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Matter enclosed in heavy brackets [ J appears in the original patent but forms no part of this
reissue specification; matter printed in italics indicates the additions made by reissue.

1

This invention relates to apparatus for gauging
the thicknesses of materials such as textile ma-
terials, particularly yarns and sliver.

In the textile industry it is of particular im-
portance to gauge the equality or uniformity of
thickness of sliver, roving and yarns in all phases
and stages of spinning, since such equality of the
final yarn is of great influerice on the strength
thereof. ) :

A great number of methods and devices for
gauging the cross-sectional equality are known in
the art, such as e. g. mechanically operating de-
vices in which the test goods are pressed into some
sort of measuring nozzle, and in which the cross-
sectional variations are rendered visible to the
naked eye by means of a mechanical scanning or
“frisking” device and a lever gear.

Very high or fine yarn counts, however, cannot
be gauged by mechanical means. The cross-
sectional indications of the more or less loose and
slack fibre structure are ambiguous and unre-
liable on account of the pressing action in the
gauging nozzle. Most of the mechanical devices
further show the disadvantage that the distance
along which the test goods (sliver, roving, yarns,
etc.) is measured, is of quite some length, thus
rendering it impossible to ascertain irregularities
which arise on a short stretch of the test goods
only. .

These drawbacks are obviated by the present
invention. It deals with a measuring apparatus
for determining the variations in cross section of
textile materials, especially yarn, roving, and
sliver, and comprises the combination of a first
high frequency oscillator which produces a con-
stant frequency a second high frequency oscil-
lator in the frequency determining oscillating cir-
cuit of which at least one measuring condenser
is inserted having a plurality of measuring fields
with varying electrode separation, the frequency
produced by the second oscillator, so long as no
test material is present in the measuring fields,
corresponding exactly to the frequency of the

first oscillator, an arrangement adapted to draw.

the textile material to be tested through the
‘measuring fields with uniform speed, the capacity

of the measuring condenser increasing in accord-

ance with the cross section of the test material
present in the measuring field, thus serving cor-
respondingly to reduce the frequency produced by
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the second oscillator, so that a difference In
frequency will be produced between the fre-
quencies of the two oscillators which will be di-
rectly proportional to the substance cross section
of the material under test and including means
for directly producing this difference in frequency,
means for converting sald frequency difference
into a potential amplitude directly proportional
to the frequency difference and means for
graphically recording this potential amplitude
upon a recording strip travelling at constant
speed.

The electrodes of the measuring condenser are
preferably constituted in comb-shaped form and
in such fashion that the comb-like teeth of one
electrode lie between the chamfered comb-like
teeth of the other electrode and so that between
each comb-like tooth of one electrode and the ad-
jacent comb-like tooth of the other electrode a
measuring field will be produced through which
the material undergoing test can be drawn, the
width of the thus constituted measuring fields
being so chosen that the substance of the tested
material occupies 2 to 20% of the measuring field
then in use. Furthermore, it is preferable to
shield the measuring fields of the measuring con-
denser from exterior mechanical and electrical
disturbances by means of an electrostatic shield
and to fill the hollow spaces between the elec-
trodes  and the shield with insulating material.

[Our present invention eliminates the said dis-
advantages, and relates to the gauging of the
cross-sectional equality of textiles, in particular
yarn, roving and sliver, by means of an electric
measuring condenser, the capacity value of which
is varied by the cross-section of the test goods
passed at a uniform speed through the condenser
field. Our invention consists in varying the fre-
quency of an electric oscillator by varying the
capacity of the measuring condenser, and hetero-
dyning such frequency by a constant frequency,
using an electrical value obtained from such fre-
quency difference, and capable of being directly
measured, as a measure for the size of the cross-
sectional area.]

