



Orosz nyelvl prospektus

SNS-11

ABYXKAHAIbHAS1 CUCTEMA NTIOKALIUU n
HABUrALIUM C NOMOLLbIO CITYTHUKA




BBE[IEHME:

SNS-11 ¢ nomowbio cryTHUKos cucTemsl TRANZIT moxet
BbINONHATL NOKAUMIO, @ NPU NOAKNIHEHMM HABMIALMOHHBIX
NPUGOPOB — HENPEPbIBHYIO HABUTaLMIO.

CUCTEMA NNTOKALUN

LWecTb cnytHukos cuctemsl TRANZIT scerga pa6oTaior og-
HoBpemeHHo. CnyTHUKM BpawalTca BOKPYr 3emnu no
MONSAPHOM KPyroeow opbute Ha sbicote 1000 kM. Bpems ux
kpyroo6opoTa — 107 MuH. 370 03Ha4aeT, YT cpegHee Bpems
MeXay NPUEMOM OT /BYX CMYTHUKOB Ha 3KBATOpE COCTas-
nset npumepHo 90 MUH., @ Ha CEBEPHOWN NV I0XKHOW WKpOoTe
45° - 60 muH. CnyTHUKM BeyT nepeaady B ABYX nonocax no
kaHanam 150 MI'y 1 400 Mry,

TouHocTb paboTel cuctembl TRANZIT He 3asucut OT noro-
Abl ¥ BPEMEHM CYTOK.

SNS-11, Ay “ np! , CMonb3y-
towmi apbexT fonnepa, ABNAETCA ManorabapuTHoOM nepe-
HocHoW nonesoi 3BM, koTopas MOXeT nNpuHuMaTh U obpa-
6aTbiBaTh AaHHble cnyTHUkoB TRANZIT.

TOYHOCTb:

Mo AaHHLIM NPOXOXACHUS OAHOTO CTYTHIKA MOXHO YCTaHO-
BUTb MECTOHAXOXKAEGHUE B TPEX UIMEPEHUAX (WMpoTa, Aon-
fOTa, anbTUTyAa) ¢ TOYHOCTLIO 30 M, NO AaHHbIM 25 n3me-
peHun — 5M, C MCNONb30BaHWeM TpaHcnoKauwm — 1 M.

Mpu paceTax ucnonsayetcs cepoug WGS 72, Ho npy 3a-
A@HUN COOTBECTBYIOWMX OTKNOHEHMA MOXHO BbINONHATH ON-
peaenexue nosuuui 3 D B Nio6oi reoduan4eckon cucteme.

CUCTEMA HABUIrALMK:

TaK KaK CnyTHUK NPOXOAUT B TeueHne 15—20 MUH., B Teye-
HME KOTOPbIX MECTOHaxoXaeHue Kopabnsi MOXeT uame-
HUTBCS, AN 0BECMIEYEHN TOYHOCTU U3MEPEHNS HEObX0AN-
MO YHECTb UCKaXeHue Kpueoi flonnepa u3aa nepemeLyeHms
Kopabns. 310 umeeT 0coboe 3HaueHue, Korga Kopabns Ma-
HEBPUPYET BO BPEMS U3MEPeHWR.

Mocne onpegenesns aKTyanbHOrO MECTOHAXOKAGHMA KO-
Pabna [0 NPOXOXKAEGHWA CNEAYIOWEro CNYTHUKA MOXHO




TOYHOCTb:

= TOYHOCTb  YCTAHOBNEHHA MECTOHAXOXAGHUS NpU Npo-
XOXKAEHUM CnyTHUKa, cocTasnsieT 30 M, OWMGKa Yrnosow
HaBMUrauuu aBTOMaTM4eCcKu KoppekTupyetcs IBM Hasura-
4k NDY NPOXOXKAEHMA CREAYIOLEro CrlyTHUKA.

