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ABSTRACT. 

The conventionel reversible meridian circle of Copenhagen Univer
sity, has over the last years been fully automated, and equipped with a 
new photoelectrical transit micrometer and a revised photoelectric circle 
recording system. Setting, observation and data recording is completely 
controlled by two minicomputers, therefore the presence of an observer 
is needed only for emergency situations, and for the reduction procedure. 
The telescope has been succesfully tested over a two year period in 
Brorfelde, resulting in two published catalogues with mean errors simi
lar to those previously obtained with the photographic micrometer. The 
magnitudes were also measured and the limiting magnitude in Brorfelde 
was m = 12. 
In the autumn of 1983 the telescope was moved to the Canarian island 
La Palma, where it is currently being installed. 

INTRODUCTION. 

The 7" meridian circle of Copenhagen University was built by Grubb 
Parsons around 1950, and erected in Brorfelde 60 km west of Copenhagen 
in 1953. In the mid-sixties it was equipped with a photographic transit 
micrometer and photoelectrical scanning micrometers for reading the 
glass circle. (Laustsen 1967). Still an observer was needed for selec
ting the stars to be observed and for setting the telescope. Another 
laborious job was to measure the exposed plates on an x-y measuring 
machine. The observations were also limited to nighttime star observa
tions. 

In the early seventies it was decided to built a new type of photo
electrical transit micrometer based on the principle of, and experience 
with the micrometer on the Hamburg meridian circle stationed in Perth, 
Australia. The micrometer was basically designed by E. Hag and built in 
the observatory workshop in Brorfelde. 

With this micrometer being completely controlled by a computer, it 
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IMPERSONAL TECHNIQUES OF TRANSIT CIRCLE OBSERVATIONS 
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Fig.l. The slit plate. The slits marked A are used for starlike objects, 
B for outer large planets and C for the Sun. For Mercury and Venus the 
pinholes are used, and D is the virtual pinhole for observing nadir. 

Just behind the slitplate the detectorbox containing a diaphragm, a fil-
terwheel and the photocell is mounted on a separate carriage driven by 
a step motor. During observation the diaphragm is positioned over the 
slit that the star is crossing, and thereafter rapidly shifts position 
to the other slit. The light then passes through the filterwheel onto 
the photocell which in turn is connected to a photon-counting system. 

On the side of the slit-plate facing the objective a small prism 
is cemented. Uhen light is shone through a pinhole and through this 
prism, the optical distance is so, as if the pinhole was situated in the 
focal plane. This light can after reflection from a mercury surface be 
used for determining the nadir point. The mercury surface being 0.3mm 
thick is held in a sealed container that opens automatically. It is also 
kept in an atmosphere of dry nitrogen, and the same surface can be used 
for up to six months. 

On the north collimator another photoelectrical micrometer is moun
ted in order to allign the collimators and measure the residual mis-
allignment. 

For further details of the telescope installation see Helmer et al. 
1983, 1984II. 

THE COMPUTER CONTROL SYSTEM. 

Directly interfaced to the telescope is a HP-21 E-type minicompu
ter. This computer derives its timing from an external quartz-clock 
interrupting the computer at a frequency of 500 Hz siderial. The soft
ware for the control computer was written by the meridian staff in 

431 

G2 
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G1 

Ok 

https://doi.org/10.1017/S0074180900076877 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900076877


C* 
CO

 
I 

I 
-
P

 
LU

 
"
O

 
| 

| 
4
->

 
r-H

 
>

^
 (D

 
CO

 
-
P

 
-
P

 
i—

I 
O

 
"5 

<
-* 

O
 

CO
 r-H

 
CD

 
,-H

 r
H

 _
p

 
~

 
P

 
C

 
I 

I 
O

 
CO

 
I 

I 
C

 
"
O

 
-H

 
P 

O
 

I 
P

 
C

L
-
H

 
(

D
r

H
C

Q
-

C
D

^
H

O
C

D
O

O
 

CO
 E

 
CD

 
O

 
CO

 -
H

 
C

 
• 

I 
P

 
UJ 

S
 

P
 

Q
_

 
D

 
W

 
P

 
r-H

 
O

 
E

 
"
O

 
CO

 CO
 -

P
 

(-1
 

C
 

D
H

 
'

H
 

C
^

H
I

3 
•• 

CO
 "

O
 -

P
 

O
 

CD
 

• 
►r 

(D
 

O
i 

H
 

J
D

 -H
 

CO
 

O
C

-
H

D
C

O
.