EThe frequency difference brought about by the
test goods (giving a measure for the test goods
cross-section) conveniently is converted into a
potential amplitude varying directly therewith
and being used for controlling an indicator.]
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[Our present invention further relates to an
apparatus for carrying out the method indicated
above, and comprises an electric measuring con-
denser capable of being biased by the test goods,
which in its turn so biases the frequency of an
oscillator having an electric oscillating Lcircle]
. circuit that a directly measurable electrical value,
obtained from the difference of the said fre-
quency relative to a constant frequency, repre-
sents a measure for the cross-sectional area of
the test goods.}

The measuring condenser suitably is adapted

' compensated for the frequency of oscillator f,

10

(in a geometrical sense) to permit of using one -

and the same measuring condenser for gauging
test-goods cross-sectional areas different in
mean value, in that such condenser comprises at
least two spaced electric measuring fields sulted
for measurement and in which the unit of cross-
sectional area gives origin to different variations
In capacity. -

[I1 We attain the above mentioned objects by
the system set forth in the accompanying draw-
ings, in which

Fig. 1 shows a diagrammatic layout circuit of
the arrangement of the invention.

. Fig. 2 shows an example of the circuit control .

system of a device constructed in accordance with
the invention,

Figs. 3 and 4 show the mechanical embodiment
of important details of the invention.

Figs. 5, 6, and T serve for explaining the theory
of the dielectric relationships in the measuring
condenser. -

The operation of the arrangement of the in-
vention will be hereinafter explained in the light
of Fig. 1. | designates an oscillator which pro-
duces an electrical oscillation of constant fre-
quency. A second oscillator 2 produces a fre-
quency which is influenced by the capacity of the
electrical measuring condenser 3. The textile
material to be tested 54 is drawn at uniform
speed through the measuring condenser fleld
existing between the two condenser plates 50 and
§1. 'This causes the capacity value of the measur-
ing condenser 3 to change a small amount, cor-
responding to the substance cross section of the
tested textile material 54.

[A second and stationary oscillator 1, also
arranged in three-point connection, is built up by
the tube 24, the condenser 21 and the coil 13. In
both oscillators { and 2, grid and anode are not
applied to the full coil, but only to a tap. The
tube capacities and their fluctuations thus act
only in a restricted sense onto the oscillator fre-
quencies. The feeding points of the oscillation
circuits 51, 13’, 12° and 20, 13 are by-passed by
the condensers 21 'and 14 respectively.1

The oscillations set up by the two oscillators 1
and 2 are heterodyned in the tube 29, thus pro-
ducing at frequency-equality a no-cycle hetero-

- dyne frequency. In the wiring layout, the con-

trol grids of the oscillator tubes IT and 24 are
applied, in a manner known, to the control gri
of the hexode portion of tube 29. ’
Before a measurement is carried out, the pre-
paratory step involves exact tuning of the fre-
quency of oscillator 2 to the frequency of oscil-
lator 1 with the aid of the variable equalizing
condenser 4, before positioning the test material
54 in the measuring condenser 3. The oscilla-
tions produced by the two oscillators | and 2
are heterodyned in the mixer stage 5 and when
the frequencies are balanced a beat frequency of
zero cycles is produced. When the oscillator 2 is
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the test material 54 is placed in the electrical
field of the measuring condenser 3.

The dielectric, prior to insertion of the test
material 54, is therefore constituted solely of air,
which has a dielectric constant of about .
Bringing the test material §4 into the measuring
fleld serves to increase the average dielectric con-
stant of the dielectric, since the dielectric con-
stant of the test material is appreciably greater
than (. The result is that the capacity value of
the measuring condenser 3 is increased a definite
amount. This increase in capacity is the greater
the more the air is forced out by the test mate-
rial, that is, the increase in capacity is a measure
of the substance cross section of the test ma-
terial 54. .

It will be hereinafter explained under what
conditions the capacity increase due to the sub--
stance cross section of the test material is a
practically linear one and what requirements are
imposed on the construction of the measuring
condenser 3 so as to actually obtain the desired
linearity.

The increase in the capacity value of the meas-
uring condenser 3 changes the natural frequency
of the oscillation circuit (2, 3) assoclated with
it, and in turn alters the oscillation frequency of
oscillator 2. Due to the change in the frequency
of the oscillator 2 with respect to the frequency
of the oscillator I, a corresponding beat frequency
will be produced in the mixer stage § (tube [9]
29). Since the increase in capacity of the
measuring condenser 3 corresponds to the sub-
stance cross section of the test material 54, the

-oscillation frequency of oscillator 2 will also

change in a manner corresponding to the sub-
stance cross section of the test material 54. The
amount of the frequency difference will, there-
fore, be a direct measure of the magnitude of
the substance cross section of the test material 54.