—Jlarom u3MepseTCA CKOPOCTb NepeMeLieHns B npegenax
0,01-34 MOPCKMX MUNK C TOYHOCTBIO 0,25%.

— OBM MOXET U3MEPATL AaHHble, nOCTynarWme OT rupoKOM-
naca, cHabXeHHOro TenenepegaTiMkoM Tuna resolver ¢
TO4HOCTBIO 0,15°.

PEXWMbI PABOTbI, IMANOI
C ONEPATOPOM:

NOCTPOEHUE CUCTEMbI HABUIAL|UM:

Copepxut 6110k 3BM 1 aHTEHHY, ONMCaHHbIE NP CHCTEME

NOKaUMK, @ TAKXKE 3NEMEHTbI CBA3N HABMTALMOHHbIX NPUEO-

PoB, BCTPOEHHbIe B 610K OBM, paclumpeHHyio onepaTusHyio

NamATe U AUCNNeR, HEOOXOAUMBIA ANS HENPEPLIBHON UHAK-

Kaymm 6oMbworo obbema AauHbiX. [lONONHMTENbHBIMK

YCTPOACTBaMM ABNAIOTCR:

—AganTep ceTu ans nuTaHus OT cetu 220 B, 50-400 Iy,

~IluHun Tenenepesasn AaHHbIX AN NOAKNIOHEHUA TEPMU-
HasioB, PacnonoXeHHbIX B WTYPBabHOM pybKke KOpabns,
KabuHe KanuTaHa u T. 4., M ANA COBMECTHOW paboTsi C
Apyramu (Hanpumep, reoduanyeckiumu) IBM.

- YCTPOACTBO MSArKOrO AWCKa ANs paspasoTaHHoro Kypca
MNW PErucTpauymit AaHHbIX.

CywecTayeT 4eTbipe pasnnyHbIX BbIGMPaeMbIX
blo

- Nlokauus (SURV)

— Hasurauus (NAV)

— ABTOMaTU4ECKOe ynpasnetve kopabnem (AUTO-NAV)
— Pyuxoe ynpaenetve kopabnem (MANU-NAV)

1.~ AKTyanbHblit PeXuUM PabéoTbl MOCTOSHHO CcurHanuanpy-
eTca.

2.-Tocne BBOAA HEOOXOANMBIX OTKNOHEHMA SNS—11 Mo-
XeT paboTaTb B XeNaemon CUCTeMe KOOPAMHAT (B Ta-
KOM Cry4ae NOCTOAHHO CMrHanuavpyeTcsi OTKNOHeHWe
or WGS-72).

—Bes BB0AA OTKNOHEHMI pacyeT BbINONHAETCH ABTOMA-
Tr4ecku no WGS-72.

3. - Pexvmbl paboTel SURV 1 NAV SBNSIOTCA MAGHTUUHBIMM
COOTBETCTBYIOWMM pexumam pabotel MAGNAVOX,
MX1502 1 MX1107 ¢ TouKM 3penus CUrHanM3aywm, Bo3-
MOXHOCTEN BMeLWaTenbCTBa U TOHHOCTH.

4.—B pexume pa6oTel AUT-NAV pexum paboTel NAV noc-

ne BBOAA AaHHbIX TOYEK U3NOMA BbiIr 0 Kypca
A aBTOMA ynp:

MEXaHu3MoM. [laHHbie TOYeK Nepernbos MOXHO 3anpa-

WHBATH M U3MEHSTL B Ni06OE BPEMS,

5.-B pexume pa6otel MANU-NAV pynesoit mexauam
YNPaBNSIETCA C KNABUATYPbI AUCTINES, AKTYANbHOE Mec-
TOHAXOXK/AEHUE, KYPC W CKOPOCTb KOPAbns KOHTPONM-
PYIOTCA C gucnnes.

6.~ CooblyeHns 3aal0TCs Ha aHINMACKOM A3bIKE WK Co-
ABPXaT  00blYHBIE  AHFNUACKME COoKpalweHus  (cm.
MX1107).