C
0

O
C

.
Q
 

O
 

CD
 O

 "
O

 
CD

 
CD

 P
 

-
P

 .C
 

v
j" 

^ 
-
p

 rH
 

C
 

r-H
 

C
 

-
P

 
G

 
"O

 
O

 
"O

 
Q

. D
 

CO
 -

H
 -

H
 

CD
 D

 
-
H

 -
P

 
CO

 O
 

P
 

"O
 -

P
 

CO
 CO

 P
- 

C
O

 
P 

0
0

 
C

 
O

 -H
 

CO
 ^

 
CO

 
-H

 U
_ 

D
 

C
D

-
H

 
E

 
P

 
"O

 
-
P

 "O
 

P
 

CO
 

4
-) 

CD
 -

H
 "D

 
CO

 
CD

 O
 

C
L
 >

 
Q

\ 
CNJ 

-H
 

P
 

C
 

.Q
 -

P
 

O
 

_
Q

 
O

 
O

 
-
P

 _
C

 
O

 
C

 
r-i 

CO
 CO

 CO
 

CO
 G

 
"O

 
D

 
H

 
fl) 

G
) 

h
 

»
H

 
4-> 

-H
 

"
O

 
C

 
"
O

 
P

Z
J

G
-

P
G

-
P

C
O

r
-

n
E

C
D

-
P 

P
 

H
 

CO
 

-
P

 
P

 
T

3
 

CD
 

J
* 

"O
 

-
P

 
C

 
CO

 
C

 
P

 
CD

 
CD

 C
 

~
 

CO
 "O

 
CD

 -
H

 
-
H

 
CD

 P
 

P
 

CO
 CO

 
CD

 <-H
 

O
 

G
 

P
 

C
 

(D
 

CO
 P

 C
D

 
C

C
O

E 
CO

 CD
 >

 
D

O
 

P
 

CD
 P

 
2

 
CO

 
Z

S
O

 
C

D
C

D
 

C
L

 CO
 -Q

 
C

 
O

 
CD

 
C

 
.Q

 
CO

 C
 

CO
 

C
D

 U
 

(D
 

>
 

CD
 

CO
 -H

 
CD

 
~

 
P

 
-H

 
-H

 
CD

 <
C

 
<4_

 P
 

-H
 r—

I 
O

 
-H

 
-

H
P

 
E

 
3

 
CD

 O
 

E
 -H

 
E 

P
 

E
 

o
 

c
/

>
-

P
-

P
c

o
"

o
c

D
x

:
-

*
c

t
:

c
o

c
D

-
p 

.
P

O
P

 
C

O
 O

 
-

H
 

C
 

P
 

(D
 

D
 

D
i 

CD
 

<
4
- 

-H
 
-H

 
D

 
-
P

 
CD

 
I 

Q
_

l—
 

CD
 P

 
CO

 CD
 -

P
 -

H
 

CO
 

1
^

 
C

 
(0

 
()] 