The frequency difference thus obtained may,
if necessary, be amplified in an amplifying stage
6. In the discriminator 7, which is constituted

5 along lines well known in high frequency work,

the frequency difference is converted into a po-
tential amplitude which varies linearly with the
frequency difference. If the discriminator 7 con-
verts the frequency differsnce, representing a
measure for the substance cross section of the
test material 54, into a potential amplitude that
is linearly dependent on the frequency, the am-
plitude of the potential leaving the discriminator
T will in turn represent the magnitude of the
substance cross section of the test material 54.

The frequency difference therefor after leaving
the discriminator 1, is an alternating potential,
the amplitude of which varies in accordance with
the differential frequency. Such alternating po-
tential can be rectified in a rectifier 8- and uti-
lized for operating a final tube 9 and an indicat-
ing instrument 16,

Indication of the substance cross section may
be in the form of an absolute value or in a value
relative to the average value. To obtain an ab-
solute indication (for example in the case of yarn
defined in English or metric unit), the meas-
urement values must also be corrected accord-
ing to the moisture content and the nature of
the material (staple fiber, cotton, etc.) inasmuch

. as the variation in the capacity of the measur-

75

ing condenser 3 is influenced by these factors.

Other methods, however, are also known for
accurately determining the average yarn unit
values, ’
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5

It is, therefore, preferable to indicate the sub-
stance cross section relatively with respect to its
average value.. This cross section average value
may, for example, be marked as 1009% on the
scale and the entire scale then calibrated in
percentages. The entire measurement range may
amount to 200%, 300%, etc., depending on re-
quirements in practice. Before a mesasurement
is carried out, the cross section average value of
the tested material must be ascertained and the
deflection marked as 100% on the instrument.
By increasing the rectification time constant of
the rectifier 8 it is possible to prevent the indica-
tions at the instrument from partaking of the
rapid fluctuations of the cross section of the test
material as it passes through the device so that
the indications will rather denote the average
value of the cross section. The deflection of the
indicating instrument, when the latter is ad-
justed for the average value of the cross section,
is determined by the substance cross section of
the test material and the variation in capacity per
unit of substance cross section of the test mate-
rial under consideration in the condenser meas-
urement field utilized. By changing a constant
of the apparatus, for example, the amplification
in the amplifier 6, the measurement value indi-
cations can be set to the desired 1009%. When
this is effected, the time constant of the rectifier 8
can again be reduced to such an extent as to
permit the indications to follow the fluctuations
in the cross section of the test material.

A recording ampere meter || may be used for
recording the percentual substance cross section

as a function of the length of the test material. .

In that case the speed of the recording paper is
adjusted so as to have a definite relation to the
speed with which the test material passes through
the measuring condenser field, which facilitates
evaluating the diagrammatic record obtained.

A circuit adapted for the device of the inven-
tion is shown in Fig. 2 and is described in detail
herewith. .

The oscillator { for producing a constant fre-
quency is constituted as follows:

An electronic tube 24 is used as the oscillation
generator. The frequency of the high frequency
voltage produced is determined by the oscillation
circuit. This consists of the condenser 20 and
the coil 13 which is constituted as an oscillation
circuit inductance. In order to produce oscilla-
tions, a tap on coil 13 is used, according to the
well-known Hartley circuit, to feed a definite
portion of the high frequency voltage preduced
at the anode of the oscillator tube back to the
control grid. In order to have the tube capaci-
ties and their fluctuations act only partly on the
oscillator freguency, the grid and anode of the
oscillator tube are not connected with the entire
coil 13 but only to taps thereof. As is well known,
a negative biasing potential is produced at the
grid of the oscillator tube by the grid condenser
22 as well as by the grid-leak resistance 23, and
this biasing potential serves to define the am-
plitude of the high frequency voltage. The con-
denser 21 serves to bring the point to which the
plate voltage A is applied to the oscillator to a
high frequency potential of 0. The high fre-
quency voltage produced by the oscillator { and
which is of constant frequency, is applied to the
third grid of the mixer tubc 29.