MOCTPOEHUE CUCTEM N JAHHbE

NO HALEXHOCTWU:

Obe cucTembl peanu3osaHbi Ha nepeHocHon OBM Tuna
SNS-11 npouasogcea BUAEOTOH.

Ota 3BM COCTOMT M3 04HOrO 6110Ka CBEPXMPOMHOTO UCnon-
HEHUs BECOM 25 Kr.

NOCTPOEHME CUCTEMbI TIOKALWM:
8 6noke 3BM peant3osaHbl UEHTPanbHoe YCTPOACTBO, one-
aAN0 6nok

TPEBEOBAHMSA K OKPYXXAIOLWEW CPE[E,
AAHHBIE MO HAAEXHOCTM:

- Pabouas Temnepartypa: —15°C-+55°C
— Paboyas Temnepatypa aHTeHHb:: —50°C—+70°C
~ OTHocuTenbHas BnaxHoCTL Bodgyxa: 100%
— McnonHenue, CTOAKOE K CONEHOMY Tymawy
— VcnonHene, CTORKOE K AOXAEBON BOAE
- Obnepetenue: 0,02 kre/cm?
— MakcumanbHas BeTpeHHan Harpyaka: 160 kw/yac,
- Temneparypa xpaveHus: —50°C—+85°C
— Bubpayus: 5-500 'y, 20H/cex? (MIL-E-5400, kpusas II)
~ PesonancHas yactota =40 Ny
—Ypap: 150 Hicex?, yaapei Ha Il mcek (MIL-E-5400)
- Mapenve (npu TpaHcnopTuposke): no STD-783
- OnekTponutanve: 21 B-32 B
72/12 BT - cucTema nokauyum
140 Bt - cuctema Hasuraumv
(6e3 MArkoro Aucka u TepMuHana)

Or agantepa cetu:
ogHothasHoe 220 B 13 %
47+440 Ty
c

paTuBHas namaTh, " pag
MUTHNA M NynbT ynpasnenws. inA nepeHoca Ha kopnyce
OBM pacnonoxeHbl Ase pyuku. YCTPOWCTBO MOXET pabo-

Cnorb: CeT W BHEWHero
AKKYMYNATOPA MOXHO 0GECNEYMTH HEnpepbiBHOe anek-
TponUTanue

Tatb OT aKKymynsTopa 24 B. Bo spemsi paboTsi noTp T
OT aKkymynaTopa Tok 3 A. Mexay ABYMS NPOXOXAEGHUAMM
CMYTHAKOB MMEETCSi BO3MOXKHOCTb 3KOHOMHOTO pexuma pa-
60T, NP KOTOPOM NOTPEGNSEMbI TOK COCTaBNAET 05A.
{feyxnonocHan MowHas aHTeHHa Tuna quadrifilar secom 20
Kr, ny , NOAKNKYAETCH
K 6noky 3BM /pagvonpuemHmka ¢ noMousio kabens ANUHOR
MaKcumansHo 100 m.

! P %
A Y 3
no STD-783 (umnynsc 1 kB npu 220 B)
~ CTaTiyeckan noMexoyCTOMUMBOCTS:
no STD-783 (uckposow paspsg 7 KB no HapyxHo# no-
BEPXHOCTM Kopnyca)
- EMI: MIL-STD-461 A
- Bec: 25 kr/kopnyc
7 kr/apanTep cetn




- AtmocchepHoe aasnenve 15-10 kMa

—WMeeTcs oxnaxpgeHue TENNOOTBOAOM, TaKuM 06pasom
06ECneYMBaeTCA BHYTPEHHEE TEPMUYECKO PaBHOBECHE.

