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1. 
Several devices are known for the determina 

tion of the moisture contents of runs of material 
such as fabric, paper and the like, as they pass 
in a continuous manner out of drying apparatus, 
these moisture contents being determined by 
measuring the electrostatic charge, produced by 
the friction caused by the motion of the runs of 
material and depending on the moisture contents 
of these runs. 

In these known devices the electrostatic charge 
on the run of material is led to an electrometer 
by suitable pick-ups and connecting leads. This 
electrometer which serves as an indicator of the 
moisture contents of the run of material is often 
used in combination with means which automati 
cally adjust the drying apparatus. These known 
devices in which electrostatic systems simulta 
neously act as indicating and controlling means 
involve various disadvantages which question 
their reliability and sometimes their application. 
Thus for instance, a device of this type can be 
used only for a distinct kind of material. If it 
is necessary to have indicated the moisture con 
tents of another material, or if it is desired to 
reduce the allowed limits of moisture contents 
during automatic drying, it becomes necessary to 
make some alterations. Similarly their sensibil 
ity is not always as high as might be desired, 
but their main drawback consists in the difficulty 
to combine such electrometer arrangements with 
adjusting means while providing for perfectly re 
liable operation. 
My invention has for its object a method of 

actuating at least one member in accordance 
with the moisture contents of runs of material 
which by the friction caused by their motion 
receive an electrostatic charge depending on their 
moisture contents. According to my invention 
a condenser is charged by the electrostatic volt 
age being produced on the run of material, said 
electrostatic voltage being transformed into an 
alternating voltage proportional thereto by means 
of periodical variations in capacity of Said con 
denser, said alternating voltage being amplified 
by a thermionic amplifier system and said ampli 
fied voltage being finally employed for actuating 
said member. 
My invention has further for its object a de 

vice for the execution of said method. This 
device comprises means for applying the electro 
static voltage appearing on the run of material 
to a periodically varying capacity, whereby this 
electrostatic voltage is transformed into an al 
ternating voltage proportional thereto, a ther 
mionic amplifier system by which said alternating 
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voltage is amplified, and means operated by this 
amplified alternating voltage for actuating said 
member. This member actuated by the amplified 
alternating voltage may be for instance one in 
dicating the moisture contents or one adjusting 
these moisture contents. In my new device said 
disadvantages of the known arrangements are 
OWe COe. 
The invention consists of various other fea 

tures and methods of construction as described 
and illustrated in the accompanying drawings in 
which 

Fig. 1 is an elevation, partly in section, of a 
periodically varying condenser employed for 
transforming the electrostatic voltage into an 
alternating voltage proportional thereto, 

Fig. 2 is a similar view as in Fig. 1, showing a 
Heid form of construction of the varying con 
ease. 
Fig. 2a shows a detail of said latter form of con 

Struction. 
Fig. 3 shows schematically a pick-up electrode 

arranged near the run of material. 
Fig. 4 is the circuit diagram of one form of 

25 construction of the device according to my in 
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vention. 
Fig. 5 illustrates the circuit diagram of a modi 

fled form of construction of the device compris 
ing a periodically operating contact device. 

Fig. 6 shows a modified construction of this 
contact device, and 

Fig. 7 still another form thereof. 
In the form of construction of Fig. 1 the vary 

ing condenser comprises the electrodes f and 2, 
electrode being periodically oscillated by an 
electrodynamic drive 3. The oscillations of the 
electrode appear at the frequency of the alter 
nating voltage applied to the oscillating coil of 
the system, said voltage being fed from any suit 
able audio frequency source of energy. The elec 
trode 2 of the condenser is secured to a rod 5 by 
means of an intermediate insulating member 4. 
The rod 5 being fitted in a bore of a frame 6 
to move axially therein is provided with three 
circumferential grooves 7, 7 and 7' each adapted 
to be engaged by a locking pin 8. By means of 
this arrangement it is possible to adjust the dis 
tance between the two electrodes f, 2 and conse 
quently to vary the mean capacity of the vary 
ing condenser. By means of this variation in 
mean Capacity it is possible to adapt the sensi 
tivity of the arrangement to any run of fabric 
whatSOver. Rings 9 and fo limit the travel of 
the rod 5 in either direction. A knob if at the end 
of the rqd allows the adjustment of the elec 
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trode 2. The two electrodes of the condenser are 
connected through wires 2 and 3 to the ther 
mionic amplifier system. 
In the form of construction of Fig. 2 the dis 