The oscillator 2, which is used for producing
a frequency that is influence by the measuring
condenser 3, is constituted as follows:

The electronic tube 17 is used as the oscillation

generator. The frequency of the oscillation pro-
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6 .
duced is determined by the oscillation circuit
which consists of the coil {3’, the measuring con-
denser 3, the two blocking condensers 12 and 2’,
and the equalizing condenser 4. 'The two block-
ing condensers have a fixed capacity value and
serve to block the anode (plate) voltage +A from
reaching the measuring condenser 3. The oscil-
lation frequency of the second oscillator can be
changed within a certain range by means of the
equalizing condenser 4.

Preferably a high frequency voltage that is
symmetrical with respect to the ground is applied
to the measuring condenser 3. This is achieved
by connecting the high frequency grounded tap
of coil 13’ used for supplying the plate voltage,
to the electrical center of the winding of coil
13’. The oscillator 2 utilizes the same circuit
principle as that of Hartley and as is the case
with oscillator I. The taps of coils 13’ to which
the anode and grid of the oscillator tube 1T are
attached, are constituted the same as in the case
of oscillator f. The condenser 14, the grid con-
denser 'I15, as well as the grid-leak resistance 16
have the same functions as the corresponding
circuit elements of oscillator I. .

The coupling condenser (8, together with the
series connected grid resistance 19 constitutes a
voltage divider by means of which only a portion
of the oscillator voltage is allowed to reach the
first grid of the mixer tube 29.

The electronic tube 29, for example, is a com-
bined mixer and amplifier tube. The two oscil-
lator voltages are applied to the control grids
of the mixer system. An alternating voltage is
produced at the anode resistance 30, the fre-
quency of which is equal to the difference of the
two oscillations of the oscillators { and 2. The
screen grid voltage is applied to the screen grid
of the mixer tube through the resistance 25.
Decoupling (“tuning out”) of the screen grid
voltage is effected by the condenser 26. The
negative grid bias is produced in the well known
manner by the cathode resistance 27 together
with the parailel connected condenser 28. By
means of the coupling condenser 31, the voltage
of the beat frequency of the mixer portion of

"tube 29 is applied to the grid of the triode sys-

tem of tube 29. The negative grid bias voltage
of this grid is provided by the grid-leak resist-
ance 32.

The degree of amplification of the triode
system is made dependent on the frequency by
using an inductance 33 as the plate resistance.
If the circuit elements are suitably proportioned,
an alternating anode voltage will be produced
which is proportional to the beat frequency.

This alternating anode potential is arplied to
the grid of the electron tube 40 through the cou-
pling condenser 34 and the potentiometer 35.
This tube 40 is connected in as an amvlifier tube
in the usual manner. Its negative grid bias volt-
age is produced by the cathode resistance 38 to-
gether with the decoupling condenser 39. An
amplified alternating potential will be produced
at the plate resistance 41.

By means of the coupling condenser 82 the
said potential is applied to the resistance 43 and
rectified, for example, by means of a diode of the
electron tube 47. A continuous voltage linear
with respect to the beat frequency and which
contrals the control grid of tube 41 will thus be
produced at the condenser 46.

The time constant of the rectifier circuit is
mainly determined by the value of the resistance
45 and the condenser 46. These are so propor-
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tioned that even the most rapid changes in am-
plitude of the beat frequency produce an exact-
ly corresponding continuous potential. It was
described above that the degree of amplification
of the apparatus should be adjusted prior to
making actual measurements and in such fashion
that the average cross section of the test material
54 shows a deflection of 1009 at the instrument
18. This adjustment can be readily effected by
adding a supplementary condenser 44 to con-
denser 46 by means of the switch 36. This in-
creases the time constant of the rectifier circuit
and the continuous potential at the control grid
of tube 41 will then no longer be able to follow
the rapid changes in the amplitude of the beat
frequency, that is, it will adjust itself to an aver-
age value, which is practically the same as the
average substance cross section value of the test
material 54. . ’

Anode current changes which can be read off
at the indicating instrument 18 can be produced
by changing the control grid bias voltage of
tube 41. A recording ampere meter |1, connected
in series with the indicating instrument 0, can
be used for recording the measurement values.