(D
 

-H
 

C
 

"O
 

^
 

CD
 
Q

. 
O

n
p

C
C

D
 

P
C

O
 

CO
 

Q
_

 CO
 _

C
 
^

 
>

N
 

B
 

C
H

 
D

C
D

^
H

-
H

. 
O

 
CD

 r-H
 C

 
"
O

 
-H

 
O

 
CO

 
CO

 -
P

 -
H

 _
C

 
• 

C
Ti CD

 
CO

 O
 

• 
E

 
"
O

 -
P

 .Q
 -

P
 

• 
O

C
C

J
i

E
-

H
H

O
 

P
C

D
O

C
 

C
O

P
O

 
P

C
0

>
>

-
P

C
D

O
^

(
D

 
-

H
C

L
T

J
O

 
I

C
0

O
L

_
O

O
O

G
-

P
C

£
> 

C
O

C
D
 

-
H

 
CD

 
CO

 -H
 

CD
 -

P
 

~
 
C

 
O

C
C

O
 

C
T

I
P

C
D

U
 

CD
 G

 
• 

E
 

-
P

 L
_

 r~H
 -

p
 

-
H

 r-H
 P

 
CO

 
C

H
 

p
 

q
_

 r-H
 -

p
 

CD
 

CD
 

E
 

D
 >

^
'H

 
4

-
>

-
H

r
-

H
C

0
C

D
D

_
-

P
C

 
P

C
D

.
C
 

-
p

 
O

 
-
H

 
CD

 
C

 
-
P

 
CO

 O
 
<
+
- C

 
CO

 ^
 

H
 

CO
 E

 
2

 
-
P

 
-

P
P

 
CO

 
P

 
CO

 D
 

CD
 

O
U

C
O

C
O

C
D

P
J

D
X

C
^

-
H

C
D

-
P

-
H
 

O
E

 
CD

 -H
 -H

 
>

 
-H

 
CD

 -H
 

O
 CO

 
U

-
(

D
C

D
C

T
ir

H
C

O
D
 

-
p

 -
P

 -
H

 -
H

 
E

 
<
<
- 

^
 

-
H

 
E

 
>

 
CO

 E
 

C
7

 
O

 
^

 
"O

 
3

 
P

 
"
O

 
CD

 
.C

 -
P

 -
P

 
E

 
C

0
O

>
P

C
O

-
H

O
~

O
r

-
|

_
C

 
vO

 r-H
 

E
 

O
 

CD
 P

 
O

 
C

C
P

 
C

D
C

D
 

Q
. CD

 -P
 

CO
 CO

 rH
 

-P
 

O
C

D
C

D
P

 
CD

 
E

C
-

Q
-

P
'

O
-

P
r

-
H

C
N

j
P

-
P

C
C

D
 

CD
 -H

 
O

 
<
4- 

O
O

C
O

C
O

C
 

O
P

 
C

 
>

 
CO

 
C

O
C

O
 

£
 

H
 

4
J
 H

 
CO

 
C

D
C

D
 

C
H

 
(

D
(

/
)

0
(

D
"

D
I

+
J

-
H

 
2

 
2

 
(D

 D
 

'H
 

O
 

CD
 C

 
»-H

 
P

 
0

-
"O

 
CD

 C
 

B
 

C
O

 
.

Q
_

C
D

-
P

O
C

D
Z

3
-

P
Q

_
^

J 
^

X
J
 
_Q

 
C

 
-P

 
-P

 
-P

 
C

 
-

P
-

P
Z

3
O

C
0 

(D
 £

 
(D

 
(D

 
•H

 
CO

 
C

D
O

P
C

H
P

C
D

S
C

O
-

P
 

CO
 CO

 I 
CO

 
O

 
CO

 
O

C
D

O
 

C
D

-
P

 
CD

 3
 

CD
 

~
 
CO

 
CO

 
U

- 
P

 
-

J
C

O
-

P
C

C
D

-
P

-
P

C
D

C
C

n
C

D
C

O
 

"O
 

CO
 

P
 

r-H
 

E
 

CO
 

C
P

C
 

0
^

£
 

r-H
 

S
 

"O
 iD

 
P

 
O

 
CD

 "O
 O

 
-H

 
C

 
-H

 
>

 
CO

 CD
 

-
H

C
P

^
C

O
C

C
n

-
H

P
C

O
C

L
P

-
H

 
C

-
H

^
H

O
O

 
C

D
-

-
P

C
O

 
C

0
C

C
_

D
.

C
(

D
O

C
-

H
_

Q
C

0
-

H
 

C
0

C
O

O
1

4
-

O
P

 
-H

 
CO

 
-

P
C

O
C

D
C

D
C

 
CO

 
C

O
_

I
G

.
C

G
-

H
P

>
N
 

-H
 "D

 "D
 

CD
 CO

 
»- 

-
H

C
D

^
-

H
 

C
Ji <4_ 

p
 

P
C

P
-

P
P

C
D

 
E

 
H

 
H

 
>

, O
 

"O
 

CO
 

<
 

CO
 -P

 
C

O
T

D
C

C
 

CO
 CO

 £
 

p
p

.
p

C
 

-
P

E
C

C
O

 
D

 
C

 
CO

 CD
 _C

 
CD

 r-H
 

C
T

>
 

-P
 

P
 

P
 

E
 

~
 
E

 
C

O
O

C
D

C
D

C
D

-
P

C
O

C
D

C
D

C
O

-
H

C
O

G
C

O
-

H
-

H
Z

: 
"O

 
-H

 
G

 
_Q

 -P
 

_C
 

CO
 -P

 
C

 
-H

 C
P

 
O

O
C

D
C

 
>

N
"

O
C

D
^

-
H

E
P

P
-

H
-

P
-

P
P

_
C

-
P

D
"

P
"