tance between the two electrodes is modified no 
longer stepwise as in the case of Fig. 1 but in a 
continuous manner. To this end the rod is re 
placed by a micrometer-screw 5'. The screw 5' 
is screwed in a threaded bore of the frame 6' and, 
by a rotation of its head f4 shown in front view 
in Fig. 2a, it is possible to modify the distance 
between the two electrodes , 2 and consequently 
the mean capacity of the condenser. 
ring it is electrically connected to the electrode 2 
which in turn is secured by means of an insu 
lating member 4 to the screw 5. A contact 
member 6 arranged to slide on said contact ring 
T’ provides for the electrical connection between 

the electrode 2 and the amplifier. 
Fig. 3 illustrates the pick-up electrode formed ; 

with comb-shaped members f, 8 and 9 con 
nected by a lead 20 to one of the electrodes of the 
periodically varying condenser. This arrange 
ment together with the potentiometer 25 (Fig. 4) 
forms a system for applying to the condenser the : 
direct current voltage produced on the run of 
material 2 in such manner, that this direct cur 
rent voltage is transformed into an alternating 
voltage proportional thereto. The combs 7-9 
may touch the run 2 or else be arranged at a : 
small distance therefrom. As shown in Fig. 4, the 
electrostatic charge from the run of material 2f 
is applied through the wire 20 to one of the elec 
trodes of the periodically varying condenser 23, 
which electrode is arranged to be displaced by 
means of the electromagnetic driving system 24. 
The second electrode of this condenser is connect 
ed through the resistance of the potentiometer 25 
to the common datum point of the System. As the 
capacity 23 varies periodically, an alternating 
current flows through the potentiometer resist 
ance. Consequently an alternating voltage arises 
between said common datum point and the tap 
26 where the current is taken off the potentiom 
eter, and this alternating voltage which is pro 
portional to the direct current voltage fed by the 
run of material is transmitted through the tap 
26 to the control grid of the amplifier tube 27. 
The potentiometer 25 allows modifying the alter 
nating voltage taken of whereby it is possible to 
adapt the sensitivity of the device to any run of 
material. The alternating voltage amplified by 
tube 27 is applied through the condenser 29 to the 
plate 28 of the thermionic rectifier enclosed in the 
envelope of tube 27. The rectified voltage is ap 
plied through the resistance 30 to the control 
grid of the amplifier tube 32. This control grid 
is connected also with one of the electrodes of the 
condenser 3. The charge of this condenser flows 
off through the resistances 30, 33 and through the 
cathode resistance 34. Tube 32 together with a 
tube 35 form the two arms respectively of a bridge 
connection. The ammeter 36 indicates the bridge 
current. Said bridge connection operates as foll 
OWS: 
The Cathodes of both Said tubes 32 and 35 have 

a negative potential with reference to the common 
datum point, as will be seen from a circuit not 
numbered on the drawing, which circuit comi 
prises the two way rectifying tube 22. When there 
is no signal voltage, i. e. when no alternating 
voltage is amplified by tube 27, the control grid 
of tube 32 is submitted to the cathode potential 
of said tube 2. There is applied through the 
potentiometer 37 a grid biasing potential to the 
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4. 
tube 35 which is such that the plate current of 
this tube becomes thereby equal to the plate cur 
rent of tube 32; consequently the bridge current 
is balanced and the ammeter 36 is at 2ero. Now 
if there is applied to the control grid of tube 2 
an alternating voltage, the latter is amplified and 
rectified, this rectified voltage modifying the bias 
ing of the grid of tube 32 into the negative Zone 
of its grid characteristic, and consequently the 
balance of the bridge is disturbed. Consequently 
the ammeter 36 will indicate a current propor 
tional to the alternating voltage applied to the 
tube 2. By modifying the grid voltage of the 
amplifier tube 35, it is possible to obtain a bal 
ancing of the bridge even when there exists an 
alternating voltage of predetermined value on 
the tube 2, and consequently for any biasing 
whatever, within certain limits, of the grid of 
tube 32. Thus it is possible to adjust the ar 
rangement for Operation at a predetermined 
value. 
The plate voltages of the tubes 32 and 35 serve 

also as grid voltages for the two relay tubes 38 
and 39. The cathodes of both these tubes are 
positive with reference to the control grids. In 
the anode circuit of each of these tubes there is 
inserted a relay 40 and 4 respectively. When 
differences in voltage appear between the arms 
of the bridge, which differences are higher than 
a threshold value depending on the biasing of 
the grid, the relay 40 or the relay 4 starts oper 
ation. These relays are provided each with three 
operative contacts, of which two provide for the 
switching in or switching off of the signalling 
lamps 43 which are illuminiated whenever there 
is an increase or a reduction of the moisture con 
tents of the run of material; a further contact of 
the relay allows switching in or off an adjustable 
member 44 adapted to adjust automatically the 
moisture contents of the run of material. A 
switch 42 is arranged for modifying the threshold 
value of the arrangement, so as to allow a fur 
ther adjustment of sensitivity. 
The condenser 23 of periodically varying ca 

pacity and the thermionic amplifier tube 2T may 
be arranged in the immediate vicinity of the run 
of material, while the other parts of the device 
may be located at a distance. 
As illustrated by the dotted line 45 in Fig. 4 

the pick-up electrodes receiving the electrostatic 
charge from the run of material 2 and the con 
nection lead 20 to the varying condenser 23 are 
electrostatically shielded such, that practically 
only the charge produced on the run of material 
is picked-up and indicated. 