It is preferable to insert a substitute resistance
48 in series with the indicating instrument {0 by
means of switch 49 when the recording instru-
ment is not being used. By taking this precau-
tion, the operating conditions of the tube 47 will
remain unchanged, regardless whether opera-
tions are being conducted with recording or
without. .

An embodiment of the measuring condenser 2
is given herewith, reference being directed to
Figs. 3 and 4. In principle, an electrical field
between two condenser plates 50 and 51 through
which the test material 54 is drawn at uniform
speed is utilized for measuring the substance
-cross section of the test material. If large and
small test material cross sections were averaged
and measured in one and the same condenser,
the separation between the condenser plates
would have to be large enough to accommodate
the largest cross section. Small cross sections
of test material, would, in such a condenser, ef-
fect only a small change in capacity, which could
not be satisfactorily amplified and indicated.
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In order to obviate this drawback, it is pref

erable to use two or more measuring condensers,
having different plate separations. Test mate-
rials of large average substance cross section
could then be measured in measuring fields
where the condenser plate separation is large and
test materials of small average substance cross
section could be measured in flelds where the
plate separation is smaller. )

-The various condensers could also be made in-
terchangeable. However, interchangeability in-
terposes certain difficulties as regards electrical
stability of the circuit. :

It is preferable to use a specially constituted
measuring condenser having a plurality of meas-
uring fields. The measuring condenser may, for
. that purpose, be geometrically so constituted as
to have locally separate measuring flelds suited
for measurement purposes and in which' the
cross section size of the material will produce
various changes in capacity. ’

In the embodiment shown in Fig. 3, the meas-
uring condenser 3 is constituted in comb-like
form. The condenser plates 50, §1 are so con-
nected to the condenser terminals 52 and 52’ as
to produce a plurality of measuring flelds with
varlous changes of capacity per cross sectional

unit of substance. The geometric constitution of
the measuring condenser may be such that for
certain substance cross sectlons, suitable meas-
uring fields will always be available and in which
the capacity change will be equally great.

The thickness t of the condenser plates 50,
§1 may in practice be kept slightly below 14
inch so that even any irregularities that may
occur only in a short length of yarn can be de-
tected and indicated. The condenser plates 50,
61 are protected against external mechanical and
electrical disturbances by means of an electro-
static shield 56.

In order to prevent foreign substances from
entering the hollow space between the condenser
plates 50, 81 and the electrostatic shield, a mass
of electrical insulating material 55 may be pro-
vided in such fashion as to leave a. free passage
for drawing the test material 54 through. This
insulating material should possess as stable a
dielectric constant as possible and should not
vary with the temperature.

In order to avoid measurement errors, no test
materials of large average substance cross sec-
tion must be measured in a measuring field hav-
ing too small a plate separation d. As will be seen
below, appreciable errors occur as soon as tae
condenser fleld becomes filled more than about
20% with test material. By means of mathe-
matical calculations based on the physical laws
governing condenser flelds it can be shown that
the change in capacity of the measuring con-
denser 3 is dependent on the substance cross sec-
‘tion and on the dielectric constant ¢ of the test
material 54. Fig. 5 shows a measuring field of the
measuring condenser 8. It is formed by the two
Plates 80, 5I. The test material 54, consisting
of numerous textile fibers, is in the electrical field
53. : The capacity value of the condenser under
consideration without any test material inserted
therein is calculated by the well-known formula:

eF
) Cn=m (1)
wherein:. :
Co denotes the capacity value
denser in cm. .
e the dielectric constants of the dielectric (in this
case, air, with a constant of about 1).
F the surface of the condenser plates in cm.?.
d the separation of the condenser plates 50, 5.

Since the dielectric of the condenser under
consideration is constituted of air with a dielec- |
tric constant of 1, Formula 1 can be simplified as
follows:

of the empty con-

F
Co=m (2)

The change in capacity AC produced by the test
material 54 is dependent on the geometric posi-
tion of the test material in the measurement field
53, that is, for the same substance cross section
the looser and unshaped test material 54 shown
In Fig. 5 produces the same change in capacity

85 AC as the compact .and shaped test material 54°

70

(]

shown in Pig. 6. -
The condenser shown in Fig. 6 is a so-called
layer condenser, the capacity value of which can
_be ulca,lculated by the following well-known for-
mula:

F 1

Comp 1
4x S
(a-s+5)

@

wherein:
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C denotes the capacity value of the condenser

with the test material %4’ in place;

8 the thickness of the compact test material layer
in em.

e the dielectric constant of the test material 54”.