- MTBF: 40.000 yac (UMY, namaTs, 6nok nutasms, paguo-
NPUEMHUK, @HTEHHA ¥ 3NEMEeHTLI CBA3U nepudiepui)

~MTTR: 0,5 yac

OCHOBHbIE MAPAMETPbI OTAE/NbHbIX
BJIOKOB:

LexTpansHoe ycTpoicTso:

- BKnioaeT B cebs kopnyc 6noka 3BM, LMY, 6nok nuta-
HUS, ONEPATUBHYIO NaMATL B UCTIONHEHUH, BO3MOXHOM OT
64 kcnoso A0 256 KCNOBO MO eguHuLe 64 KCNOBO, 6NOK

— B FOPU3OHTANLHON NAOCKOCTY: KONLLEBOI Uany4atens
— 3NAUNTUYHOCTL: + 1 4B
= MMEET BCTPOEHHbIN ABYXKAHANbHbI AHTEHHBIA yCUNUTENs
= CyMMapHbiit KOAHPUUMEHT HanpaBneHHoCTH: 6onswe 28 a6
~ BbIX0AHOE conpoTuenexue: 50 Om
— NEKTPONUTAHWE: AUCTAHUMOHHOE NUTaHWe Yepes Kabens
OT NpUemHuKa
— ANuHa kabens makc. 100 m
- pa3Mepsl: BbicoTa: 780 MM
AvameTp: 450 mm.

AnemeHT CBA3N rpoKomnaca:
—noaknio4aet K wuxe 3BM rupokomnac, umerowmin Tene-
nepeaaTuMk Tuna resolver

Topa Ans namaTy, a
TaKXKe [ONONHUTENbHLIE MYNbT yNpaBneHus v agantep
cetu

— 16-paspsgroe LMY, c opranusaumen wik ¢ HenocpeacT-
BEHHbIM OCTYMOM, aBTOMATUHECKOM MUKPOAUArHOCTUKOM

— NONYNPOBOAHMKOBAA NaMATb BLICOKOA HAAGKHOCTH C aB-
TOMATUYECKIM OGHAPY)EHUEM 1 UCTIPABNEHUE OWNBOK

~ paamepsb kopnyca: 320x210x550 mm.

CBA3W PYNEBOro MexaHu3ma Kopabns:
BbIXOA HaNPAXEHUA C TOuHOCTBIO 107° Ans ynpasnexus
PYNeBbIM MEXAHN3MOM, C BbIXOAHOM MOLHOCTbIO MaKC. 12 BT,

AnemeHT cBA3M nara:
VU3MEepPAET OTHOCMTENbLHYIO CKOPOCTH NO OTHOWEHWIO K BOAe.

OnemeHT CBA3M nara, UCnonb3ylowero ahdext

[AByXKaHanbHoe YCTPOACTBO NpUeMa OT CNyTHUKa:
— AABYXKaHanbHoe YCTPOACTBO Npuema, uenonbaylowee aphexT
Bonnepa: 149.988 My
399.968 My
YYBCTBUTENLHOCTH Bbilwe 0,1 MkB
6uicTpoaeicTaue: 50 but/cex.
Bpema 3axsara: 30 cex.
— MUKPONPOLIECCOPHOE ynpaBsneHme
— OMOPHOE Har cKpart v cTadl ThiO
5102, 10 My

ABYXNONOCHas aHTeHHa:

— aHTeHHbl quadrifilar ¢ yacToToi 150/400 MI'y, BCTPOEHHbIE
APYr B Apyra, KOTOPbIE UCKNIOHAKOT 00bIYHbIA BEPTMKAND-
Hblit MEPTBbLIN YrON WTbIPEBON aHTEHHbI.

- BepT W yron Har Tv: 150

noAknio4aeT K wure 3BM nar, ucnonbayowmi addekT on-
nepa, npegHa: i 2l B
TPEX U3MEPEHNAX MO OTHOWEHWIO K MOPCKOMY /Y C NOMO-
Wbio yNbTpassyka.