0 
-P

 
E

 
-P

 Q
_

 
G

 
L

d
 

CO
 C

 
2

-
P

:
>

-
H

C
-

Q
C

D
P

G
O

-
P

-
H

 
~

>
D

C
C

D
G

O
"

O
C

T
i

D
P

» 
"O

 
r-H

 
CD

 D
 
"0

 
<
J" 

CD
 

P
-

H
 

O
 

-H
 

-H
 

N
 

O
 
-P

 
CO

 -P
 

CD
 CD

 CO
 

a
-

H
a

C
0

Q
J

(
D

O
H

(
D

>
 

CD
 
D

 
CO

 C
 

C
 

r
-

H
O

J
C

N
 

^ 
CO

 ••-} 
~

 
<D

 -P
 

^ 
-H

 
P

 
C

 
"O

 -H
 

(D
 r-H

 
rH

 
P

^
H

-
P

T
D

E
^

O
E

-
^

f
-

i
f

-
i

O
X

:
* 

-P
C

O
C

D
 

CD
 

O
 

C
M

 
H

 
0

0
 

0
0

 _
l 

O
 

^ 
>

 
CO

 
"

O
C

D
C

C
D

r
H

^
I

O
P

C
D

'
O

C
D

O
C

O
C

D
O

Q
- 

_Q
 

Q
_

C
-

P
_

J 
C

O
C

D
-C

C
D

 
CO

 • 
=

• 
E

 • 
O

N
 

p
.

'
^

-
H

P
 

C
D

 "O
 

+
J
 

CD
 D

 
CO

 P
 

(
D

P
C

 
P

 
"O

 -P
 

G
 

>
 

CO
 O

H
 

-
H

P
 

(
D

P
I

—
 

I
O

 
O

O
O

 
E

 
• 

C
"

O
C

L
O

C
C

D
 

1
^ 

CD
 J

* 
-P

 
-P

 -H
 -H

 
C

D
"0

 
C

O
-

P
-

H
-

P
 

~
 t—

1 
-H

 
C

D
C

 
D

 
• 

-P
 

I—
 O

 
^

E
C

-
P

Z
D

Q
. 

"
0

0
-

H
4

J
0

-
P 

• 
_

c
 

P
 

E
 

c
o

 
c

n
-

H
 c

c
t

_
c

<
4

-
-

H
O

c
o

<
*

-
p 

~
 

. 
o

 
I

I
I

I
I

I 
.—

»
 

D
 

CO
 -

P
 C

O
 

O
 

-
P

-
H

O
P

-
H

C
D

-
H

P
-

P
O

P
(

D
C

D
 

C
E

-
H

O
U

J
-

P
O

-
P

-
H

E 
S

 
C

 
r^

 
•—

• 
. 

. 
-

P
<

—
I

C
>

C
 

D
^

^
H

S
P

T
D

C
C

D
 

-
H

 
Q

. E
 

CD
 -

H
 

CO
 CO

 -
H

 I—
 

C
-

P
C

O
P 

CD
 0

0
 <

T
 

C
 
O

 
CO

 
D

 
CO

 -H
 

P
 

CD
 

-
P

 
O

-
H

O 
s

 
-

H
>

>
>

Q
_

^
-

O
D

x
:

c
c

E
-

p
c

t
:

c
c

c
D

O
P

O
^ 

C
D

 
C

O
 O

 
C

N
I 

<
^
O

 
C

O
 

C
O

-
H

O
C

D
C

H
P 

_
Q

"
D
 

CO
 

C
 

-H
 £

1
 
CD

 
U

P
4

-
J

-
H

C
D
 

CD
 

O
O

P
D

C
T

L
_

_
Q

 
^

T
J

Q
N

C
O

 
m

 
5 

-^
C

O
C

O
C

D
 

CO
 

4
-

>
-

H
C

D
C

D
C

0
P 

+
J

 
CO

 CO
 +

J
 

C
0

P
C

D
-

P
"

O
 

-
H

<
D

"
0

0 
-H

»
—

l-H
-P 

Ji<
 

"
D

C
 

£
 

£
 

-
P

 
C

O
O

. 
P

C
D

P
"

O
>

^
C

0 
C

D
C

O
 

»
E

-
P

-
C

C
0

C
D

 
C

H
-P

 <
4

-
C

D
P

»
P 

CO
 E

 
P

D
 

(] 
"