The capacity value C of the condenser with
test material in place is composed of the capacity
value Co of the empty condenser and the varia-
tion produced by laying the test material 54’ in
the condenser field 53.

C=C,+aC 4)

From Formulas 2 and 3 it is possible to derive
the factor for the relative capacity variation:

¥F_ 1 __F
4x d—S+§, 4rd
AC €
T~ F ®
4xd
This formula, when simplified, is:
AC ’—1
Cs e (6)
’ — ——
1+e€ (S 1)
The quotient
8_
=

may be defined as the so-called filling factor since
it indicates what percentage of the measuring
field is on the average filled with the comract test
material.

Fig. 7 demonstrates Formula 6 graphically.
From this it is apparent:

When the filling factor is small, the relative
variation of the capacity value corresponds close-
ly to the percentual filling factor of the meas-
uring field 53. Furthermore, when the filling fac-
tor is small (up to about 20%) and when the di-
electric constants are greater than ¢ =4, the rela-
tive variation of the capacity value is practically
independent of the value of the dielectric con-
stant, That is, under these conditions the rela-
tive capacity variation

AC
Co

is, as desired, linearly dependent on the substance
cross section of the test material, The independ-
ence of the dielectric constant ¢’ of the test mate-
rial is of decisive significance in the present appa-
ratus for measuring the uniformity of the sub-
stance cross section of textile materials since the
dielectric constants of textile materials undergo-
ing test often fAluctuate in practice due to their
variable water content. If the arrangement of
the invention is supposed to give an indicated
value proportional to the substance cross sec-
tion, and if, furthermore, the variable water con-
tent has no disturbing influence on the measure-
ment, the measuring concenser 3 is to be so pro-
portioned that the filling factor does not exceed
the approximate 20% value. Since the measuring
device of the invention is provided with a num-
ber of measuring fields having various plate sep-
arations, it is always possible in the case of all
substance cross sections occurring in practice, to
select a measuring fleld which will fulfill the
aforesaid conditions for obtaining a correct
measurement.

What we claim and desire to secure by Letters
Patent is:

1. [In a high frequency oscillator measuring
device for determining the substance cross sec-
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tion varlations of textile materials, especlally of
yarn, roving and sliver, a measuring condenser,
comprising two comb-shaped electrodes having
teeth, the teeth of one electrode being offset and
the electrodes being assembled so that the offset
teeth of one electrode lie between the teeth of
the other electrode, and so that between each
tooth of one electrode and the adjacent tooth of
the other electrode a measuring field is produced
through which the material undergoing test is
to be drawn, the width of the thus formed meas-
uring flelds being so chosen that the substance of
the material undergoing test fills 2 to 20% of the
measuring field utilized.}

2. In a high frequency oscillator measuring de-
vice for determining the substance cross section
variations of textile materials, such as yarn, rov-
ing and sliver, a measuring condenser, comprising
two comb-shaped electrodes having teeth, the
teeth of one electrode being offset and the elec-
trodes being assembled so that the offset teeth
of one electrode lie between the teeth of the other
electrode and so that between each tooth of one
electrode and each adjacent tooth of the other
electrode a measuring field is produced through
which the material undergoing test is to be drawn,
the respective adjacent teeth of the two electrodes
being spaced apart different distances to provide
measuring fields of different sizes so as to be
adapted for measuring different sizes of textile
materials.

3. A high frequency measuring device for de-
termining the substance cross section of mate-
rials such as yarn, roving and sliver comprising
an electrostatic shield having a plurality of
spaced apart, vertically extending slot there-
through, said slots having different widths for
receiving different thicknesses of materials to be
measured, and @ measuring condenser within
said shield comprising a plurality of horizontally
aligned, spaced apart electrodes, alternate of said
electrodes being rlectrically interconnected for
connection to one side of an oscillator, the others
of said electrodes beirng electrically interconnected
for conmnection to the other side of the oscillator,
said electrodes being spaced apart different dis-
tances corresponding to the said different widths
of said slots and being so supported within said
shield that the spaces between the electrodes line
up with respective slots.