MepeumcrieHHble 6NIOKY, 33 UCKMIOHEHUEM aHTEHHSI, MOTyT
6bITb pasmelyeHsl 8 6noke 3BM

AABOAHON MArKWIA AUCK:

—B OTAensHOM Kopnyce pasmepom 320x210x450 mm, ¢
BCTPOEHHbLIM GNOKOM NUTaHUS

- Bec: 15 kr

~ noTPebNAeMoe HaNpPsHKEHNE NUTaHNA
21-32 B, 40 Bt unu ot agantepa cetu
220 B *}3%, 47-440 'y, 50 Bt

— eMKOCTb: 2X 1,6 Mbant

— CKOPOCTb nepejayu AauHbix: 0,5 Méut/cex

—cpegHee Bpems goctyna: 120 Heek.

- ¢hopmart: B pexume FM IBM 3740

B pexume MFM IBM system 34.

Apanrep certu:

- ObecneunsaeT paboTy 0T ogHoasHon cetv 220 B* 1%
NepemeHHoro Toka (47-440 )

= UIMEET BXO/ NOCTOAHHOrO Hanpsxenna 21-32 B, u B cny-
4ae 0TKasa CeTH BO3MOXHOCTb aBTOMAaTUYECKOrO nepe-
KNIOYeHHs.

—BEC: 7 Kr.

— pasmepsl: 160x150x250 mm.
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Mponssogrens:
BIEOTOH

A
BbIMMCTUTENGHO TEXHVKM
1021 Budapest, Il

Voros Hadsereg u. 54

H-1525 Budapest 114, P1. 65
Tenecow: 213-187

Tenexc: 22-4587

Sxenopr:
A BUIEOTOH
1068 Budapest VI

MowToBwit agpec:

H-1398 Budapest, 62
Tenedon: 210-520

Tenexc: 22-4763

Tenerpac: VIDEOCO Budapest

namsTs Ha 512

aHTeHHa
ABYXKaHanbHbIA
PafUoNpPUEMHUK
r
7001/00

3arpyaka nporpamm

FUPOKOMNAc

ynpasnexve pynesbim
YCTPOACTBOM

CTpyKTYypa
HaBWraumoHHoON
cuctemsl SNS-11
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Angol nyelvl prospektus

SNS 11

Satellite Surveyor and Navigator

Dual ch I Point Positioning and Navigation Sy

VIDEOTON




THE SYSTEM

Using satellites of system TRANSIT — can determine point po-
sitioning or it can continously navigate and do automatic ship-
heading by using additional navy equipment

POINT POSITIONING

Currently there are 5 operational satellites. They travel in cir-
cular polar orbits c.a. 1000 km above the earth’s surface. The
orbital period is approximately 107 minutes

The average interval between successive satellite passes on
particular point is approximately 90 minutes at the equator and
minimal at the poles.

At 45 south and north latitude successive passes occur appr.
every 60 minutes. The satellites transmit two coherent carrier
frequences at 150 Mc/s and 400 Mc/s. Two frequences are
used so that the correction may be made for refraction of the
signals in the ionosphere.

The accuracy of the operation of TRANSIT system doesn't de-
pend on the weather and it can work 24 hours a day.

The SNS 11 (Satellite Navigation System) — containing two
channel receiver - is small size, two-hand portable ruggedized
computer which is able to receive and process data of TRAN-
SIT satellites.

Accuracy

On one acceptable satellite pass the SNS 11 can determine its
position with sufficient accuracy of 30 meters, on 25 passes
with the accuracy of 5 meters, in Translocation with the accu-
racy of 1 meter in three dimensions (latitude, longitude and
height above mean sea level). It calculates by using the WGS
72 spheroid but entering the correspondent local datum con-
verting from WGS 72 it can do three-dimension positioning in
any geodetic system.
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NAVIGATION SYSTEM

One satellite pass takes 15-20 minutes and during this time
the ship moves, so we must take into consideration the ship’s
motion’s distortion effect on the Doppler curve so as to keep
the accuracy of measuring. It is more important if the ship
changes its speed and heading during measuring.

