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For measuring pressure variations it is known
to use piezo-electric members which convert
pressure variations into electrical potential varia-
tions that can readily be read or registered from
a distance. The transmission of the pressure to
the said members is generally effected by means

of a diaphragm which, either directly or by the

intermediary of a mechanical transmission, en-
gages the generally surface-ground piezo-
crystals. ‘

It has now been found that in the use of such
devices g linear or substantially linear relation
between pressure and electric voltage is only ob-
tained if the said pressure is large. It is there-
fore desirable that a high preliminary préssure

should be exercised on the crystals and that the

pressure variations to be measured should be su-
perimposed upon this preliminary pressure.

The invention has for its object to provide such
a construction of a pressure indicator that the
desired preliminary pressure can be obtained
without the sensitiveness to pressure variations
being lowered.

According to the invention, this object is
achieved by the arrangement of a separate resili-
ent member which receives the preliminary pres-
sure. The diaphragm thus relieved of this pre-
liminary pressure can be kept thin so that suf-
ficient sensitiveness is ensured.

In order that the invention may be clearly un-
derstood and readily carried into effect it will
now be described more fully with reference to the
accompanying drawing, in which one form of
construction of a pressure indicator according
to the invention is shown.

The indicator comprises a metal bush.l to the
lower end of which a thin diaphragm 2 is se-
cured. : ' L

The bush enclose two crystals 3 and 4, a re-
silient member 8, a head 6, an intermediate plate
1 with a leading-out wire and an adjusting nut 8.
The resilient member 5, which comprises three
small dish-springs, bears on a shoulder in the
bush | and on the other side engages the head 6.

The crystals 3 and 4 with intermediate plate 1
are clamped, with the interposition of very thin
copper plates, between the head 6 and the ad-
justing nut 8. :

By means of this adjusting nut 8 the spring
body 5§ can .be compressed to the extent of the
required preliminary tension, for example 100
atm., existing on the crystals 3 and 4. . .
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In addition, the dimensions and materials
should be such that the preliminary pressure on
the crystals becomes substantially independent of
the temperature. This is necessary since the
crystals, for example when in use, assume a com-
paratively high temperature (300° C. and over),
which may lead to erroneous indications.

What I claim is:

1. A piezo-electric pressure indicator compris-
ing a viezo-electric element, a diaphragm member
mechanically connected to the piezo-electric ele-
ment for applying a variable pressure thereto,
means for applying a preliminary pressure to the
piezo-electric element, and resilient means inter-
posed between the piezo-electric element and the
diaphragm member to relieve the diaphragm
member of the preliminary pressure applied to
the piezo-electric element. ]

2. A piezo-electric pressure indicator compris-

‘ing a housing provided with a bore, a piezo-elec-

tric element within‘ said bore, a diaphragm mem-
ber secured to said housing at one end of the.

. bore and mechanically connected to the plezo-

30

electric element, means within said bore for ap-

 plying a preliminary pressure to the -piezo-elec-

tric element, and an annular resilient member
interposed between the piezo-electric element and
the diaphragm member and peripherally sup-
ported within said bore to relieve the diaphragm
member of the preliminary pressure applied to

- the piezo-electric element.
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The length of the head § is chosen to be such

that the diaphragm 2 will then bear on it with-
out any appreciable preliminary tension.
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3. A piezo-electric pressure indicator compris-
Ing a housing provided with a bore, a piezo-elec-
tric element within said bore; a diaphragm mem-

5 ber secured to said housing at one end of the

bore and mechanically connected to the piezo-
electric element, means within said bore for ap-
plying a preliminary and adjustable pressure to
the piezo-electric element comprising a nut mem-
ber threadingly engaging the bore of the housing
and mechanically connected to the piezo-electric
element, and an annular resilient member inter-
posed between the piezo-electric element and the
diaphragm member for relieving the diaphragm
member of the preliminary pressure applied to
the piezo-electric element, said annular resilient
member having a side portion theréof mechani-
cally connected to the piezo-electric element and
the peripheral portion thereof supported within
said bore.

4. A piezo-electric pressure indicator compris-
ing a housing provided with a bore having a nar-
row annular shoulder at one end of the bore; a
biezo-electric element supported within the bore;
an adjustable fixed pressure head on one side.
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of the plezo element; a movable pressure head
on the other side of the piezo element; resilient
pressure biassing means to exert an initial pres-
sure on the movable pressure head, sald means
being braced against the shoulder; and a dia-
phragm closing the bore of the housing at the
other side of the annular shoulder and positioned
to engage the movable pressure head and to
transmit to said pressure head any external pres-
sure imposed upon the diaphragm, while at the
same time relieving the biassing pressure force
of the resilient pressure means on the movable
pressure head.
5. A piezo-electric pressure indicator compris-
ing a piezo-electric element; means for impress-

ing an initlal compression stress on the piezo- .

electric element, said means consisting of an
adjustably movable member presenting a com-

pression surface to the piezo element and a’

stationary member presenting a reaction surface
to the piezo element, means holding the movable
member and the stationary member in selected
adjusted position; and a pressure-responsive
member disposed to engage the piezo element
from the reaction surface side in such manner
as to add to the initial compression stress, an
external pressure as received by the pressure-
responsive member, and that is to be measured
by the indicator.

6. A piezo-electric pressure indicator as set
forth in claim 5 in which the member that is
responsive to the external pressure to be meas-
ured consists of a diaphragm peripherally seated
and with its center free to move in response to
an external pressure and operative to transfer
that pressure against the piezo element.

7. A piezo-electric pressure indicator as in
claim 5, in which the member that is responsive
to the external pressure to be measured consists
of a.diaphragm peripherally seated on a part of
the holding means spaced farther from the piezo
element than the reaction surface; the center of
the diaphragm being so mechanically coupled to
the piezo element that any external pressure force
received by the diaphragm is transmitted to the
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piezo element in addition to the reaction pres-
sure,

8. A piezo-electric pressure indicator as in
claim 5, in which the holding means is subsian-
tially a hollow-cylinder having one end exter-
nally threaded to permit the indicator to . be
threaded as a plug into a wall of a pressure con-
tainer; -and in which the member to be respon-
sive to the external pressure is a closure element
for the inner end of the plug consisting of a di-
aphragm peripherally sealed in the plug wall
with the center of the diaphragm .free to move
and normally directly mechanically coupled to
the piezo element to transmit to that element any
pressure impressed upon the diaphragm.

9. A piezo-electric pressure indicator as in
claim 5, including a floating pressure element en-
gaging the reaction pressure side of the piezo
element; an annular pressure-biassing element
disposed between the floating pressure element
and the stationary reaction-surface member, the
floating pressure element having a central sur-
‘face to receive a pressure force other than the
force from the annular pressure-biassing "ele-
ment; and in which the member that is to be
responsive to the external pressure is supported
to just engage the central surface of the floating
pressure element, so any external pressure will be
transmitted to the floating member in addition
to the biassing stress from the pressure-biassing
member,

. WILLEM HENDRIK STIGTER.
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