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SUMMARY: It has been found that the accuracy of the inclination determination
of the Bélgrade Zenith Telescope was substantially enhanced after thermal insulation
has been provided for its Talcott levels. Juxtaposed are results of the inclination

determination in 1967 and 197
setting up of the thermal insulation.

1. INTRODUCTION

In view of the contemplated modernization of

our Zenith Telescope (ASCANIA, A=110mm) it was

necessary first to acquire accurate picture of this in- : -
strument’s current potentialities. This implied test- =~
ings and checkings, one of them being performed on

the instrument’s Talcott levels, on which report 1s
presented in this paper. o -
-~ A particular ‘circumstance contributed to this
study having an added interest: in 1969 the Tal-
cott levels of our ZT were thermally insulated (Milo-
vanovié et al., 1981). Hence a comparison of the re-
sults yielded by these levels, such as they were deliv-
ered by their manufacturer ASCANIA many decades
ago, with the results obtained with the same lev-
els now thermally insulated, promised results out of
the ordinary. As sample years chosen were 1967 and
1970, the one preceding and the other following the
installing of the therimal insulation. The number of

measurings both in 1967 and 1970, amounting to 830

ion in 1967 and 1970, the former preceding and the latter following the

_“and 1020, resp., was sufficient for the conclusions to
~ be reliable. -

2. METHODS AND RESULTS

~ The accuracy of the ZT’s iziclin‘a,tionhasi been

approached proceeding from the. differences Ag of

the inclination Sy, furnished by the upper, and f;,
furnished by the lower level, i.e. - Af=fy-fL. As
ig well known, each one of the star pairs observed

involves a Af value. Account is thereby taken. of

whether the star, pair has been observed in the EW
or WE sequence, i.¢. whether the first star in the
pair has been observed at the clamp E and the sec-
ond at the clamp W, or vice versa. . In other words,
whether the reversal order of the instrument with a
certain star pair has been EW or WE. The number

of observations li’;iér'fmnmed in 1967 with the EW re-

rsals is 423, that of WE reversals being 407. In
1970 the situation is the following: 546 with EW

- 1 4 L I r .

and 474 with WE reversals.
g
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Another aspect determining the data treat-

ment i8 connected with the observers. There have

been two observers:in'1967: R. Gruyjié (RG) and M.

Djokié¢ (MD). In‘' 1970 a third observer had joined

them: V. Milovanovi¢ (VM). The calculations have

in the first place been executed according to ob-
servers, i.e. the individual observer has been held

as the bearer of the results. Still, the final step con-

sisted in combining the results of both observers In

1967 and of all three of them in 1970 as the difference
between the observers proved marginal.

Two versions of the data treatment have been

carried out:
a) All of the me asuremeuts have been used in

the calculations; .
b) The measurements whose nsk accordlng to

the Student-Fisher criterion, exceeded 0.05%, were

discarded.
Results of what is laid down above, 1.e. what

‘both versions a) and b) yielded, are summarized in

Table 1 for 1967 and in Table 2 for 1970. The results
delivered by the version a) appear in the upper halves

and . those by the version b) in the lower halves of

Tables 1 and 2.

Table 1. Mean values A of the inclination differences associated with the EW and WE reversals, their
error 6-53—, n—-number of measurements, accordmg to observers (RG MD see above) Data for 1967

Zﬁﬁ | ‘A 1 3_5 "45"3'";3?":r n Aﬂ Y.y ] n

EW  -7007 +.005 192 +7009 +"7005 231 47002 +.003 423

WE  +.008 +£.005 193 +.020 +£.005 214 - +.014 +.004 407
EW  -.015 - -.01 | - -.012
After rejecting - | -

EW -.003 +.004 '18 ° - +.003 +.004 214 .000 ‘+.003 398

g%v +.%%3é +.004 182 +.016 #£.004 201 +.010 £.003 388

. o .: \ T . ', : I. \ .._ .l .1:{'- ) n - l'.

———— '.'"010

Table 2. Mean values AB of the mclmatlon dlﬂ'erences moclated wﬂ;h the EW and: WE reversals, their
error €z, n-number of measu.rements, accordmg to observers (RG MD ‘and VM see above) Data for 1970.

RG MD
3—5 l:'mr n Z-B 6'53' n

Ap

"RG,MD,VM
AB

. . -+
. : , Z S
VM‘: " |

EW -.007 + 7003 192 -.003 + 003 172+, '001 + 003 182 -.003 + .002 546
WE  -.001 4.002 165 -.002 =+£.004 166 -.002 £.003 153 -.002 £.003 474
E-W -.006 -.001 3 003 - 001
EW -006 =+.002 179 -. 002 +.002 124 + 001 :l: 002 177 - 002 :l: 002 480
WE -.001 £.002:155  -.003 +.002114  -.003 :I: 002 156 -.002 :l: 002 425
E-W -.005 _ +.001 +.004 L 000 _
- .  From the compa.rlson of the AR values in Ta- Lo e e
ble 2 with their counterparts in Table 1 it clearly ﬁ =a + b(T To) . ()

follows that they are substantially iower, about an
order of magnitude. This cannot be taken otherwise
than to be a convincing proof of what remarkabR ef-
fects have been achieved by protectmg Talcott levels
with, ewdently adequate, thermal insulation.