After the position has been computed dead reckoning process
is used to describe ship’s motion (speed and heading) during
each satellite pass.

By the help of speed log and gyrocompass connected to
SNS 11 computer the ship's speed and heading data can be
described.

The sea waves and streams spoil the accuracy of speed log
measuring. This kind of error can not be permitted mainly du-
ring r or g i ing on shelves. So we

use doppler sonar to eliminate the drifting error.

Doppler sonar can be used fill sea-depth of 500 meters. It
measures relatively to sea bottom the ship’s motion by using
ultrasound.

AUTOMATIC SHIP NAVIGATION

The ship must pass a determined route. Ship heading can be
difficult when passing narrows or registrating geophysical pro-
file. The rudder can be connected to the computer 00 so as to
make the navigator's work easier and to avoid human mista-
kes. In that case after entering the turn points of defined route
in the computer automatic ship navigation can be used.

If it is necessary the route can be changed or controlling can
be switched to manual operating mode.

Accuracy

- At one satellite pass the accuracy of positioning is 30 me-
ters. Dead reckoning error - coming form angle navigation —
is autc ly by navigation i after the
next satellite pass.

— Log measures the speed of motion at the accuracy of 0.25%
in interval of 0.01 to 34 knots.

— Computer can measure the data coming from the gyrocom-
pass equipped by resolver type teletransmitter at the accu-
racy of 0.15 degree.

CONSTRUCTION OF SYSTEM AND DATA
OF RELIABILITY

Both systems are based on SNS 11 type VIDEOTON made
rugged computer. This computer is a single block rugged solid
state unit with weight of 25 kg.

Construction of point positioning system

The computer’s block contains CPU, operative memory, dual
channel receiver, power supply unit and control panel. For the
sake of portability we' ve equipped two holders on the compu-
ter box. The equipment can be operated from 24 V battery. Du-
ring operation its consumption from battery is 3A. We can use
stand-by operating-mode between two satellite passes. This
time the consumption is 0.5 A. The 14 kg, dual band, quadrifi-
lar antenna with preamplifier is connected to computer/recei-
ver block by a cable with max. length of 100 m.

Construction of navigation system

It contains the above mentioned computer block an antenna

and navigation equipment interfaces integrated into the com-

puter block, extended operative storage and display for conti-

nous displaying of big amount of data. Optionally it can be ex-

tended by the following units:

— mains adapter for power supply from 220V, 50 to 400 Mc/s
mains

—data transfer lines for cooperating with display terminals or
other (e.g. geophysical computers) in several places

~floppy disk unit for defined route or diary




ENVIRONMENTAL REQUIREMENTS,
DATA OF RELIABILITY

~ operating temperature: —15 °C to +55 °C
—op. temp. of antenna: -50 °C to +70 °C
- humidity: 100%
—salt resistance
—rain resistance
—ice pressure: max 0.02 kp/cm?®
—max. wind load: 160 km/h
~ storage temperature: -50 °C — +85 °C
— vibration: 5 — 500 c/s, 20 N/S?, (MIL-E~5400)
—resonance frequency > 40 c/s
—shock: 150 N/s?, 11 ms shocks (MIL-E/5400)
~ dropping (delivery): according to STD-783
~ power supply: 20.4 V to 40 V
72/12 W — point positioning system
140 W - navigator system without floppy
terminals
from mains adapter: 1 phase 220 V ~5%
47 t0 440 ¢c/s
by using mains and outside battery at
the same time the power supply opera-
te without cut
~ dinamic interference elimination: according to STD-783
1 KV impulse on 220 V
- static interference elimination: according to STD-783 (7 KV
spark dischanging on the surface of the box)
-EMI-STD 461 A
— weight: 25 kg/box
7 kg/mains adapter

—air pressure: 15 to 107 KPa

- conductive cooling inside assures internal thermic balance

~MTBF : 30.000h (CPU, memory, power syupply, radio re-
ceiver, antenna and peripheries’ controllers)