4. The invention claimed in claim 3 in which
the shield has upper and lower walls with spaces
between same and the electrodes, and the last
mentioned spaces are filled with insulating mate-
rial for preventing foreign bodies from entering
the last mentioned spaces.

5. The invention claimed in claim 3 in which
the shield has an outer wall through which the
slots extend, and in which the elecirodes are
cantilever supporied at their ends opposite said
outer wall.

6. The invention claimed in claim 4 in which
the shield has an outer wall through which the
slots extend, and in which the electrodes are
cantilever supported at their ends opposite said
outer wall. )

7. In a high frequency measuring device for
determining the substance cross section varia-
tions of materials such as yarns, roving and sliver,
a measuring condenser having a pair of electrode
supports at one side thereof spaced apart in one
direction, a first plurality of spaced apart, sub-
stantially parallel electrodes cantilever supported
from and extending from one of said supports

78 towards the opposile side of the condenser in a




. ‘
direction substantially perpendicular to said one
direction, a second plurality of spaced apart, sub-

stantially parallel electrodes cantilever supported

Jrom and extending from the other of said sup-
ports towards said opposite side of the condenser
in a direction substantially perpendicular to said
one direction, the electrodes of one of said plu-
ralities extending between and substantially par-
allel the electrodes of the other of said pluralities,
the respective adjacent electrodes of the two plu-
ralities being spaced apart different distances for
providing measuring flelds of different sizes so

-as to be adapted for measuring different sizes of
materials.

8. A high Jrequency measuring device for
determining the substance cross section tvaria-
tions of materials such as yarn, roving and sliver,
comprising an elecirostatic shield having oppo-
gite, spaced apart walls with a plurality of spaced
apart, substantially parallel slots therethrough,
said slols having different widths for receiving
different thicknesses of materials to be measured,
and a measuring condenser enclosed by said
shield comprising a plurality of spaced apart elec-
trodes, alternate of said electrodes being electri-
cally connected for connection to one side of an
oscillator, the others of said electrodes being elec-
trically connected for connection to the other side
of the oscillator, said electrodes being spaced
apart different distances corresponding to the
different widths of said siols and being supported
within said shield so that the spaces between
the electrodes line up with respective slots.

9. The invention claimed in claim 8 in which
the electrodes are spaced from the walls and the
spaces between the electrodes and the walls are
Alled with insulating material for preventing for-
eign bodies from entering the last mentioned
spaces. )

10. The invention claimed in claim 8 in which
the shield has an outer wall through which the
slots extend, and in which the electrodes are
cantilever supported at their ends opposite said
outer wall. ‘ .

11. The invention claimed in claim 9 in which
the shield has an outer wall through which the
slots extend, and in which the electrodes are
cantilever supporied at their ends opposite said
outer wall. o

12, A high frequency measuring device for
determining the substance cross section varia-
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tions of materials such as yarn, roving and sliver,
comprising an electrostatic shield having oppo-
site spaced apart side walls and an end wall inter-
connecting corresponding ends of said side walls,
said shield having a pair of slots extending
through said side and end walls, said slots having
different widths for receiving different thicknesses
of materials to be measured, and a measuring
condenser enclosed by said shield, said condenser
comprising two pairs of spaced apart electrodes,
the electrodes of one pair being spaced apart a
distance corresponding to the width of one of
said slots and being cantilever supported at their
ends opposite said end wall with the space be-
tween said electrodes of said one pair being lined-
up with said one slot, the electrodes of the other
pair being spaced apart a distance corresponding
to the width of the other of said slots and being
cantilever supported at their ends opposite said
end wall with the space between said electrodes
of said other pair being lined-up with said other_
of said slots, corresponding electrodes of said
pairs being electrically interconnected for con-
nection to the opposite sides of an oscillator.

13. The invention claimed in claim 12 in which
the electrodes are spaced from the walls, and the
spaces between the electrodes and the walls are
filled with insulating material for preventing for-
eign bodies from entering the last mentioned
spaces.

OSKAR GROB.
HANS LOCHER.
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