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57 ABSTRACT 
A monitoring apparatus for preventing a spark-over at 
a high voltage installation for corona electrodes com 
prising a high-frequency voltage source and a high 
voltage transformer, the secondary winding of which is 
coupled through the agency of a high voltage cascade 
with the corona electrode. The high-frequency voltage 
source is connected via a power amplifier, which start 
ing from a certain value of its output current exhibits 
current limiting and decreasing output voltage charac 
teristics, with the primary winding of the high voltage 
transformer. A comparator has its inputs coupled with 
the input and output respectively of the power ampli 
fier and in the event the output voltage of the power 
amplifier is smaller than its input voltage interrupts 
the current circuit to the corona electrode through the 
agency of a cutoff mechanism. 

6 Claims, 2 Drawing Figures 
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1. 

MONITORING APPARATUS FOR PREVENTING 
SPARK-OVERS AT A HIGH WOLTAGE 

INSTALLATION 

BACKGROUND OF THE INVENTION 

The present invention relates to a new and improved 
construction of monitoring apparatus for preventing 
spark-overs at a high voltage installation, especially for 
corona electrodes, with a high-frequency voltage 
source and a high voltage transformer, the secondary 
winding of which is coupled through the agency of a 
high voltage cascade circuit arrangement with the co 
rona electrode. 
Prior art apparatuses for monitoring the high voltage 

at corona electrodes in equipment for spray painting or 
lacquering are only then generally effective when there 
has already occurred a spark-over owing, for instance, 
to the corona electrode and the object undergoing 
treatment approaching one another too closely. A great 
prevalent danger is the possible explosion of the 
sprayed powder cloud. Additionally, during each 
spark-over the surface of the sprayed coating is im 
paired. Therefore attempts have been made to reduce 
to the greatest possible extent the energy of the spark 
over by employing an alternating-current voltage of as 
high as possible frequency, so that the high voltage 
transformer and the capacitances at the high voltage 
cascade circuit arrangement can be selected to be small 
and thus store very little energy. Other monitoring de 
vices contemplate reducing the electrode voltage as 
soon as a spark-over condition arises. 

SUMMARY OF THE INVENTION 

It is therefore a primary object of the present inven 
tion to provide a new and improved construction of 
monitoring apparatus which effectively prevents spark 
overs at a high voltage installation. 
Another and more specific object of the present in 

vention relates to a new and improved construction of 
monitoring apparatus which is relatively simple in con 
struction and design and which removes the voltage 
from the corona electrode before a sparkover condi 
tion arises. 
Now in order to implement these and still further ob 

jects of the invention, which will become more readily 
apparent as the description proceeds, the inventive 
monitoring apparatus of this development is manifested 
by the features that the high-frequency voltage source 
is connected via a power amplifier, which starting from 
a certain value of its output current exhibits current 
limiting and decreasing output voltage characteristics, 
with the primary winding of a high voltage transformer. 
A comparator has its inputs connected with the input 
and output respectively of the power amplifier and in 
the event that the output voltage of the power amplifier 
is smaller than its input voltage the comparator, 
through the agency of a cutoff mechanism, interrupts 
the current circuit to the corona electrode. 

BRIEF DESCRIPTION OF THE DRAWING 
The invention will be better understood and objects 

other than those set forth above, will become apparent 
when consideration is given to the following detailed 
description thereof. Such description makes reference 
to the annexed drawing wherein: 
FIG. 1 is a schematic circuit diagram of monitoring 

apparatus designed according to the teachings of this 
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development wherein a portion of the circuit diagram 
is depicted in block configuration and another portion 
thereof depicted with its individual components; and 
FIG. 2 is a graph showing the dependency of the out 

put voltage of the power transformer upon the output 
current with constant input voltage. 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 
Describing now the drawing, in FIG. 1 there is illus 

trated an exemplary embodiment of the inventive mon 
itoring apparatus embodying a high-frequency voltage 
source in the form of an oscillator 1 which generates an 
alternating-current voltage at a fequency of 17 kHz 
with a constant voltage of 12 volts. The output of the 
oscillator 1 is electrically coupled with a first terminal 
20 of a first potentiometer R, the second terminal 21 
of which is grounded. The sliding tap 30 of potentiom 
eter R is coupled through the agency of a rest contact 
a belonging to a relay A defining a cutoff mechanism 
with the input 22 of a known power amplifier 2 and 
with the anode 23 of a first diode D. This power ampli 
fier 2 possesses a large current gain; its voltage gain 
normally amounts to approximately 1. The output volt 
age U appearing at the amplifier output 24 corre 
sponds to the input voltage U when the output current 
Ia' does not exceed a certain value. On the other hand, 
if the output current I exceeds the value Ia' then the 
output voltage U decreases approximately in linear 
fashion, as best seen by referring to FIG. 2, and 
amounts to zero at the time of maximum possible out 
put current Ia' (short-circuit condition). The output 
24 of the amplifier 2 is coupled with the primary wind 
ing 25 of a high-voltage transformer 3 and with the 
anode 26 of a second diode D. The secondary winding 
27 of the high-voltage transformer 3 is coupled with the 
input 28 of a high-voltage cascade circuit arrangement 
4 which delivers a direct-current voltage of about 70 
kV to a corona electrode 5. 
The first terminal 31 of a second potentiometer R. 