In the construction of the device as described 
above in connection, with Fig. 4. Some disad 
vantages may still arise. For instance it may oc 
cur with very dry runs of material that the elec 
trostatic tension assumes such high values, that 
hereby the periodically varying condenser is 
damaged, or else the charge on the pick-up elect 
trodes flows off so slowly, that the momentaneous 
values of the electrostatic voltages are no more 

is indicated. Practically only a mean value will be 
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indicated depending on the efficiency of insula 
tion. Hereby the moisture contents of the run 
of fabric or the like are indicated inaccurately. 
These drawbacks can completely be avoided by 
arranging a high-ohmic resistance 46 as indi 
cated in Fig. 4. By this resistance which prefer 
ably is in the order of the insulation-resistance 
between the run of material and ground a por 
tion of the electrostatic charge formed on the run 
of fabric is conducted away so that only the rea 
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maining tension is led to the varying condenser 
23 and transformed into an alternating voltage 
proportional thereto. The high-ohmic resistance 
46 being made variable the amount discharged 
can be varied. 
With the arrangement as described above it has 

been proved, that with some sorts of material the 
polarity of the charge changes suddenly. For 
example it may arrive that a negative charge 
becomes positive, until after some time it becomes 
again negative. Hereby mistakes in indication 
and adjustment arise, because in consequence of 
the changes of polarity, the charge of the varying 
condenser, to which these charges are led, will be 
compensated, whereby during some time the con 
denser becomes unable to produce an alternating 
voltage. 
In the arrangement of Fig. 5 this drawback is 

overcome by a periodically operating Switch, by 
which during the time of switching the pick-up 
electrode as well as the electrode of the varying 
condenser connected thereto are submitted to a 
predetermined voltage. The electrostatic charge 
produced by friction of the run of fabric 2 is 
transmitted again through the pick-up electrodes 
7, 8, 9 and the lead 20 to one electrode of the 

condenser 23. The lead 20 is connected to one 
terminal of the operating contact 48 of an elec 
tromagnetic relay 49. The second terminal of 
said operating contact 48 is connected to the tap 
64 of a voltage divider, so that during the period 
of switching an adjustable voltage from the bat 
tery 56, the centre of which is connected to the 
common datum point, can be applied through 
said tap to the carriers of electrostatic charge. If 
desired the arrangement may be such that one 
terminal of said operating contacts may immedi 
ately be connected to the common datum point. 
When the relay 49 is energized, the pick-up elec 
trodes 7, 8 and 9, the lead 20 and One elec 
trode of the varying condenser 23 will be sub 
mitted to a predetermined voltage, whereby the 
charge is partially led off, that means is brought 
to a determined potential. The energization of 
relay 49 is performed by a saw-tooth Oscillator 
comprising condenser 50, glow-lamp 5 and load 
resistance 52, during a period which is adjustable 
by changing the value of resistance 52. This ar 
rangement operates as follows: The condenser 50 
is charged through the variable resistance until 
the flash-point of the glow-lamp is reached. 
Then a part of the charge of the condenser 50 
flows off to the condenser 53, which is shunted 
by the winding of relay 49. The charge from 
condenser 53 flows off through the winding of . 
the relay, whereby during a short time the operat 
ing contact 48 is closed. After a certain time the 
condenser 50 is charged again to the flash-point 
of the glow-lamp, whereafter the procedure is 
repeated. 
The indicating and adjusting devices connected 

to the amplifier, are adjusted by suitable settings 
in correspondence with the periodical interrup 
tions or charges of tension so that Only the inter 
mediate charge between two periods of Switch 
ing is indicated. 
Instead of a saw tooth oscillator for the peri 

odically discharge a device as shown in Fig. 6 
may be used. A bimetallic strip 57 is heated by 
a current furnished from a transformer 59 and 
flowing through the resistance 60. By such heat 
ing the bimetallic strip is bent to the side oppo 
site to that shown on the drawing, whereby the 
operating contact 6 connected to the lead 20 is 
closed and at the same time the contact 58 is 
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opened, whereby the heating of the bimetallic 
strip is interrupted. After cooling the bimetallic 
strip assumes its initial position, whereafter said 
procedure is repeated. The current for heating 
the bimetallic strip 60 may of course be produced 
by the power supply of the amplifier. By adjust 
ing the tension the time-constant of the bimetallic 
System can be changed. w 