O
C

C
0

C
D

O
C

C
0 

^
- 

H
 

D
 

E
 

CO
 I

I 
Q

J
 

i-H
 

^
H

C
X

C
D
 

-
P

 
-

H
C

O
^

P
Q

-
C

D
C

D
 

CD
 

*
^

P
O

 
c
z
 

CD
 

C
D

-H
 

CD
 

O
 

P
C

O
 

>
J

*
C

D
C

D
f

-
t

C
D

-
H

C
D

^
t

O
 

C
D

^
-

H
C

D
-

H
 

C
O

. 
I 

O
 
^

 
O

 
£

 
3

 
K

)
,
,
, 

>
 

P
 

CO
 H

 
Q

. O
 

E
^

h
(

/
)

W
-

H
Q

4
J

H
C

D
4

J 
-

H
O

C
L

-
H

E
r

H
"

O
0

^
-

H
C

D
 

-
P

C
D

^
IC

D
 

U
 

U
 

w
 

P
 

P
C

0
C

0
O

O
-

P 
C

0
C

0
C

D
C

T
»

P
C

D
P

O
C

D
C

n
> 

C
D

«
C

D 
-

P
C

0
T

3
E

C
D

 
C

-
P

X
I

Q
. 

E
 

O
N

 
CD

 
C

D
C

 
-

H
C

J
 

+
J

h
+

J
O

(
D

£
"

D
H

H
C

H
(

D
£

^
£

C
 

4
-

>
O

C
D

C
0

C
D

-
H

-
H

O
 

C
D

<
-

H
^

«
C

0 
CO

 
E

 
CO

 C
D

 1
 

"
O

 
C

0
O

n
C

P
> 

O
Q

.
-

H
P

J
I

-
P 

I—
 
O

 
J

* 
E

P
 

-
P

 <—
I H

 
CO

 CD
 

-
P

O
O

 
P

-
H

 
_

Q
 

E
C

J
P

C
"

D
(

D
 

•
H

O
-

H
Q

.
-

H
C

0
X

I 
E

C
O

T
J

-
P 

^
-

H
C

O
 

C
T

i
O

C
D

I 
-

H
E

X
: 

• 
CO

 
• 

S
 

O
 

13
 

(
D

C
D

C
4

J 
C

O
P 

P
C

O
C

C
D

O
 

E
C

D
»

-
P

-
H

-
H

C
D

O
-

H
^

H
C

-
P 

-
P

 
L

D
 

>
>

 "O
 •—

I 
CO

 
CO

 Q
) £

 
0

 
CO

 O
 

C
 

Q
.T

3 H
D

C
D

C
0

£
C

J
£

^
^

O
4

J
C

D
C

0
H

+
J 

P
4

-
>

Q
_

O
I

3
C

0 
^

 
C

0
-H

C
D

>
^

C
D
 

P
 

X
I 

P
 

CD
 

O
 

C
O

 
O

 
4

-) 
O

O
O

P
C

D
P

O
 

C
D

>
^

O
_

C
0

E 
-

H
O

 
C

C
 

E
 

-
Q

D
 

CD
 

C
D

-P
"

O
C

_
D

C
O

_ 
O

C
D

C
D

P
"

O
O

Q
-

"
O

C
D

O
 

U
_

"
O

C
D

-
H

P
C

J
D

 
E

O
C

D
^

-
_

C
-

P 
<

C
 

CD
 

-P
 

C
J>

 
-
p

 
-
P

 
CD

 
-

H
X

 
-C

 
-

P
C

P
D

C
C

D
C

D
H

C
O
 

£
 

C
 

(D
 

C
J

 
»

O
O

X
:

0
-

P 
Z

I 
P

E
C

D
C

O
O
 

CO
 

C
O

O
-

P
H

C
D

O
 

"
O

P
-

-
C

C
D

Q
. 

-H
 

>—
\ 

O
-

P
C

D
C

D
 

D
-

P
C

D
"

O
C

D
-

P 
-
P

 
P

 
U

J
 

-
H

O
 

H
.

-
H

 
H

 
+

J
 

CO
 CO

 
a

 
C
 

C
O

O
 

-
P

 
^

H
C

D
 

P
-

P
C

0
"

O
E

D
E

C
D

E
D

P 
P

C
O

 
C

Z
. 