and a terminal 32 of a capacitor C, the other terminal 
33 of which is grounded, are connected with the cath 
ode 34 of the first diode D. The second terminal 35 of 
the potentiometer R2 is connected to ground via a resis 
tor Rs. The sliding tap 40 of the potentiometer R is 
connected to the non-inverting input 41, also desig 
nated by reference character +, with a comparator 6. 
The cathode 29 of the second diode D is connected 
with the inverting input 42, also designated by refer 
ence character -, of the comparator 6 and a terminal 
43 of a grounded capacitor C. The base 44 of a switch 
ing transistor T is coupled through the agency of a re 
sistor R with the output 45 of the comparator 6. At the 
collector current circuit of transistor T there is ar 
ranged the relay A. 
With the foregoing background in mind there will be 

now considered the mode of operation of the previ 
ously described monitoring apparatus. During normal 
operation, that is to say, when the output current I of 
the amplifier is smaller than a' then the voltage U, 
which corresponds to the rectified output voltage Ua 
and is applied to the inverting comparator input 42, is 
more positive than the voltage U at the non-inverting 
comparator input 41. The voltage U corresponds to 
the rectified amplifier input voltage Ue, but attenuated 
by the combination of the potentiometer R, and resis 
tor Rs. The output voltage Us of the comparator 6 is 
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negative if the voltage U applied to the inverting input 
42 is more positive than at the non-inverting input 41 
of the comparator 6. The switching transistor T in the 
normal condition is therefore non-conductive, the relay 
A in its rest state, and the rest contact a is closed. 

Before a spark-over appears at the corona electrode 
5 the electrode current and accordingly also the cur 
rent at the primary winding 25 of the high voltage 
transformer, which approximately corresponds to the 
output current Ia of the amplifier 2, begins to rise. 
Upon exceeding the value Ia", which is dependent upon 
the design of the amplifier, the output voltage Ua be 
gins to drop and therefore also the voltage U. In the 
event that the voltage U, becomes more negative than 
the voltage U, then the output voltage of the compara 
tor 6 becomes positive, the transistor T conducts, the 
relay A is actuated and the rest contact a opens, so that 
the current supply to the corona electrode 5 is inter 
rupted. 
With the aid of the potentiometer R and the resistor 

Rs it is possible to regulate the relationship of the am 
plifier input voltage to the amplifier output voltage, at 
which the monitoring apparatus is to respond. The re 
sistor Rs serves the purpose of preventing the voltage 
U from dropping to zero. If this should happen then 
the cquipment will be erroneously completely discon 
nected so that even with a spark-over it will not re 
spond. 
With the aid of the potentiometer R, it is possible to 

regulate the input voltage Ue of the amplifier and 
therefore indirectly also the high voltage of the corona 
electrode. An advantage of this monitoring device is 
that it is not dependent upon the adjusted value of the 
input voltage Ue rather upon the relationship between 
the amplifier input voltage to the amplifier output volt 
age. In this way there can be realized a positive cutoff 
or disconnection whenever the corona electrode volt 
age has dropped to a certain percentage of a reference 
value. 
While there is shown and described present preferred 

embodiments of the invention, it is to be distinctly un 
derstood that the invention is not limited thereto, but 
may be otherwise variously embodied and practiced 
within the scope of the following claims. ACCORD 
INGLY, 
What is claimed is: 

. A monitoring apparatus for preventing spark-overs 
at a high voltage installation for corona electrodes, 
comprising a high-frequency voltage source, a corona 
electrode, a high-voltage transformer having a primary 
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4. 
winding and a secondary winding, a high-voltage cas 
cade arrangement connected in circuit with the corona 
electrode, the secondary winding of said high-voltage 
transformer being coupled with the corona electrode 
via said high-voltage cascade arrangement, a power 
amplifier means, which starting at a certain value of its 
output current exhibits current limiting and decreasing 
output voltage characteristics, said high-frequency 
voltage source being electrically coupled with the pri 
mary winding of the high-voltage transformer through 
the agency of said power amplifier means, comparator 
means having a first input, a second input and an out 
put, said power amplifier means having an input and an 
output, one of the inputs of said comparator means 
being connected with the input of the power amplifier 
means and the other input of said comparator means 
being connected with the output of said power ampli 
fier means, cutoff means for the corona electrode, said 
comparator means interrupting the current circuit to 
the corona electrode via said cutoff means when the 
output voltage of the power amplifier means is smaller 
than its input voltage. 

2. The monitoring apparatus as defined in claim 1, 
wherein the high-frequency voltage source comprises 
oscillator means with adjustable output voltage. 

3. The monitoring apparatus as defined in claim 1, 
further including a first rectifier arranged between the 
input of the power amplifier means and said one input 
of the comparator and a second rectifier arranged be 
tween the output of said power amplifier means and 
said other input of said comparator. 

4. The monitoring apparatus as defined in claim 1, 
further including potentiometer means electrically cou 
pled between the input of the power amplifier means 
and said one input of the comparator means for adjust 
ing the relationship between the amplifier input voltage 
to the amplifier output voltage at which the monitoring 
apparatus responds independent of the value of the am 
plifier input voltage. 

5. The monitoring apparatus as defined in claim 1, 
wherein said cutoff means comprises a relay which can 
be actuated by said comparator means, said relay hav 
ing a switching contact arranged in circuit between the 
high-frequency voltage source and the power amplifier 
eaS. 

6. The monitoring apparatus as defined in claim 1, 
wherein the current value at which there occurs limit 
ing of the output current can be adjusted by changing 
two components at the power amplifier means. 
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