Kodalkanal Obs. Bull. Ser. A {1953]) 3, 25.29

A SIMPLE DIGITAL S8YSTEM DRIVE FOR SMALL TELESCOPES

J. C. BHATTACHARYYA, K. 8, RAMAMOORTHY, end R, CHANDRAMOHAN

ABSTRAACT

A varisble stable frequeney souras smploying a crystal csolllator and a progrsmmabla digital divider chain
Is desoribed. The systsm offers an Ideal amangement for controlling tracking rates of small and medium slzs
telasoopse by which limitationa dus 1o mechanical Imparfeations can elmost be completely aliminated.

Key words ! digltal drive—varlable rate generaiar

in small and medlum elze telescopas with epertura
lesa than 1m, the nesd for a versetile drive control uni
If frequently felt. In photometry, & vary accurate drive
enablea the obsarver to cut down the dlaphregm slze
to almoet the sesing dleameter IImit, theraby vastly
Inoreselng the signal-to-nolea ratlo. With the con-
ventlonsl spaoirographe, a praclae control of the driit
rate can be obtelned by off-eetting the tmaking speed
by small oentrolled amounts, resulting In uniform
specira, ta ba recorded. In older Instrumente this hae
been attempted by chocsing a cryatal oontrolled
oacl||stor very olose to a fraquency which Is an Integral
multiple of drlving frequancy of a synohronoue motor
with eccurate gear reduction syatem. A flxed dlvider
was normelly employed to scale down the fraquency
to the aynohronous value. For varieble spsed drive, a
sepearate osolllator with leas stablllty was used.

The arrangement worke very satlefactorlly for
tracking the telescope near the zenlth, whore the
rafractlon and mechenloal correctlons are eimost non-
exIstent ; but at lower elevailon the tracking le not so
satlefactory. In photometry experimente, this oalle
for the use of a larger dlephragm with consequent
detarloration of the algnal-to-nolse retlo, The varlable
oeclllator, becauss of |is lower etablllly, oannot be
used to compenssate for these etrors, aven If these wers
previously determined with desired accuracy. Above
all the requirement of mechanlcal precision le rather
high and choloe of the natural crystal frequenocy
becomes a bit rigid. Sometimes, thess {aator poss
conaldsrable diffloultles.

In the present paper wa deacrlbe a digltal system
whare the malorlty of these (Imitatlons have been
removad. Basloelly thla employa e stable orystal
controlled oscillatar with a digltal verlebla dlvider
chaln, whoso acale [actor can be pracissly est or altered
according to any pre-errenged pattern. The arrange-
ment [s versatile catlerlng to & varlety of synchronous
driving systems with equal precislon. This removes
the etringent restrictions Impossd on mechanloal
dealgn end if requlred permlts qulck alteratlon of
driving rate.

The baalc arangements of the varlable rats genara-
tlon syatem |s shown In Figure 1. A stable frequenay
la generated by & crystal controlled osollietor whish
regulatee the pulse generation rate of a achmidi trigger
clreult, The pulses are scaled by a chaln of counters,
but unilke & normal ecallng arrangement the scaled
{inal pulses &aro not utilleed, Instead, the counters
are wirad to a serles of gate clrcult ohlpa, whose othes
Input {8 selacied by a serles of thumbwhesl ewltches,
The oolnoldence clrcult generatee a pulse ea soon en
the total gount reaches the value set by the thumb-
whesl awltches, Thia pulse operatee a fllp-flop besldes
reseiting the complets counter ohaln, when the whola
operation etarts all over again. The output of the
flip-flop thus generates » square wave whoge
frequency, besldes belng very stable, ¢an be
acocuretely controlled by the ihumbwhesl setting.
The equare wave le next convertad Into It
fundamental s[nusoldal component by flitering,
whloh drlves the flnal power amplifier supplying
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power to synchronous motor drive, The complete
clrcult la fabricated by using about thirty digltal 1.C.
chips of the 7400 serlea and le contalned In two cards
of 11 x 17 cm. Flgure 2 shows the detalls of the
chips and thelr arrangemeni. Flgure 3 shows =&
photogreph of the two cards, contalning the entlre
digltal system.

This digital aystem has been put Into operation
In the 38 cm photomstric telescope at Kavawur end
has proved [ts oapabllity by actual performance. The
raquired thumbwheel seitinga could bs determined
qulite preclesly by trial end error ; during the trlal rune,
the programme star could ba contalned In 2 diaphragm
of 30 aro sec for more than two hours, Small perlodic
errora ware, however, found to exist whoee orlgln cen
be traced to Imperfections In the meahenloal parta of
the driving eyatem. Thase errora In the Kavelur 38 cm
telescope are of the order of 10 arc sec thereby limit-

Ing the cholce of very small dlaphragmas; but for most
of the observetlonal programmes thls le found to be a
limitation of little slgnificance.

For the total solar eclipse experlments In Indle,
on February 16, 1980, a battery of theae diglal control
aystems were employed to provide adjusteble rates
for coslostat drlvos In different experiments. The
preclalon and adapteblllty of the devices were found.
to be of a very high order, mesting the long overdue
raquirementa of the exparlmental astrophyaicists,

An extenslon of the present eystem In which the
thumbwheel swliiches are to be replaced by shift
regleters, controlled by a keyboard, with provislons to
programme the rata of drive compensating for flexurs,
meahanlcal and refraction errors Is belng worked out
This may ult!mately provide an Inexpensiva pracles
drive system for ameall and medlum elzed optical
talesoopes.



