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@ Electronic thread monitor.

@ In an electronic thread monitor with at least one thread
contact member (1) from ceramic material, a sensor element
{4) connected thereto which converts the thread friction on
said contact member (1} into an electric signal, and an elec-
tronic circuit {3) connected to said sensor element (4) to
further process the signal from the sensor element (4}, said
sensor element {4) is mounted on said ceramic thread contact

member (1). 2 4 1
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"Electronic thread monitor"

This invention pertains to an elec-
tronic thread monitor which comprises at least
one thread contact member from ceramic material,

a sensor element connected thereto which converts

the thread friction on said contact member into an
electric signal, and an electronic circuit connec-
ted to said sensor element to further process the

signal from the sensor element.

Such thread monitors are notably used
in the textile industry to signal the difference
between a moving thread on the one hand, and a sta-
tionary or missing thread on the other hand. Said
thread may for example be the shoot in a weaving
machine. The sensor element may be an electro-
static element and sense that electrostatic charge
which is caused by the thread friction on the
thread contact member, or it may be an acoustic-
electric transducer which converts that acoustic
energy generated by the thread friction on the
thread contact member, into an electric signal.

In the known thread monitors of this
kind, said thread contact member from ceramic mate-
rial is mounted on a metal holder, while the elec-
tronic circuit is mounted on a discrete holder from
insulating material which is connected vibration-
free to the metal holder for said thread contact
member .. When the sensor element is an acoustic-
electric transducer, said transducer is mounted
next to the ceramic contact member on the metal

holder thereof. When the sensor element operates
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electrostatically, said element is generally formed
by a thin layer from some noble metal such as sil-
ver which is arranged on the ceramic thread con-
tact member and is connected through an electric
conductor running over the metal holder for said
thread contact member, to said electronic circuit.

Said known thread monitors are relati-
vely large and consequently are not usable for
every application. Such monitors are also relati-
vely complex to manufacture and expensive.

The inventiom has for object to ob-
viate said drawbacks, and to provide an electronic
thread monitor which has quite a simple structure
ana is quite compact.

For this purpose the sensor element
is mounted on said ceramic thread contact member.

The metal holder may thus completely
be dispensed with. )

The ceramic material from the thread
contact member forms preferably also the substrate
of part at least from said electronic circuit.

In such an embodiment particularly,
the electronic thread monitor can be made very
compact.

Usefully the electronic circuit is a
hybrid micro-electronic circuit.

In an advantageous embodiment of the
invention, the ceramic material is comprised of
sintered alumina.

Other details and advantages of the
invention will stand out from the following des-

cription given by way of non limitative example
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and with reference to the accompanying drawings, in
which :

Figure 1 is a diagrammatic view of an
electronic thread monitor according to the inven-
tion.

Figure 2 is a diagrammatic view simi-
lar to figure 1, but pertaining to another embo-
diment of the electronic thread monitor according
to the invention.

Figure 3 is a view similar to figures
1 and 2, but pertaining to still another embodi-
ment of the electronic thread monitor according
to the invention.

In the various figures, the same refe-
rence numerals pertain to similar elements.

The electronic thread monitor accor-
ding to figures 1 and 2 comprises a small plate
from ceramic material which forms both the thread
contact member for the thread to be monitored and
is provided therefor with a notch 2, and the subs-
trate of a hybrid micro-electronic circuit 3.

The notch 2 is so shaped as to obtain
a good contact of the thread to be monitored with
the small plate 1, but it may also be used as thread
guide depending on the conditions. Instead of the
V-shaped notch 2 asshown in the figures, said notch
may also have a more intricate shape, mostly with
a view to suitably guiding the thread.

A particularly suitable ceramic mate-
rial for embodying the invention is sintered alu-
mina.

Such alumina should not only have the

characteristics of that alumina suitable for making
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thread guides for the textile industry, but also
the characteristics of that alumina used for manu-
facturing substrates of electronic c¢ircuits and
particularly of hybrid micro-electronic circuits

as used in "thick film"embodiments. The alumina
should thus be carefully selected among the commer-
cially available alumina. Attention should be
given thereby to the grain size of the sintered
alumina which should not have any sharp edge to be
suitable as a good thread guide. Attention should
also be given to the amount and nature of the addi-
tives when the alumina has to be suitable for use
as substrate for the electronic circuit. An alu-
mina which is suitable both for guiding threads in
the textile industry and as substrate for an elec-
tronic circuit is commercially available. Such an
alumina is for example an alumina of type KER 708
according to DIN 40,685 dated November 1967, which
alumina has been made commercially available nota-
bly by the German Company HALDENWANGER under trade-
mark "Alsint 99" and "Alsint 96 A".

The elctronic thread monitor accor-
ding to figure 1 comprises an acoustic-electric
sensor element 4. Said element which is known per
se, 1s an acoustic-electric transducer vhich converts
the acoustic energy which is generated due to the
friction of a moving thread inside the notch, into
an electric signal. Such a transducer is for exam-
ple a piezo-electric crystal. Said acoustic-elec-
tric sensor element 4 is mounted directly adjacent

said notch 2, next to electronic circuit 3, on said
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small plate 1 from ceramic material. Said sensor
element 4 is connected on the one hand through an
electric line 5, and on the other hand through an
electric lead 6 to said electronic circuit 3. Said
electric lead 6 is comprised of a thin metal layer
which is provided on said plate 1 between sensor
element 4 and said plate 1, and which thus connects
directly to the micro- electronic circuit 3.