-
P

P
P

-
H

C
O
 

-
P

 
P

>
^

C
O

C
0 

C
D

»
P

O
C

0
C

0
C

0
C

0
O

C
0

O
C

D
C

D
C

D
C

D
E

O
_ 

r
H

-
H

 C
D

O
O

C
D

O
^

- 
C

 
^

 
!D

 
CO

 4
J

 
CO

 
C

P
1

D
 
(

D
O

 
-H

 
E

C
D
 

CD
 

C
O

P
P

D
X

Z 
Q

_
"

0 £
U

O
E

^
H

+
J 

^
(

l
)

£
 

CD
 

C
D

 
O

 
E

-
P

C
O

 
C

D
C

C
D

 
Q

. Q
T 

^
 

OJ 
CD

 >
 

O
J

 C
 

O
J

 
C

D
-P

C
D

-P 
-

P
D

O
O

O
O
 

P
 

-
—

l
E

"
O

P 
~

Z
L

 
CD

 •—
I 

CD
 O

 
.

p
-

H
-

P
O

 
C

O
C

D
 

"
O

P
-

H
X

:
-

H
O

C
0

4
-

)
C

O
 

C
D

rH
 

"
D

 
O

C
0

P
r

H
O

C
0

<
D

O
 

t-H
 

CD
 D

 
C

D
U

 
C

 
P

i 
f-i 

<
4

-
C

Q
_ 

H
C

P
t

4
h

+
J

C
^

C
O

(
D

>
N

H
H

l
*

-
(

D
H

 
P

4
-

>
C

D
^

-
E 

C
-P

f-H
 

Q
 

.C
r

—
iX 

O
 

-
H

 
D

O
C

D
O

-
H

O
 

C
D

O
"

0 
I

3
0

(
D

D
O

C
D

-
Q

J
D

<
:

O
P

>
-

H
^

-
P

C
-

H
 

C
O

* 
O

r-] 
Z

D
 

I—
 

CD
 

C
B

 
CD

 
Q

 
a

£
 

P
O

 
^

-
P 

»
0

-
P

O
 

CO
 

C
D

P
I

O
P

C
O

P
-

P
C

D
C

D
C

D
 

_
J

 
Q

- 
~

 -H
 
-
P

 
U

- 
CO

 
C

O
C

O
C

O
 

P 
C

L
-
P

 E
P

 
(

D
O

C
 

C
D

C
D
 

C
D

X
 

C
O

0
Q

0
E

C
T

C
O
 

E
-

C
 

C
_J

 
P

C
O

 
C

>
-

H
4

-
)

^
C

D
 

O
 

Q
-C

O
J

Q 
E

 
CD

 
E

 
>

 
E

r
H

"
O

C
C
 

T
3

 
CO

 O
 
H

 
T

3
 

C
D

 (0
 

Z
 

O
 

CD
 "

O
 
CD

 
O

 
C

D
H

C
 

r-H
 

JN
 

P
^

-
D

P
D

 
C

0
C

.
C
 

-
H

O
 

O
C

D
C

-
H

-
H

C
O

-
H

P
P

X
C

r
-

H
 

C
D

 
U

 
D

 
CD

 £
 

J
O

 
h

 
H

 
CD

 (D
 

CD
 

^
' 

a
D

O
P

C
jic

o
 

P
-

H
-

P
 

-
P

E
 

c
o

+
J

c
o

£
C

H
c

o
c

p
a

c
D

c
o

a
H

 
C

J
 

C
Q

C
T

IC
O

-P
 

P
- 

-
P

S
E

"
O

-
P

 

https://doi.org/10.1017/S0074180900076877 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900076877


IMPERSONAL TECHNIQUES OF TRANSIT CIRCLE OBSERVATIONS 433 

REFERENCES. 

H e l m e r , L . , F a b r i c i u s , C. , E i n i c k e , O . H . , T h o b u r n , C : 1 9 8 3 ; 
A s t r o n . A s t r o p h y s . S u p p l . S e r . 5 3 , 2 2 3 . 

H e l m e r , L . , F a b r i c i u s , C . , E i n i c k e , O . H . , T h o b u r n , C , M o r r i s o n , L . \J. : 1 9 8 4 I ; 
A s t r o n . A s t r o p h y s . S u p p l . S e r . 5 5 , 8 7 . 

H e l m e r , L . , F a b r i c i u s , C. , T h o b u r n , C : 1 9 8 4 I I i n p r e p a r a t i o n . 
L a u s t s e n , S . : 1 9 6 7 ; P u b l . M i n d r e Medd. Kbh. Obs. 1 9 0 . 

Discussion: 

TELEKI: What can you tell me about the meridian marks at La 
Palma? 
HELMER: Right now there are no marks, but eventually we will have a 
south- and north mark. 
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