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ABSTRACT: This invention relates to a piezoelectric as-
sembly having a amplifier and 4 piezoelectric transducer of
similar dimensions coupled together with a mechanical con-
nector.
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PIEZOELECTRIC MEASUREMENT

This application is a continuation of Ser. No. 462,196 filed
June 8, 1965. '

The present invention relates to a piezoelectric measure-
ment transducer with amplifier. '

In piezo measurements it is known to provide a measuring
channel consisting of a piezoelectric transducer, a cable con-
necting the transducer to the measurement amplifier and a
further cable connecting the measurement amplifier to an
evaluating device. The cable connections between the in-
dividual devices such as the transducer, the amplifier and the
evaluating appliance may vary between several cm. and 100
m. or so. It is known however, that the cable connection

-between a piezoelectric transducer and its amplifier is limited
in length due to the fact that the cable capacity has a certain
value and influences the degree of amplification and the upper
measurement frequency. In general therefore the length of
cable between the transducer and its amplifier must be kept as
short as possible. '

In many cases especially with measurements in locations, in
which explosions are liable to occur, or in the case of strongly
vibrating objects, a relatively long connection between the
transducer and the amplifier is at present inevitable.

These and other difficulties are overcome by the features of
the invention. The piezoamplifiers available on the market
today employ an electrometer tube in the input stage which
provides an input resistance of more than 10'® ohm. The
remainder of the amplifier is then completely transistorized.
By using an electrometer tube, however, the present am-
plifiers are very sensitive to vibration so that in all cases they
must be mounted in such manner that they are insulated from
the transducer for sound and vibration. As a result of recent
further developments in transistors, however such transistors
are now available which can be used in place of electrometer
tubes. In particular “field-effect” and “MOST" transistors

" have inherent resistances of 10 to 10" ohm, With such com-
ponents completely transistorized amplifiers can be produced,
i.e,, amplifiers can be constructed which consist only of
transistors that do not use any tubes.

The object of the invention is to provide such a measure-
ment amplifier arranged no longer as usual between the. trans-
ducer and the evaluating apparatus, but which corresponding
to the shape of the transducer, can be screwed directly to or
fitted directly upon the transducer so that the transducer and
the amplifier form an integral unit which can however be
detached when required. By reason of the fact that transistors
are now used, the measurement amplifier is not responsive to
acceleration even up to high g numbers so that it can be
placed directly on the transducer.

The features of the present invention will be described
hereinafter by way of example and with reference to the ac-
companying drawings in which:

FIG. 1 shows the normal system for a measuring channel
provided with cable connections,

FIG. 2 shows a block diagram of an amplifier with capaci-
.tive feedback,

FIG. 3 shows a miniature completely transistorized mea-
surement amplifter,

FIG. 4 shows a piezoelectric transducer for pressure mea-
surements,

FIG. 5§ shows the complete assembly of transducer and am-
plifier,

FIG. 6 shows a complete unit consisting of transistor and
amplifier in a sound insulating casing,

FIG. 7 shows the casing of a piezoelectric acceleration
device with a built-in measurement amplifier,

FIG. 8 shows a piezoelectric transducer element,

FIG. 9 shows a composite unit consisting of a piezoaccelera-
tion transducer and a measurement amplifier,

FIG. 10 shows a piezoforce transducgr,

FIG. 11 shows an assembly screw with a measurement am-
plifier in the screw head, and
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FIG. 12 shows an assembled unit consisting of a piezoforce
transducer with an amplifier located in the fastening screw.

According to the invention the amplifier is miniaturized in a
conventional manner that it can be inserted in a metal casing
which in turn represents one component of the transducer.
This arrangement will be explained hereinafter in the case of
transducers intended for pressure, acceleration and force ef-
fects.

FIG. 1 shows the usual arrangement of a measuring channel
for the piezoelectric measurements having a transducer 1 and
an amplifier 2 in accordance with the basic diagram of FIG. 2,
An evaluating apparatus is represented on FIG. 1 as a meter 3.
Coaxial cable connections are provided between the elements
1, 2 and 3. The miniaturized measurement amplifier shown in
FIG. 3 is inserted in vacuumtight manner in a metal casing the
same diameter as the transducer shown in FIG. 4. One end is
provided with a screw thread 4 for receiving a threaded part 5
of the transducer while the contact pin 6 fits into a cor-
responding socket 7 in the transducer. Commercially available
coaxial connectors may be used for this connection to the
transducer. The two units of FIGS. 3 and 4 can be joined
together in a hermetically sealed manner by means of a sealing
medium and may be built together as shown in FIG:. 5 to form
a transducer/amplifier unit for use at any desired measure-
ment point. For shock wave and sound pressure wave mea-
surements it is desirable to mount the transducer/amplifier
unit in a casing 10 by means of two O-ring seals 11 to form a
completely sound insulating unit, as shown in FIG. 6.