~MTTR: 0,5 h

as

MAIN CHARACTERISTICS OF THE UNITS
Central Unit:

- contains the computers black box, CPU, power unit, opera-
tive memory 128 kbyte to expandable 512 kbyte in 128 kbyte
units, the battery unit for saving of memory information and
optionally control panel and mains adapter

Dual floppy drive

—single box max. 320x210x450 mm with a built in power
supply

- weight: 15 kg

- power voltage demand: 20.4V-40V, 40W or from mains
adapter 220V+*§%, 47 to 440c/s, 50 W

- capacity: 2 x 1 Mbyte

~ 16 bit CPU, DMA bus ; g

- high reliable semi-conductor memory with automatic error
debugging and correction

—dimensions of box: 320%210x550 mm

Dual channel satellite receiver

—dual channel doppler receiver: 149.988 Mc/s
399.968 Mcis
sensibility is better than 0.1 p V
dataspeed rate: 50 bit/s
locking time < 30 s
~ microprocessor control
- 10 Mc/s reference with short time stability 5-10-'2

Dual band antenna

—150/400 Mc/s quadrifilar antenna built in each other, which
avoids the vertical dead angle of rod antenna

- vertical half power beam width: 150 degrees

— horizontally plane: omnidirectional

— ellipticity: +1 dB

~ it has built in dua! channel antenna preamplifier

- residual gain is better than 28 dB

~ output impedance: 50 Ohm

—power supply: remote supply from the receiver through
cable

—lenght of the cable: max. 100 meters

—dimensions: height: ~ 780 mm

diameter: 450 mm

Gyrocompass controller

—it connects a gyropompass equipped by teletransmitter to
the computer’s bus

Rudder controller

—max. 12 W output voltage for operation of the rudder.

Log controller
~measures the relativ speed compared to water

Doppler sonar controller

—it makes possible to measure the ship's motion in three di-
mensions compared to sea-bottom with ulrasound and con-
nects a doppler sonar to the computer’s bus.

The above mentioned parts except the antenna can be built in

the computer unit

—data i speed: 0.5 Mbit's
— average access time: 80 ms
~format: FM mode  IBM 3740

MFM mode IBM system 34

Mains adapter

—-220 V*%% makes possible to operate by alternative cur-
rent, one phase mains (47 to 440c/s)

—it has a 20.4 V to 40 V direct voltage input and an automatic
switch-over in case of power failure

—weigth: 7 kg

— dimensions: 160x 150250 mm




Information:

VIDEOTON

ELEKTRONIKAI VALLALAT
SZAMITASTECHNIKAI GYARA

1021 Budapest, Voros Hadsereg utja 54
HUNGARY

Telephone: 320-500

Export

VIDEOTON

INDUSTRIAL FOREIGN TRADING LTD.
1068 Budapest VI.. Szofia utca 9
Hungary

Letters: Budapest 62. POB. 557
Telephone: 210-520

Telex: 22-4763

Cables: Videoco Budapest

LATITUDE 47°31' 24.356"° NORTH
LONGITUDE 18°59' 6.768" EAST

5070/A/1
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A Transit szimulator
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TRANZIT IMULATOR

- kimen6é RF szint allitas csatornanként is - modulacio belki

- kézilautomatikus doppler allitas - KF kimenetek

- valaszthaté adatstruktura - szinkronjelek sth.



NOo Oakwd

Ellendrzd kéerdések

. Milyen palyan keringtek a Transit miholdak?

Miért kell két frekvenciat hasznalni?

Miért célszer( korpolarizalt antennakat hasznalni?

Miért ajanlott szimmetrikus adatszimbdlumot hasznalni?

Miért csak egy miholdat szabad egyszerre venni?

Mi a hiperbola navigacio Iényege?

Mi a jelentbsége a 2 perces adatoknak a Transit rendszerben?



