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[57 ABSTRACT

In a filling level measuring installation with a radioac-
tive radiator, which can be rotated within a lead shield
from a peripheral operating position opposite the mea-
suring receiver into a central safety position, a second
radiation detector is arranged on a rearward extension
of the measuring path in such a manner that in the safety
position, its distance from the radiator is smaller than in
its operating position, so that the output signal of the
second detector can serve for monitoring the radiator
position.

2 Claims, 1 Drawing Figure
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1

DEVICE FOR MONITORING A RADIOACTIVE
FILLING LEVEL MEASURING INSTALLATION

BACKGROUND OF THE INVENTION -

This invention relates to a device for’ monitoring a
radioactive filling level measuring installation, in which
the radioactive radiator can be rotated within a lead
shield from a peripheral operating position opposite the
measuring receiver (scintillation counter) into a central
safety position.

Such radioactive measuring’ installations have & pre-
ferred use in the steel industry for the measurement of
mold filling levels in continuous casting plants.

In order to preclude danger to the operating person-
nel, it is required that the position of the radioactive
radiator, which is installed in a place which is not easily
accessible, as well as the operability of the measuring
installation can be monitored at any time.

SUMMARY OF THE INVENTION

This can be achieved by a device of the type men-
tioned at the outset, by having a second radiation re-
ceiver arranged in such a manner that in the safety
position, its distance from the radiator is smaller than in
the operating position, and that the output signals of
both receivers are fed to indicating and/or limit control
devices.

In one preferred embodiment, the second radiation
receiver is mounted at or in the lead shield on a rear-
ward extension of the measurement direction. The mag-
nitude of its output signal gives an indication the posi-
tion of the radiator; i.e., if the radiator is in the operating
position, the output signal of the second radiation re-
ceiver is small and if the radiator is in the safety posi-
tion, it is large.

In order to prevent a false alarm due to the failure of
one of the receivers and to automate the monitoring
device, in accordance with a further embodiment of the
present invention, the output signal of the measuring
receiver is compared in a first limit control device with
limits which are below the signal minima for the radia-
tor in the operating position and in the safey position,
and the output signal of the second radiation receiver is
compared in a second limit control device, in the oper-
ating position of the radiator, with a limit below the
signal minimum and in the safety position of the radia-
tor, with a limit below the signal maximum, and a trou-
ble alarm is released if at least one of the values drops
below the limit.

It is possible thereby to monitor the radiator position
as well as the functioning of the two receivers automati-
cally.

BRIEF DESCRIPTION OF THE DRAWINGS

The single FIGURE is a schematic drawing of an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

A radioactive filling level measuring installation 2 is
mounted in the wall of a continuous casting mold 1
shown in cross section. It consists essentially of a radio-
active radiator 3, e.g., a rod radiator arranged perpen-
dicular to the plane of the drawing, and a measuring
receiver 4, e.g., a scintillation counter, mounted on the
opposite wall. The operation of such a measuring ar-
rangement is known in the art.
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2

The radioactive radiator 3 is arranged rotatably
within a lead shield 5 in such a manner that in the oper-
ating position shown it is located at the periphery of the
lead shield 5§ and opposite the measuring receiver 4, and
that it can be swung, by rotating a cylindrical radiator
mount 5§, into a central safety position, as indicated in
dotted lines in the figure. In this safety position, the
effect of the lead shield 5 surrounding it on all sides is so
great that any danger to the operating personnel is pre-
cluded. In order to monitor the proper rotation of the
radiator 3 into the safety position, a second radiation
receiver 6 is attached to the lead shield 5 in a rearward
extension of the measuring direction. It is seen that the
distance ratio of the radiator 3 in the operating position
and safety position from the second receiver 6 is about
2:1. The magnitude of the output signal of the second
receiver 6, amplified and fed to the indicator 7, there-
fore allows a conclusion as to the position of the radia-
tor.

The output signal of the measuring receiver 4 is like-
wise amplified and used as the control variable for a
filling level control device or is fed to a filling level
indicator 8.

To automate the monitoring, limit control devices G1
and G2 are provided for the output signals of both
receivers 4 and 6, which are symbolized here as limit
contacts G11, G21, G22 at the indicators 7, 8. The limit
contact G11 for the output signal of the measuring
receiver in the first limit control device G1 is set so that
it is below the signal minima occurring in the normal
operation of the measuring device, ie., the limit is
below the output signal of the measuring receiver 4
with the radiator in the safety position and the mold
empty as well as below the output signal occurring with
the radiator in the operating position and the mold filled
up to the limit of the measuring range. There is further
the possibility, not shown here of monitoring the func-
tioning of the receiver 4 with the radiator 3 in the oper-
ating position and with the mold empty, by arranging
further limit contacts 95% of the expected signal mini-
mum.

The output signal of the second radiation receiver 6,
which can assume a minimum value and a maximum
value corresponding to the two positions of the radia-
tor, is compared in a second limit control device G2,
while the radiator is in the operating position, with a
limit below the signal minimum, and while the radiator
is in the safety position, with a limit below the signal
maximum. If the radiator 3 is in the operating position,
the limit contact G21 is effective and has its output
signal connected to the one input of a NAND gate 10,
to the other input of which the output signal of the limit
control device G1 for the measuring receiver 4 is con-
nected. The output signals are connected such that
when a limit is exceeded the output becomes a logical
“0” i.e., in normal operation the output of gate 10 is
logical ““0” because of two logical “1” inputs.

If the radiator 3 is rotated into its safety position and
the double-throw switch 9 operated, then the limit
contact G22 is connected to the gate 10.

If the value falls below a limit, the output signal of the
respective limit contact becomes zero, the gate 10 goes
high, i.e., logical “1’” and activates a trouble alarm, such
as the lamp 11 illustrated.

What is claimed is: :

1. A device for monitoring a radioactive filling level
measuring installation, in which the radioactive radiator
can be rotated within a lead shield from a peripheral
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operating position opposite a first measuring receiver having a limit below the signal maximum when the
into a central safety position, comprising: radiator is in the safety position, and having a limit
(a) a second measuring receiver arranged in such a below the signal minimum when the radiator is in
manner that its distance from the radiator is smaller the operating position, and

in the sa.fet‘y position thap in the: ope_rat.ing pqsition, 5. {(d) a trouble alarm coupled to said first and second
(b) a first limit e ontrol .dev1ce l!avmg hmlt-s whlgh are limit control devices and responsive if one of said
below the signal minima with the radiator in the inputs falls outside a corresponding limit value.

operating position and with the radiator in the i . : N .
safety position having as an input the output signal 2. A device according to claim 1, wherein said second

of the first measuring receiver, and 10 receiver is mounted at or in the lead shield along a

(c) a second limit control device having as an input ~ rearward extension of the measuring direction.
the output signal of the second measuring receiver £k x &
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