We went a ste further in eluczdatmg the ques-
tion here conSIdereg Keeping in mind the well
known fact that:in astronomlcal levels the temper-
ature effects are the strongest, we submitted data
listed. in Table 1 and Table 2'to'a scrubiny with a
view of establishing exactly those effects in our mch—
nation measurmgs The rela.tlon used was:

70

~ where Af s, as bsfore, the lnclmatlon dlﬂ‘er-

ence, a and b are the unknown constants, T - tem-

pérature of the mstrument and Tp - mean value of

the t.emperature -
Results of data processmg accordln tc Eq. 1

lﬁ?r oshown in Table 3; for 1967 and in Table 4 for

performed: a) All of the measufements are used and

Here too, ‘two Versions of calculstions were
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b) Rjejef:ted are’ measurements whose risk, accord-* and those of the version b) in:thé lower halves of
to the Student-Fisher cnterlon was in excm of Tables 3 and 4.
3%’ ‘Version a) data appear in’ the upper halves

Table 3. Constants a and b (Eq. 1) according to observers (RG and MD, see above) and instrument
reversals EW and WE. r - correlation coefﬁclent. Data for 1967 - _

+.04286 +.01144 '1i ?44 : 432 193400 +.00576 14355 -.304
£19922 +101917 o +15310 +.02524

163402 +.03106 . + 208 1801 01318 - -365
+.42481 +.04343 i, e

09302 . +.02066 - =

After rejecting
+.17043 -.00499 11 025 + 0?3:.

0259 401353 13.001 - 574

+.11149 +.01527 - :I: 14133. +.02624
-.00280 +.01566 +.117 3.06661 +.00425 436
+.10038 +.01626 .-1: 07484 i 0L314 o

Table 4. Constants a and b (Eq. 1) according to observers (RG MD and VM, see above) and 1mtrument
reversals EW and WE. r - correlation coefﬁcwnt Data for 1970 - :

' - - . s : I
- + ' a .- - . ' . in o . . -
- ! - = 1 r - r ' v . ' ) ) -.. -t - T .- n - .. ) ... - i - ' . L - ' . - ) ‘- 1 ' ' " * T ' . ) ' - - . " .
) . . . - . ST . . . . - . oo : * wo T o .. oo : SR .
1] oy eo- e - - . Ll -. i A ' - DL O - - . 3 o — L . - ‘r . r . . £ - _! y .. . . :
\ . ] . . . . . 1 . : L] 2 i . i : 1
iy ) . . ' ' - . - - Lot A . . . . .. - . .. ' . e - m ) . \ . . . k] L]
- . ) . . . . L . -
- L . r - :
' f L . . ' . "r - m . . . - - .
. & . A - v, . . i : . . i - 5 o L. . . . - P -

EW -.00756 -.00010 10. 530 005 92221+ 00115 10 286 + 368 +: 80529 - 60020 10. 262 037
+.00506+.00047 - -+.00807.00059 0638+.00046 -
WE+.00378 -.00086 -.338+.00413 -.00036 -.153 -100535+.00037  +.165

100612£.00048 +.00642::.00047 T £.00623+.00045

After rejectmg . o | , o
EW -.00931 +.00022 9.530 +. 141 01285+ 00050 10. 000 + .. 284 +. 00239- 00037 10.281 -.210

+.00395:.00031 +.004752.00035 " £.00480+.00035
WE -.00267 -.00013 -.071 -.00539+-00010 +.058 -.00067+.00011 +.041
+.004554:.00035 T 4.00439:.00032 +.004774.00034
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pared with the ones in Table 3. This is an indepen-
dent proof that the temperature effects on Talcott

levels, after putting them under thermal insulation,

have thoroughly been weakened. Therewith i1s ex-
plained, to a large measure, the mechanism through
which the temperature factor affects both the incli-
nation of the instrument and the resulting latitude
values (Teleki and Gruji¢, 1982; Gruji¢ and Teleki,
1987). Namely, the latitude values before, and those
after, Talcott levels have been thermally insulated,
have displayed the same qualitative difference as the

one stated with the inc¢lination values. The differ-
ence between the observers, as already related, are

insignificant. |

4. CONCLUSION

The installing of the thermal insulation for the

. We realize from Table 4 how the temperature
coefficients b there in are negligibly small as com-
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Talcott levels of the Belgrade Zenith Telescope in
1969 has brought about a thorough diminishing of .

the temperature effects on the inclination determi--

nation. Accordingly, the accuracy of the ihclination
determination has correspondingly been enhanced,
remaining within a few thousands of second of arc.
These results make us more confident to go ahead
with the contemplated modernization of our ZT.
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YBERAE TAYHOCTU HAI'MEA 3EHUT-TEJIECKOIIA ¥ BEOTPALLY .

HAKOH IIOCTABJbAIbA TEMIIEPATYPCKE SAILIT

: TATKOTOBUIX JINBEJIA

~ P. Ipyjuh, T. Tammanosuh

Acmpouomcxa oncepeamopuja, Boazuna 7, beogpao, Jyzocaasuja
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-IIpemxo00Ho caonuimerse

AyTOpM Cy MCTpaxuBajid yTulaj TaJIKOTOBHX
nuGesa Ha o0 jcHe reorpafcke MIMpHHE SCHUT Tejie- -
ckona y Beorpany us Mepena 3a 1967. u 1970, romumy
‘ ICTPYMCHTa onpeheHe

KOpHCTEehH pa3jiMKe y Haruoy u

TankoroBnM subenaMa. YTHLA] TEMIICpATYpe Ha Taq-
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HOCT MOOWMjeHMX JATHUTYIa je 3HaYajHo Mamu 1970.

' FOHMHE, HAKOH TTO je M3BpiicHa TeMIiepaTypcka 3a-
“wruta TankoroBuX JGesna ¥ 91
Hero 1967. roauHe, Kafla Te 3aWITUTe HYje OLislo.

a ¥ YMTaBOI' HHCTPYMEHTA,
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