The acoustic-electric element 4 is ve-
ry .advantageously located relative to the source
of cross-wise vibrators. The sensor element elec-
trode may be manufactured in a single working ope-
ration together with electronic circuit 3 or any-
way a large portion thereof.

The electronic thread monitor according
to figure 2 comprises an electrostatically-operating
sensor element. In said thread monitor the sensor
element 4 is formed by the electric conductor 6 pro-
per. Due to the friction of a moving thread inside
notch 2, there appears on small plate 1 an electro-
static charge which is then coupled by lead 6 to
the electronic circuit 3. 1In this embodiment also
the sensor element, namely lead 6, may be manufac-
tured in a single working operatim together with
micro-electronic circuit 3 or a portion thereof.

The electronic thread monitor accor-
ding to figure 3 is a multiple monitor. The small
plate 1 from ceramic material forms the thread con-
tact member for a plurality of, namely three threads.
For this purpose the small plate is not provided
with one notch 2 but rather with three such notches.

Each such notch is so shaped as to obtain a good
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contact with the thread and possibly alsoc to be
used as thread guide. The small plate 1 is also
used as substrate for a hybrid micro-electronic
circuit and as substrate for one or a plurality of
sensor elements 4, vh ich are connected to a single
electronic circuit 3.

The micro-electronic circuit 3 is of a
structure known per se and will thus not be descri-
bed here in detail. Such a circuit comprises for
example an amplifier. As usual the circuit is
covered by a thin protecting layer. The electronic
circuit 3 is shown diagrammatically in figure 1
with the circumference of said protecting layer.

' Both the micro-electronic circuit 3
and the sensor element are mounted in the thread
monitors shown in the figures, on one and the same
substrate, namely the small plate 1 from ceramic
material, in such a way that the whole unit may be
made very compact., Due to the use of the technics
for the manufacturing of hybrid micro-electronic
circuits, the unit manufacture is also very simple.
When desirable portions of the electronic circuit
may be manufactured as discrete electric components
on support 1, or even be mounted separately but the
major portion of said circuit may still be provided
in a single operation together with thesensor ele-
ment on said small plate 1. The plate 1 itself
has a very simple structure. The contacting of the
threads and the plate 1 may thus also occur very
simply by bringing said thread inside a notch 2.

When required a damping material or a

diffusion structure may be provided between the
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acoustic-electric sensor element 4 and the electro-
nic circuit 3.

In every case it is preferable to
mount the complete thread monitor vibration-free
in the machine wherein threads should be monitored,
to prevent the machine disturbing the monitor.

The thread monitor has a very high
sensitivity particularly due to the sensor element
being located very close to that location where
the thread slides and directly on the substrate of
the micro- electronic circuit. A glued joint as
provided for example in the known thread monitors
where the contact member from ceramic material is
glued on a metal holder, is not present in the
above-described thread monitors.

The invention is in no way limited
to the above embodiments and many changes may be
brought therein without departing from the scope

of the invention as defined in the appended claims.
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CLAIMS,.

1. Electronic thread monitor, with
at least one thread contact member from ceramic
material, a sensor element connected thereto which
converts the thread friction on said contact member
into an electric signal, and an electronic circuit
connected to said sensor element to further process
the signal from the sensor element, in which said
sensor element is mounted on said ceramic thread
contact member .

2. Electronic thread monitor as defi-
ned in claim 1, in which the ceramic material from
the thread contact member also forms the substrate
of part at least of the electronic circuit.

3. Electronic thread monitor as de-
fined in claim 2, in which the ceramic material
from the thread contact member forms the substrate
of the complete electronic circuit.

4. Electronic thread monitor as defi-
ned in any one of the preceding claims, in which the
electronic circuit is a hybrid micro-electronic
circuit. i

5. Electronic thread monitor as de-
fined in any one of the preceding claims, in which
the ceramic material is comprised of sintered alu-
mina. -

6. Electronic thread monitor as defi-
ned in any one of the preceding claims, in which
the thread guide from ceramic material is a small
plate which is provided with a recess for at least
one thread.

7. Electronic thread monitor as de-

fined in claim 6,in which said recess is a notch.
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8. Electronic thread monitor as
defined in any one of the preceding claims, in
which the sensor element is an electrostatic sen-
sor element which is comprised of an electric con-
ductor which is arranged on the thread contact
member from ceramic material.

9. Electronic thread monitor as
defined in any one of claims 1 to 7, in which the
sensor element is an acoustic-electric sensor
element which is mounted on the thread comnt act
member from ceramic material and which is connec-
ted through at least one electric conductor to
said electronic circuit.

‘ 10. Electronic thread monitor as
defined in any one of the preceding claims, in
which the thread contact member from ceramic mate-

rial is designed for a plurality of threads.
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