In the form of the periodical switching device 
shown in Fig. 7 the operating contact. 62 is 
controlled by a can which is rotated with 
constant speed by a motor not shown. The 
terminal 64 of this operating contact is again 
connected to the carriers of the electrostatic 
charge, while the other terminal is connected to 
the common datum point. This latter terminal 
may be connected to a point of the arrangement 
submitted to a definite potential. 

I claim: 
1. In a machine having a condenser electri 

cally and continuously connected to a predeter 
mined portion of a moving strip of material, the 
method of actuating at least one member in ac 
cordance with the moisture contents of runs of 
material which by the friction caused by their 
motion receive an electrostatic charge depend 
ing on their moisture contents, which consists 
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in charging said condenser by the electrostatic 
voltage produced on the run of material, trans 
forming said electrostatic voltage into an alter 
nating voltage proportional thereto by con 
tinuously and cyclically varying the capacity of 
said condenser, amplifying said alternating volt 
are, and employing said amplified voltage for 
actuating said member. 

2. In a device for actuating at least one con 
trolling member in accordance with the moisture 
contents of runs of fabric which by the friction 
caused by their motion receive an electrostatic 
charge depending on their moisture contents, 
the combination of at least one pick-up electrode 
arranged to receive an electrostatic voltage from 
said run of fabric, a condenser, means for pe 
riodically varying the capacity of said condense)', 
an amplifier, conducting means connecting the 
pick-up electrode to said condenser so as to 
transform said electrostatic voltage into an alter 
nating voltage proportional thereto, means Sup 
plying Said alternating voltage to said amplifier, 
and means for supplying said amplified alter 
nating voltage to said controlling member to be 
actuated. 

3. A device as claimed in claim 2, including 
means for step-wise changing the mean capacity 
of said periodically varying condenser. 

4. A device as claimed in claim 2, including 
means for changing in a continuous manner the 
mean capacity of said periodically varying con 
dense. 

5. In a device for actuating at least one con 
trolling member in accordance with the moisture 
contents of runs of fabric which by the friction 
caused by their motion receive an electrostatic 
charge depending on their moisture contents, the 
combination of at least one pick-up electrode 
arranged to receive an electrostatic voltage from 
said run of fabric, a condenser, means for peri 
odically varying the capacity of said condenser, 
an amplifier, conducting means connecting the 
pick-up electrode to said condenser so as to trans 
form said electrostatic voltage into an alternat 
ing voltage proportional thereto, means supplying 
said alternating voltage to said amplifier for 
amplifying said alternating voltage, a rectifier, 
means for supplying said amplified alternating 

  



7 
voltage to said rectifier, a bridge connection, an 
amplifier tube forming one arm of said bridge 
connection, means for indicating the current in 
said bridge connection, means applying the cur 
rent rectified by said rectifer to the control grid 
of said amplifier tube for disturbing the balance 
of said bridge connection, and means connect 
ing said bridge to said controlling member, so 
that said disturbed balance will actuate said last 
mentioned member. 

6. A device as claimed in claim 5, including 
adjusting means for restoring the balance of 
said bridge connection when disturbed. 

7. A device as claimed in claim 2, including 
a resistance connected between ground and said 
conducting means applying said electrostatic 
voltage to said condenser. 

8. A device as claimed in claim 2, including 
a periodically operating Switching device adapted 
to submit during the period of switching, said 
means conducting the electrostatic charge to a 
predetermined voltage. 

9. A device as claimed in claim 2, including 
a periodically operating switching device adapt 
ed to Connect during the period of switching said 
means conducting the electrostatic charge to the 
common datum point of the arrangement. 

10. A device as claimed in claim 2, including 
a switching device, and a saw tooth Oscillator 
causing said Switching device to operate periodi 
cally, said switching device being arranged to 
submit during the period of switching Said means 
conducting the electrostatic charge to a predeter 
mined voltage. 

11. A device as claimed in claim 2, including 
a periodically operating bimetallic switch adapted 
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to submit during the period of switching said 
means conducting the electrostatic voltage to a 
predetermined voltage. 

12. A device as claimed in claim 2, including 
a switching device, and a cam device periodically 
operating said switching device, said switching 
device being arranged to submit during the pe 
riod of Switching said means conducting the 
electrostatic voltage to a predetermined voltage. 
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