One example of the application for acceleration measure-
ments is shown in FIGS. 7, 8 and 9 where FIG. 7 shows the
casing of the acceleration transducer with an amplifier built
into the upper part thereof in a conventional manner. The
piezoelectric transducer element (FIG. 8) is fitted into this
casing and can be connected with the amplifier by means of a
contact pin and socket. The finished unit shown in FIG. 9 has
again the same diameter as a normal type of acceleration
transducer.

A further example of application for force measurement is
shown in FIGS. 10, 11 and 12. The piezoelectric force mea-
surement cell shown in FIG. 10 comprises at one end a screw
thread 20 for connection to the force-transmitting member.
At the other side there is provided a screw thread 21 which fits
with the screw thread of a hollow screw by means of which the
measuring cell is mounted on its support. The electric signal is
taken off centrally by means of the sleeve 23 and the contact
pin 24. The mounting screw shown in FIG. 11 is in the form of
a hollow screw and the measurement amplifier is fitted into
the screw head 25. FIG. 12 shows the complete unit assembled
and screwed down.

This form of construction provides mechanically coupled
units which are suitable for pressure, force and acceleration
measurement and can be separated at any time into the trans-
ducer and amplifier components, an arrangement which con-
siderably facilitates production and servicing problems.

I claim:

1. A piezoelectric assembly consisting of two parts adapted
to be assembled into a hermetically sealed unit having sub-
stantially the same structural dimensions as standard
piezoelectric transducers presently used, comprising a
piezoelectric transducer means having a casing and forming
one of said two parts, an amplifier unit forming the other of
said two parts and including fully transistorized miniature am-
plifier means and a metal casing hermetically sealing said am-
plifier means, said transducer having an output adapted to be
connected to an input of said amplifier means, and readily
separable mechanical connecting means for assembling said
amplifier means with said transducer means by directly con-
necting with each other said casings to form said hermetically
sealed unit while simultaneously providing an operative con-
nection between said output and said input.

2. A piezoelectric assembly according to claim 1 wherein
said amplifier means is so constructed that it has substantially
the same external configuration as a standard pressure trans-
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ducer and is adapted to be directly connected théreto by said

mechanical connecting means to enable installation directly at .

the measuring place.

3. A piezoelectric assembly according to claim 2, wherein
said amplifier means is directly pressed on said transducer
means.

4. A piezoelectric assembly according to claim 2, wherein
said amplifier means is threadably connected with said trans-
ducer means.

5. A piezoelectric assembly according to claim 1, wherein
* said amplifier means is assembled in the metal casing in such a
manner as to enable installation therein of the piezoelectric
transducer means.

6. A piezoelectric transducer-amplifier combination essen-
tially consisting of a piezoelectric measuring element and a
fully tramsistorized amplifier, characterized in  that the
piezoelectric measuring element is constituted by a separate
measurement transducer of standard design as readily availa-
ble in the market and built into a hermetically sealed housing
that includes at one of its end faces a first connecting portion
of standard design for establishing an electrical connection, in
that the amplifier is a miniature amplifier having diametric
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dimensions corresponding to the transducer of a standard
design and also built into a hermetically sealed housing that in-
cludes at one of its end faces a second.connection portion of a
standard design fitting with said first connecting portion and at
its opposite end face a third connecting portion also of stan-
dard design and similar to said first connecting portion, and in
that said measurement transducer and said amplifier are
mechanically and electrically connected with each other by
said first and second connecting portions in such a way that
the combination of transducer and amplifier can be mechani-
cally connected into one integral solid unit and that the com-
bination can be readily separated at any time in order to ena-
ble exchange of one of the components for service reasons and
that either the transducer alone or the combination of both
transducer and amplifier can be mounted in the same mea-
surement location, one of said first and second connecting
portions forming in effect a connecting socket and the other a
fitting connecting plug, and in that a hollow screw member in-
cludes a screw head which forms the housing containing the
amplifier, the transducer being mounted by means of said
screw member.
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